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Rays by Cloud, 674 ; Optical Telephony by Means of 
Ultra-violet or Infra-red Ray's, 638 ; Photoelectric 
Thallium Cells, 79 

Malinowski (Prof. B.), Spirit Hunting in the South Seas, 
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Malquori (0.)» The Systems A1 (NO,),-Fe(NQ a )a-H a O 
and KN0,Fe(N0 8 ) 3 ~H 9 0 at 0° and 4Q a , 79 
Mail (E, H.)> [death), 620 ; [obituary article], 660 
M&ndel (Prof. J. A.), [death], 382 
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Mansfield (W. C.), Miocene Mollusca of Virginia and North 
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Man tell (Dr. (J. L.), Industrial Carbon, 637 
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Marchant (Prof. E. W.), Limits of Economical Trans¬ 
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Marchlewski (L.), and J. Meyer, The Absorption of Ultra¬ 
violet Rays by Certain Organic Substances, 78 
Marett (Dr. R. R.), Sir W. Baldwin Spencer, 347 
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Margaria (R-), The Alkaline Reserve of Sea-water, 168; 

The Reaction-regulating Power of Sea-water, 862 
Marie (C.), and C. Haemiy, The Ammonia-oxygen Gas 
Battery, 368 

Mariner (H. A.), The Gulf Stream, 697 
Man* (Rev, J. F.), Work of the Sir John Cass Technical 
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Marsden-Jones and Turrill, Studios on Ranunculus, 928 
Marshall (C. W.), Magnetic Reaction of Carbon Filaments, 
727 ; The Magnetic Reaction of the Glowing Fila¬ 
ments of Carbon Incandescent Lamps, Concerning the 
letter by, on, 817 

Marshall (Dr. F. H. A.), Sexual Behaviour in Birds, 655 ; 

The Ovarian Hormones, 94 ; W. Hoapo, 588 
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Marston (H. R,), and T. B. Robertson, The Utilization of 
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Martin (E. A,), Dew : Does it Rise or Fall ? 613 
Martin (H.),The Scientific Principles of Plant Protection, 257 
Marvin (F. 8.), Philosophy in Biology, 269 
Marwick (Dr. J.), New Zealand Tertiary Mollusca, 461 
Marwick (Thora C.), The Electric Charge on Rain, 861 
Masing (G.), Methods of Research in Metallography, 430 
Mason (C. C.), Methods of Timing High-Speed Races, 338 
Massy (Miss A. L.), The Mollusca of the Irish Atlantic 
Slope, 933 

Matley (C. A.)* and A. Heard, The Geology of the Country 
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Mather (Prof. K. F,), Old Mother Earth, 873 
Mathers and Bradbury, Preparation of Telluric Acid, 1001 
Mathias (E.) : Fulminating Material, 41. 781 ; and C. 
Jaoquet, The Variations of the Terrestrial Field at 
the Station du Sommet of the Puy de Ddme, 261 
Matsuura (H.), Bibliography of Genetics, 890 
Matthews (J. R.), appointed professor of botany in Reading 
Univorsity, 778 

Maufe (H. B.) r Geology of Southern Rhodesia, 668 
Maulik (0.), True Endoskeloton in Insecta, 668 
Maximow (Prof,), Length of Dav and Plant Growth, 820 ; 
translated by Prof. R. H. Yapp, The Plant in rela¬ 
tion to Water : a Study of the Physiological Basis of 
Drought Resistance, 293 

Maxwell, Bart. (Sir Herbert), Dew : Does it Rise or Fall ? 
412, 726 

Mazzucohi (Dr. M.), Vaccination against Anthrax, 889 
Mead (Miss Margaret), Culture in Polynesia, 387 
Meagher (Surgeon Rear-Admiral E. tf.), General Paralysis 
and its Treatment by Induced Malaria, 671 
Meek (Prof. A.), Adaptation, 509 ; Herring Research at 
Cullercoats, 159 

Meggers (W. F.), T. L. de Bruin, and C. J. Humphreys, 
Spectra of Xenon and Arsenic, 1000 ; Spectrum of 
Krypton, 498 

Mehl (Dr. R. F.), and R. H. Canfield, Compressibility of 
Crystals, 478 

Meissner (Prof. W.) ( Superconductivity in a Compound, 
929 j Superconductivity of Thorium, 210 


Melchett (Lord), foundation of a research scholarship in 
surgery, 627 

Mellor (Dr. J. W,), A Comprehensive Treatise on Inorganic 
and Theoretical Chemistry. Vol, 9, 757 
Melvill (Dr, J. C.), [death], 848 ; [obituary article], 921 
Melzi d’Eril (Rev. Camillo), [obituary article], 847 
M6mery (H.), The Summer of 1929 and the Solar Varia¬ 
tions, 745 

Menzies (A. C,), Raman Effect from Powderod Crystals, 511 
Mergentaler (J.), The Variable Star XX Ccphoi, 969 
Morrill (Dr. G. P.), [death], 689 
Merton (Dr. G.), Aviation and the Future, 939 
Mess (Dr. H. A,), Industrial Tyneside : a Social Survey 
made for the Bureau of Social Research for Tyneside, 
544 

Metcalf (Prof. C. L.), and W. P. Hint, Destructive and 
Useful Insects : their Habits and Control, 327 
Metcalf (M. M.), The Opalinidfo and their Significance, 395 
Meurman, A Polyploid Species, 318 

Meyer (Prof. 8.), Physical Basis of Emanation Therapy, 
‘ 827, 927 

Micrs (Sir Henry A.), Co-operation : the Task of the 
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Migmmao (CL), and R. Vanier de Saint-Aunay, The Poly¬ 
merisation of Ethylene by the Silent Discharge, 286 
Milas (N. A.), Homogeneous Catalysis, 603 
Mill (C. K.), and K. Linrlerstrom-Lang, Proteolytic 
Enzymes in Green Malt, 210 
Mill (Mrs. H. R,), [obituary article], 627 
Millar (R.), in collaboration with Dr. E. E. Free, Sunrays 
and Health, 873 
Miller (J, S.), Asphalts, 364 
Miller |W. DeW.), [death], 589 

Milne-Thomson (Prof. L. M.), Pure Mathematics, 683; 

Theoretical Mechanics, 331 
Milner (H. B.), Search for an Oil-Pool in Kent, 730 
Milner (Prof. S. R.), A Lantern Slide Model of the Wave- 
Electron. 876 

Miram (E.), The genus Beryiola Stechelk (Orthoptora, 
Tettigonioidea), 394 

Miram (E. F.), Paltcarctie Orthoptera, 167 
Mirskaja (L.), The Presence of a Kuogenio Substance in 
the Mouse Placenta, 826 

Mirvish (L.), Nature of the Rickets-producing Factor in 
Cereals, 410 

Mitchell (A. C. G.), The Theory of Electron Scattering in 
Gases, 467 

Mitchell (D. P.), Raman Effect for X-rays, 246 
Mitchell (G. H.)» The Petrography of the Borrowdale 
Volcanic Series of the Kent me re Area, Westmorland, 
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Mitchell (Prof. H. H.), and T. S. Hamilton, The Bio¬ 
chemistry of the Amino Acids, 944 
Mitkevift (V.), Anomalous Magnetic Flux of a Toroidal 
Coil, (1), 324; (2), 394; The Transformations of 
Magnetic Flux ; The Anomalous Magnetic Flux, 286 
Miteukuri (S.), and K. Hara, Specific Heats at Low Tem¬ 
peratures, 34 

Miyadi (D,), Cutaneous Souse Organs in Fishes, 632 
Mogilnitskn (B. N.), Action of Rttntgen rays on the Nervous 
Tissue, 286 

Moir (J.), Colour and Chemical Constitution (26), 78 
Moir (J. Reid), elected president of the Ipswich Museum, 
594 ; Geological Age of the Rostrocarinates, 373 ; 
The Original Scientific Communications of, 386 
Molliord (M.) # The Physiological Characters presented by 
Sterignuitocystis nigra when lacking Zinc and Iron, 
745 ; Two New Examples of Morphological Characters 
depending upon External Conditions, 826 
Monk (Dr. G. S,), and Prof. R. S. Mulliken, Fine Structure 
in the Helium Band Lines, 91 
Montandon (Dr.), The New * Anthropoid * discovered in 
South America, 420 

Montgomery (8, K.), The Crustacea Brachyura of the 
Percy Sladen Trust Expedition to the Abrolhos 
Islands in 1913, 933 
Montiseambert (Dr. F.), [death], 994 
Moodie (Prof. R. L.) t Archaeology of Disease in South 
America, 666 

Moon (Dean F. F.), [death], 589 
Moore (J. P.) T Leeches from Sarawak, 353 
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Horan (T.)» and £. C. Smith, Tho Conditioning or Ripen¬ 
ing of Beef, 922 

Mordvuko (A.), AnolocyeUc Elm Aphids BHoaomea and the 
Distribution of Elms during the Tertiary and Glacial 
Periods, 324 

Morgan (Prof. T. H.), Bateson and Mendelism. 171 
Mortenaen (Dr. T;), A Monograph of the Echinoidea. 1 : 
Cidaroidea, 329; and I. Lieborkind, Northern 
Eohinoderms and Teleostei, 561 
Moser (I*.): and F. Siogmann, The Determination of 
Indium and its Separation from tho Monoxides and 
Sesquioxides, 1007 ; and W. Blaustein, The Deter¬ 
mination and Separation of Rare Metals from other 
Metals (17), 781 ; and W. Reif, The Determination 
and Separation of Pure Metals from other Metals (16), 
781 

Mosh&rrafa (Prof. A. M.), The Motion of Lorentz Electron 
as a Wave Phenomenon, 726 

Moss (W.), appointed second senior observer at the Solar 
Physics Observatory, Cambridge, 968 
Mott (if. F.), appointed lecturer in Mathematical Physics 
in Manchester University, 213 ; Scattering of Elec¬ 
trons, 72 ; Scattering of Electrons by Gold, 986 
Mottram (J. C.), Trout Fisheries : their Care and Preserva¬ 
tion, 910 

Moureu (Prof. C.) : (obituary article], 238 ; C. Dufraisse, 
and J. Robin, Researches on Rubrene, 186; and 
L. Enderlin, Researches on Rubrene, 141 ; and 
P. Gagnon, Researches in the Phenylindene Series, 

431 

Moureu (H.) t The Tautomerism of the a-diketones, 42, 114 
Muir (Prof, R.), awarded a Royal Medal of the Royal 
Society, 892, 707 

Muir (Sir 'f'homas), the eighty-fifth birthday of, 314 
Mukerjee (Dr. R.), and Dr. N. Nath Sen-Gupta, Introduc¬ 
tion to Social Psychology : Mind in Society, 544 
Mukerjee (S. K.), and P. N. Sen-Gupta* Raman Spectra of 
Sulphates, 354 

Mukerji (R. N.), Effect of X-radiation on the Spermato¬ 
genesis of Lepisma dom&atica , 780 
Muknerjee (Prof. J. N.), The Physical and Chemical Points 
of View in the Theoretical Treatment of Colloids, 420 
MOiler (Dr. A.), A Spinning Target X-ray Generator, 128 
MttUer (W. J.), and K. Kononioky, The Theory of Pas¬ 
sivity Phenomena (9), 1007 ; and L. Holleck, The 
Theory of Passivity Phenomena (7), (8), 1007 ; and 
W. Manchu, The Anodic Behaviour and Passivity of 
Iron in Sodium Sulphate Solution, 1007 
Mumford (S. A.), and J. W. C. Phillips, The Calculation 
and Interpretation of Parachors, 891 
Mummery (W. R,), and F. Bishop, A New Borax Solu¬ 
bility Test for Lactic Acid or Natural Sour Casein, 780 
Munby (A, E.), School Laboratory Fittings, 544 ; The 
Design of Science Buildings, 924 
Murchison (Prof. C.), Social Psychology : the Psychology 
of Political Domination, 470 

Murphy (P. A.), and R. McKay, Some Insect Vectors of 
Virus Diseases in Plants, 285 

Murray (D. R. P,), re-elected Bonn W, Levy Research 
Student of Cambridge University, 673 
Murray (M, A,), Excavations in Malta. Part 1 : with a 
chapter by G. Oaton-Thompson. Part 2 : with a 
chapter by G. Caton- Thompson. Part 3 : with a 
chapter by C. A. Mitchell and T. J. Ward, 717 
Murray (Miss M. A.), Fertility Figures, 352 
Murray (Dr. T. B.), [death], 240 

Murray^Rust (D. M.), and Sir Harold Hartley, The Dis¬ 
sociation of Acids in Methyl and Ethyl Alcohol, 825 
Muskett (A. E.), Control of Diseases and Weeds in a 
Forest Nursery, 481 


Nagaoka (Prof.), and Mushima, Neon Isotopes, 354 
Nijera (J. M. G.), Afforestation and Stabilisation in 
Granada, 962 

tfamba (Y.), Effect of Atmospheric Pressure on the Fre¬ 
quency of a Tuning-fork, 511 
N&ftagas (Dr* J. C.), Cranial Capacity of Filipinos, 424 
Nanjundayya (the late H. V.), and Rao Bahadur L, K. 
Ananthakrishna Iyer, The Mysore Tribes and Castes. 
Vi* 3, 768 


Narasimh&murthy (N,), and M. Breenivasaya, Nitrogen 
Metabolism of Virus Diseased Plants, 856 
Nasonov (N.), Notes on Phlebotomua (3), 897 
Natta (G.), and L. Passerini, Spinels of the Type 
Me/Me 1 ^ 79 

Naumann (Dr. E.), Experimental Research on Freshwater 
Plankton, 96i 

Naville (A.), Action of the Mitogenetic Rays through a 
Quarts Screen : Sexualisation of the Gametes and 
Gonomery in the Myxosporuhe, 602 * 

Naylor (Eng. Lieut.-Comdr. T. M,), Steam Turbines, 539 
Needham (Dr. J.), A Chart of Biochemistry, Physiology, 
and General Biology, 604 
Nel (L. T.), Manganese in South Africa, 425 
Netchayeva (N. N.), Action of X-rays on Animal Organ¬ 
isms, 286 

Neufoldt (H.), Measurement of Radioactivity, 857 
Neuman (L. *T.), The Mechanism of Spark Discharge, 210 
Nevanlinna (Prof. R.), Lo th4or&me ae Picard-Borel et la 
th^orie deg fonctions tndromorphes, 542 
Newcomb and Sankaran, Manganese in foodstuffs, 35 
Newitt (D. M.), Gaseous Combustion at High Pressures (13), 
40 

Newman (Prof. F. H.), and V. H. L. Searle, The General 
Properties of Matter, 527 

Newman (I. V.), The Life-history of Dory anther excelsa (2), 
039 

Niblaok (Rear-Admiral A. P.), [death!, 382 
Nicholls (G. E.), A New Synoaridan from the West Coast 
of Tasmania, 825 ; Some New SpecieB of Stenefrium 
from Western Australia, 467 
Nicholson (J. W.), Forests and Rainfall, 820 
Nieloux (M.), The Micro-estimation of Carbon and the 
Estimation of the Element in Arable Soil, 934 
Nioolle (C.), and C. Anderson, The Moroccan Recurrent 
Spirochootes of the h is panic uyn Group are not Separ¬ 
able into Species, 1007 

van Niel (C. B.), The Propionic Acid Bacteria, 685 
Nightingale (E.), Experimental Hydrostatics and Me¬ 
chanics for School Certificate Students, 332 
Noble (Dr. G. K.), Studies on Tadpoles, 353 
Nodon (A,), Mars, 704 

Nolan (Prof. J. J.), and J. G. O’Keeffe, The Ions produced 
by Discharge at Liquid Surfaces, 933 
Nordenskiold (Baron Erland), presented with the Huxley 
Memorial Medal of the Royal Anthropological Insti¬ 
tute, 850 ; The American Indian as Inventor (Huxley 
Memorial Lecture), 850 

Normand (Dr. C, W, B.), Meteorology in India, 335 
Noyes (Prof. W. A.I, Theory of Oxidation and Reduction, 
550 

Numerov (B.) : and B. Kozlovskij, Gravimetric Observa¬ 
tions made in 1927-28 in the Emba area, 897 ; and 
N. Samsonov, Gravimetric Observations made in 1928 
near Lake Baskuntohak, 807 
Nuttall (Mrs. Zelia), The Cult of the Sun, 822 


Oatley (C. W.), A Simple Audio-Freaueney Oscillator, 246 
Obaton (F.), Relation between the Nature of the Gluoides 
of Sterigmatocyntis nigra and that of the Sugars sup¬ 
plied to it, 896 

Oberto (S.), A Supposed Effect of X-rays in Crystal 
Rectifiers, 862 

O’Brien (Prof. G.), Agricultural Economics, 531 
Ocehialini (A.), Length of tho Lines in the Spectrum of a 
Spark in relation to the Concentration of the Element, 
79 ; The Charge of Emission Centres as shown by 
the Polarity of the Electrodes, 115 
O’Donahue (T. A.), and T. G. Booking, Field and Colliery 
Surveying : a Text-book for Students of Mining and 
Civil Engineering. New edition, 123 
O’Donoghue (Dr. C. H.), appointed reader in zoology in 
Edinburgh University, 895 
Ogawa (F,), The Ganglion Cells of Earthworms, 318 
Ogden (C. K.), The A B C of Psychology, 756 
Ogg (Prof. A.), The Space Group and Symmetry of 
Potassium, Ammonium, and Rubidium Sulphates, 394 
Ohman (Y.), The possibility of Observing an Emission 
Sjpeotrum of the Calcium Substratum in the Galaxy, 
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Okada (YJ, Development of a Hexaetinellid Sponge, 70; 

lseni Growth in the Giant Euryale , 497 
Oldenburg (Prof. R.)> dismissal by the Soviet Government, 
767 

Oldham (C.), Natural History and Folk-Lore, 229 
Oldham (R. D.), Historic Changes of Level in the Delta of 
the Rhone, 744 

Oliver (Prof. F. W.), retirement of, 458 ; conferment upon, 
of the title of emeritus professor, 1004 
Olivier (Prof. C. P.), Meteora, 158 ; Telescopic Bieiid 
Meteors, 278 

Olson (Prof. A. R.), and C. ?}. Teeter, «1r.> Rate of Dissocia¬ 
tion of Nitrogen Tetroxide, 444 
Olsoufiev (N. G.), Parasites and Periodicity of Locusts, 773 
van Oordt (G. J.), and C. J. A. C. Bol, Way-finding of 
Birds, 107 

Oort (Dr. J. H.), Variation of the Calcium K Line with 
Distance in Early Type Stars, 386 
Oppenheimer (Prof. C.), und Prof. J. Matula, Kurzes 
Lohrbuch dor Chemie in Natur und Wirtschaft. 
Zweite Auflage. Band 1 : Allgemeine Chemie, van 
Prof. J. Matula ; Anorganische Chemie, von Prof. C. 
Oppenheimer. Band 2 : Organisoho Chemie, von 
Prof. C. Oppenheimer, 176 

Orlebar (Squadron-Leader), A New Air Speed Record, 457 
Qrr (Dr. J. B.), with the assistance of Helen Scherbatoff, 
Minerals in Pastures and their relation to Animal 
Nutrition, 437 ; and I. Leitch, Iodine in Nutrition, 95 
Orton (Prof. J. H.) : Habitats and Feeding Habits of 
Ocinebru erinacea , 370 ; Severe Environmental Mor¬ 
tality among A bra (= Syndosmya) alba , Donas viltatu #, 
and other Organisms off the Lancashire Coast, 911 ; 
and 0. Amirthalingam, The Oyster-drills on English 
Oyster-beds, 29 k 

Osawa (A.), An Intermetallie Compound having a Simple 
Cubic Lattice, 14 

Osborn (Prof. H. F.), Sir E. Ray Lankester, 345 
Osborne (Prof. G. D. ), Some Aspects of the Structural 
Geology of the Carboniferous Rocks in the Hunter 
River District between Raymond Terrace and Scone, 
781 

Osier, Bart. (Sir William), Bibliotheca Osleriana, 526 
Osfcenfeld (&, H.) : A Fertile Interspecific Hybrid in the 
Genus Polernonium, 42 ; Australian Sea-grasses, 43 ; 
The Species of Larch (Laris) and their Geographical 
Distribution, 43 ; and others, Halospha>ra in the 
North Sea, 460 

Ostergaard (J. M.), Post - Tertiary Marine Mollusca of 
Oahu, 71 

0wefts (Prof. 0. E.), Principles of Plant Pathology, 257 


Pace (E.), Condensation of Piperonaldehyde with certain 
Pinacolinos, 167 ; Organo-aromatic Derivatives of 
Boron, 970 

Pacottc (Dr. ,T.), Les mAthodes nouvelles en analyse quan- 
tique (mAeanique quantique, mAcaniquo ondulatoire), 
176 

Pagaozewski (J.) f The Variable Star 259.1928 Cassiopeie, 969 
Page (Prof, L.), Introduction to Theoretical Physics, 527 
Paget, Bart. (Sir R. A. S.), The Origin of Alphabets, 228 ; 
The Original Home and Mode of Disposal of the Coco¬ 
nut, 508 

Palatini (A.), Einstein’s New Theory, 115 
Palazzo (Prof. L.), Magnetic Survey of Italian Somaliland, 
280 

Palfray (L.), and B. Rothstein, The Halogen Derivatives 
of 1 -4 Cyclohoxanediol (quinite), 896 
Paneth and Hofeditz, Existence of Free Methyl, 161 
Pantin (C, F. A.), appointed University lecturer in zoology 
in Cambridge University* 931 
Faramasivan (S.), Amorphous Carbon, 707 
ParAjas (E.), Geological Observations in Corsica (4), 43 
Parkinson (Dr. J.), Presentation of Animal Remains, 56 
Parsons (Hon. Sir Charles A.), elected President of the 
University of Durham Philosophical Society, 853; 
Steam Turbine Progress, 38ft 
Parsons (Dr. Elsie Clews), The Spirit Cult in Havti, 107 
Partington (Prof. J. R.), Everyday Chemistry, 7l5 
Posquini (P.), and A. della Monica, Regeneration of the 
Crystalline in the Larvro of Anura, 970 


Passfleld (Lord), The Value of Anthropology, 884 
Patterson (H. S.) f Prof. R. Whytlaw-Gray and W. Cawood, 
Aggregation of Small Particles, 210 
Patterson (J.), appointed Director of the Meteorological 
Service of Canada, 157 
Paul (Very Rev. Dr. D.), [death], 240 
Pauling (L,), Structure of Complex Compounds, ft2ft ; The 
Crystal Structure of the Chlorides of Certain Bivalent 
Elements, 808 

Pauthenier and Mallard, The Cylindrical Field in Ionised 
Air at the Ordinary Pressure, 1007 
Pavlov (Prof. A, P.), [obituary], 520 

Pavlov (Prof. I. P.), Eightieth Birthday of, 418 ; translated 
by Dr. W. H. Gault, with the collaboration of Prof. 
G. Volborth, Lectures on Conditioned Reflexes: 
Twenty-five Years of Objective Study of the Higher 
Nervous Activity (Behaviour) of Animals, 400 
Payman (W.), and R. V. Wheeler, Flam© Speeds, 426 
Pear (Prof. T. H.), Fitness for Work, 176 
Pearce (E. K.), Typical Flies : a Photographic Atlas of 
Diptera. Series 3, 124 

Pearl (Prof. R.), Biological Factors in Negro Mortality, 663; 
Florence Barclay White, and *7. R. Miner, Age Changes 
in Alcohol Tolerance in Drosophila melanogaster , 395 
Pearse (A. S.), Migration of Sea Animals to Land, 96i 
Pearse (R. W. B.), The Ultra-violet Spectrum of Magnesium 
Hydride IT., 41 

Pearson (Dr. E. S.), Statistics and Biological Research, 615 
Pearson (Dr. J.), Marine Biology in Ceylon, 742 ; Report 
for 1927 of the Colombo Museum, 422 
Pearson (Prof. Karl), Statistics in Biological Research, 183 
Peate (I. C,). Guide to the Arts and Industries of the Welsh 
People in Post-Reformation Times, 356 
Peddio (Prof. W.), The General Applicability of Feehner’s 
Law in Colour Sensation, 791 ; Three Aspects of Light, 
751 

PoderBen (P, O.), Long Retarded Echo Signals, 42 ; Wire¬ 
less Echoes of Long Delay, 164 
Pellegrin (J.), An African Cave Fish with very Small Eyes, 
358 

Pelseneer (Prof. P.), Hermaphrodite Oysters, 14 
PAnau (H.), and G. Tanret, The Mercury Reducing Power 
of Normal Urine, 896 

Pendred (L. St. L.), The Work of Newcomen, 206 ; to 
continue the Presidency of the Newcomen Society, 853 
Penfold (A* R.), and F. R. Morrison, Occurrence of a 
Number of Varieties of Eucalyptus dives as Determined 
by Chemical Analyses of the Essential Oils (Pt. 3), 630 
Pennyouick (S. W.), Hydrolytic Adsorption at Colloid 
Surfaces, 987 

PAntclieff (N. P.), The Quantitative Determination of Neon 
in Natural Gases, 466 

Percival (E.), and H. Whitehead, Fauna of Streams, 633 
Perkin (Prof. W. H.), [death], 491 ; [obituary article], 623 
Perkins (M,), Adaptations and the Influence of Light on 
Animal Tissues, 750 ; Growth-gradients and the Axial 
Relations of the Animal Body, 299 
Perrier (A.), The Presence of Certain Thermophile Fungi 
in Farmyard Manure, ©to., 42 
Perrier (Q.), The International Ellipsoid of Reference, 780 
Perrine (Prof, C. D.), Motions of the Planetary Nebulas 998 
Persson (E.), and K. Ohman, A High-Temperature Modifi¬ 
cation of Manganese, 333 

Perucca (E.), A Metallic Resistance of 10 10 to 10 11 ohms, 
781 ; The Sensitiveness of Electrometers, 862 
Peters (Prof. R. A.), Vitamin B, 411 

Peto (F. H.), Chromosome Numbers in the Agropyrona, 181 
Petri (L.), Alterations Produced in the Stem of Papyrus by 
Protozoa, 107 

FetrovA (J.), Radium D, 425 

Pettersson (H.), The Disappearance of Radon in Quartz 
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Pettinari (Dr. V.), Aspergillosis, 460 
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of, the Privy Council for Scientific and IpduStrial 
Research, 549 ^ 

Smith (F. D.), The Absolute Measurement of Sound 
Intensity, 113 

Smith (Prof. G. Elliot), Tho Achievements of the Dutch 
in Java. 966 ; The Subdivisions of the Order Primates, 
876 

Smith (G. M.), J. B. Overton, E. M. Gilbert, R. H. Dennis- 
ton, G. S. Bryan, and C. E. Allen, A Textbook of 
General Botany. Revised edition, 647 
Smith (L. E.), Ship-repairing, 701 
Smith (P- J. Lancelot), Heat, Light, and Sound, 87 
Smithells (Dr. C. .T.), and S. V. Williams, Melting Point 
of Chromium, 617 

Smithson, (Dr. F.), Patterns for the Construction of 
Block Models, 664 

Smuts (General), Native Policy in Africa, 816 
Snelgrove (E- C.), Irrigation Schemes in the Bombay 
Deccan, 67 

Snell (G. P.), An Inherent Defect in the Theory that 
Growth Rate is controlled by an Auto-catalytic 
Process, 216 ; Dwarf, a New Mendelian Recessive 
Character of the House Mouse, 898 
Snow (C. P.), and Dr. E. K. Rideal, Infra-red Investiga¬ 
tions of Molecular Structure (3 and 4), 825 ; A. M. 
Taylor and others. Infra-red Spectra, 72 
Soltys (A.), Iosene, ft New Hydrocarbon from Styrian 
Brown Coal, 745 

Sommerfeld (prof. A.), The ‘ Fine Structure 1 Constant, 
319 

Southwell (Prof. R. V.), ‘ R 101 915 

Southwell (Dr. T,), Trypanorhynchid Cestodes from 
Ceylon and India, 865 

Speakman (J. B.), Adsorption of Water by Wool, 411; 

The Perfect Elasticity of Wool, 948 
Spear (F. G.), Effect of Low Temperature on Mitosis, 33 
Spemann (Prof. H,), celebration of the sixtieth birthday 
of, 156 

Spencer (Sir Baldwin), [death], 164 ; [obituary article], 
347 

Spongier (O.), translated by C. F, Atkinson, The Decline 
of the West, Vol. 2, 174 • 

Spinoza. The Correspondence oi, translated and edited 
with introduction and annotations by Prof. A. Wolf, 
787 

Spirit© (A,), Processes of Regeneration and of Regulation 
in the Encephalic Region of the Embryos of Urodela 
(8), 970 

Spooner (E. T. C.), elected to a research fellowship at 
Clare College, Cambridge, 284 
Spriggs (G. W.), Boyle as a Philosopher of Science, 33 
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Stamberger (F,): Vapour Pressure of Rubber Jellies, 993 j 
and C. M. Blow, The Swelling of Rubber, 13 
Stomp (Dr. L, D.), Oil-fields of Burma, 71 
Stapledon (Prof. R, G.), A Tour in Australia and New 
Zealand : Grass Land and other Studies, 530 
Stark (Prof, J.), Asymmetry in the Radiation from the 
Hydrogen Atom in the Electric Field, 125 ; Waiter© 
Beobaontungen ttber die Dissymmetric der Emission 
von Serienlinien, 946 

Stearns (E. W.), The Hudson River Suspension Bridge, 889 
Stebbing (Prof. E. P.), Sir Sainthill Eardley-Wilraot, 964 ; 

The Forestry Question in Great Britain, 470 
Steers (J. A.), Origin of Coral Reefs, 831 j The Great 
Barrier Reef, 706 

Stein (Sir Aurel), On Alexander's Track to the Indus, 531 
Steinach (E.), and H. Kun, The Promotion of Central 
Activities by a Stimulant from the Central Organ, 761 
Steinroann (Prof. G.), mit Beitr&gen von R. Stappenbeok, 
Geologic von Peril. Nutasstoffe ; F. Sieberg : Erd- 
beben ; C. Liss6n : Geologische Kart©, 943. 

Stephani (T.), and E. Cherbuliea, Researches on Anti¬ 
tuberculous Chemotherapy (Copper and the Rare 
Earths), 215 

Stephen (A. C.). Tidal Zone Fauna in Sand and Mud, 889 
Stephenson (T, A.), Reproduction in Soft Anemones, 318 
Stern (T. E.), B. S. Gosling, and R. H. Fowler, The 
Emission of Electrons from Cold Metals, 40 
Steven son-Hamilton (Lieut.-Col. J), The Low-Veld : its 
Wild Life and its People, 438 
Stiles (Dr. C. W,), Zoological Nomenclature, 265, 445 
Stiles, (W. 8.), Glare, 818 

Stocker (Dr. O.), Der Wasserhaushalt kgyptiscbor Wtisten- 
und Salzpflanzen : vom Standpunkt einer experi- 
mentellen und vergleichenden Pflanzengeographie aue, 
293 

Stokley (J,), Large Meteors, 158 

Stoneley (R. ), Love Waves of Short Wave-length, 113 
Stoner (E. C.), Diamagnotiam and Space Charge Distribu¬ 
tion, 114 

StopeB (Dr. Marie C.), Plea for Exhibition Coses for the 
Portland Island Museum. 349 
Stunner (Prof. C.), Retarded Echoes [in Wireless Tele¬ 
phony], 503 ; Tho Spectrum of Sunlit Aurora Rays 
as compared with the Spectrum of Lower Aurora in 
the Earth’s Shadow, 263 

Stott (V.), elected honorary secretary of the London 
section of the Society of Glass Technology, 664; The 
Millilitre, 622 

Stoughton (P. H.), The Morphology and Cytology of 
Bacterium mah>acearum K.F.8., 780 
Strackc (Dr. G.) r The Cowell Method of Computing 
Perturbations, 423 

Stratton (Prof. F. J. M.), appointed acting general secretary 
of the British Association, 998 
Stra liman is (M.), The Electromotive Behaviour of Single 
Zinc Crystals, 56 

Stromgren (E.), Some Claeses of Orbits in the Restricted 
Problem of Three Bodies (problem© restraint), 42 
Strong (C. N.) # appointed lecturer and demonstrator in 
anatomy at University College, Cardiff, 779 
Strong (Dr. W. D.), Sociology of the Californian Aborigines, 
318 

Stroobant (Prof. P.), Catalogue of the Comparison Stars 
for Eros, 69 

Strutt (Dr, M<), Decay Problems in Mathematical Physics, 
230 

Struve (Dr. O.), Stark Effect in Stellar Spectra, 278 
“ Student ”, Statistics in Biological Research, 93 
Stupart (Sir Frederic), and J. Patterson and H, G. Smith, 
Ocean Surface-Water Temperatures, 210 
Sturt (Mary), and Ellen C. Oakden, Matter and Method 
in Education, 545 

Style (Jane M.), Auguste Comte, Thinker and Lover, 721 
Stiese (F. E.), Tectonics of the Sootch Caledonians, 287 
Sumner (Dr. F. B.), Analysis of a Concrete Case of Inter- 
gradation between two Subspecies, 467 ; Is Evolution 
Continuous or Discontinuous ? 246 
Suipuer (Capt. P. H.), The Science of Flight; Aeroplanes, 
Seaplanes and Aero-engines, 8 
Suter (A. F.), Copals and Darners, 392 
Sutton (Dr. J. Diamond t a descriptive treatise, 406 



Notttm 

Ftbrwy 10 , 1*80 


Name. Index 


xxiii 


Sv&Ia (J<), and R, UmU Determination of Tin by Rapid 
Electro-analysis, 115 

Svedberg {Prof, T,), second edition, revised and enlarged 
in collaboration with A, Tiselius, Colloid Chemistry, 
228 

Swan, Sir Joseph Wilson, F.R.S., A Memoir by M. E. S. 
and K. R. S., 567 

Swietoatawski (Prof, W.), Thermochemie : Arbeita¬ 

rn ethoden und Analyse der therm ochemischen Daten 
insbesondere in dem Gebiete der organischen Verbin- 
dungen, 012 

Swingle (Prof, D. B.), A Textbook of Systematic Botany, 
407 

Swinnerton (Prof. H, W.), The Growth of the World and 
of its Inhabitants, 982 


Taber (S.), Frost Heaving, 388 

Tabouis (G. R.), translated by M. R. Dobie, The Private 
Life of Tutankhamen : Love, Religion, and Politics at 
the Court of an Egyptian King, 872 
Taffara (L.), Curve of Solar Activity from 1877 to 1928, 278 
Takaha&i (R.), Earth-Tilting by Tidal Loading, 033 
Taki (I.), A Four-rayed Clypeaster, 855 
Tama (M,), Electric Furnaces for Non-ferrous Metals, 400 
Tams (B, J.), appointed assistant lecturer in mechanical 
engineering in Manchester University, 037 
Tanberg (R.), Motion of an Electric Arc in a Magnetic Field 
under Low Gas Pressure, 371 

Tattersfield (F.), R. P. Hobson, and C. T. Gimingham, 
Insecticidal Constituents of Pyrethrum, 555 
Tawil (E. P,), The Vibrations along the Optic Axis in an 
Oscillating Piero-electric Quartz, 358 
Taylor'{E. Mackenzie), Bose Exchange and it* Bearing on 
the Formation of Coal and Petroleum, 113 
Taylor (H. W.), Voltage Control of Large Alternators. 903 
Taylor (J. B.), Demonstration of Sound-Films, Photo¬ 
electric Celia, and Reproducing Apparatus, 852 
Taylor (W. T.) ( Concrete Poles, 275 

Tehakirian (A.), Basic Acetate and Basic Sulphate of 
Gallium and Gallium Oxalate, 431 
Teegan (J. A. C.), Ubo of the Thermionic Valve in Measure¬ 
ments of Ionisation Currents, 91 
Templo (G.), The Second-order Wave Equations of the 
Spinning Electron, 41 

Tenani (M.), Theoretical-experimental Considerations on 
the Course of the Tides in the Adriatic (2), 970 
Terry (Prof. E. M.), [death], 240 

Theobald (F. V.), The Plant Lice or Aphididae of Great 
Britain. Vol. 3, 533 

Thillayampalam (E. M.), Scoliodon (the Common Shark of 
the Indian SoaB), 722 

Thomas (B,), Unknown Tribes in Arabia, 705 
Thomas (Dr. H. Dighton), Palteobotanioal Evidence for 
the Age of the late Paleozoic Glaciation in South 
Africa, 014 

Thomas (I.), awarded a Grisedale scholarship of Manchester 
University, 213 

Thomas (J. H.), Proposed Help for Agriculture and Indus¬ 
try in the Colonies or Territories, 103 
Thomas (M. R. Oldfield), [obituary article], 101 ; bequests 
by, 382 

Thompson (A.), Species of Pkytophthora in Malaya, 318 
Thompson (Dr. A. J.), Logarithmetica Britannioa ; being 
a Standard Table of Logarithms to Twenty Decimal 
Places. Part 4 i Numbers 40,000 to 50,000, 721 
Thompson (Beeby), The Upper Estuarine Series of North¬ 
amptonshire and Northern Oxfordshire, 932 
Thompson (Prof. D’Aroy W.). Dr. T. Wemyss Fulton, 840 
Thompson (D. H.), 1 Knothead ’ Carp, 70 
Thompson (Sir E. Maunde), [death], 455 
Thompson (T. W.), English Gypsy Taboos, 400 
Thomson (A.), Earthquake Sounds heard at Great Dis¬ 
tances, 087 

Thomson (Prof* G. P.), Diffraction of Cathode Rays, 550 
Thomson (J. G.), and A. Robertson, Protozoology ; a 
Manual for Medical Men, 012 
Thomson (Dr. L.), Migrations of British Woodcock, 490 
Threlfall (Sir Richard), and Dr. C. H. Lander, Report of 
t?J*e Fuel Research Board, etc,, 858 
Thurnwatd (Dr.), Social Organisation in Africa, 999 


Tiercy (G.), The Terms 1 Correction * and * Rate 43 
Tieri (L.), and V. Ricca, Electronic Emission in a Vacuum 
Tube (2), 359 

Tigert (Dr. J. J.), Report/ of the U.S, Commissioner of 
Education for 1927-28, 367 

Tilley (0. E.) ( On Scawtite, a New Mineral from Soawt Hill, 
Co. Antrim, 890 

Timoshenko (Prof. 8.), Vibration Problems in Engineering, 
526 * 

Tineker (M. A. H.), Length of Day and Plant Growth, 820 
Tinkler (Prof. C. K.), and Helen Masters, Applied Chem¬ 
istry : a Practical Handbook for Students of House¬ 
hold Science and Public Health. Vol. 1, 530 
Tizard (H. T.), appointed rector of the Imperial College of 
Science, 105 

Tizzoni (G.), and G. De Angelis, Immunity against Cancer 
conferred on Animals by Phenolate Auto-vaccine, 038 
du Toit (A. L,), The Volcanic Belt of the Lebombo—a 
Region of Tension, 100 

Tolmatiev (A.), The Expedition of the Leningrad Academy 
of Sciences to the Taymyr Peninsula, 324 
Tolman (R. 0.), The Possible Elements for the Universe, 
288 

Tomlfick (O.), and A. Jansky, Determination of Halo- 
genides in Presence of Sulphites ; Determination of 
Iodides and Bromides in Chlorides, 898 
Tomkins (R. G.), The Growth of Moulds (1), 780 
Topham (L. W.), Commensurabilities of Periods of Planets 
and Satellites, 926 
Torday (E,), Marriage in Africa, 490 

Tougarinov (Prof. A.), Origin of the Bird Fauna of the 
Arctic, 777 

Travers (A.), and Schnoutka, Existence of Monocalcium 
Alumina to in Solution, 358 

Treadwell (Prof. F. P.), Based on the Text of ; translated, 
enlarged, and revised by Prof. W. T. Hall; Analytical 
Chemistry. Vol. 2 : Quantitative Analysis. Seventh 
edition, 084 

Troland (Prof. L. T.), The Fundamentals of Human Motiva¬ 
tion, 544 

Tronstad (L.), Optical Investigations of the Passivity of 
Metals, 373 

Trotter (W.), appointed a member of the Medical Research 
Council, 270 ; Empirical Factors in Weather Fore¬ 
casting, 016 

Trought (T,), Non-Dehiscence of Stamens in Punjab- 
Arnerican Cottons, 71 

Tsarovskij (S. F.), The Classification and Distribution of the 
Lizards of the Genus Phrynocephalufi t 900 
Tschilsehke (R,), The Binary Star 70 Ophiuchi, 854 
Tsuboi (C.), and N. Nasu, Tango (Japan) Earthquake of 
Mar. 7, 1927, 740 

Tsvetkov (A.), Changes in the Coloration of Apatites sub¬ 
mitted to Heating, 909 

Tucker (B. W.), Mode of Feeding of the Bopyridw, 985 
Tulli (A.), The Mummification of the Ancient Egyptians, 
674 

Turnbull (Prof. H. W.): The Theory of Determinants, 
Matrices, and Invariants, 262 ; and J. Williamson, 
Further Invariant Theory of Two Quadratics in n 
Variables, 826 

Turn hull (R. E.), The 1 Grid ’ System and the Farmer, 242 
Turner (A. J.), Revision of Australian Oenochromidse 
(Lepidoptora), (1), 071 

Turner (J. E. C .), and N. 0. Stiffc, Slash in Chir Pine Forests, 
463 

Turpain (A.), and M. Durepaire, The Electric Charges 
Developed in Certain Amorphous Dielectrics under the 
Action of Pressure, 933 

Turrill (Dr. W. B.), The Plant-Life of the Balkan Peninsula; 
a Phyto-geographical Study, 0 


U6no (M.), A New Terrestrial Amphipod, 774 
von IJexkull (J.), Theoretisehe Biologic, Zweite Auflage, 
83 

Unakar (M. Y.), March Rainfall of North-west India and 
Agra Upper Winds in December-January, 018; Sun¬ 
spots ana Pressure, 11 

Upton (M,), Functional Disturbances* of Hearing in Guinea- 
Pigs after Long Exposure to an Intense Tone, 216 
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Ur© (W.), and R. G. Tolraan, The Radiation Hypothesis of 
Chemical Reaction, 35 

Urey and Levin, Reactions of Atomic Hydrogen, MS 
Urquhart (A.), and F. T. Fierce, Structure of Cellulose, 280 
Usher (Prof. A. P.), A History of Mechanical Inventions, 
905 

Uvarov (B. P.), Locusts and ^Grasshoppers : a Handbook 
for their Study and Control, 47 i 


. Vaidyanathan (V. I.), Influence of Particle Size on Dia¬ 
magnetism, 762 

Vaillant (P.), The Absolution Spectrum of Cobalt Chloride 
and its Variations, 934 

Yallarta (Dr. M. S.), Quantum Theory and Special Rela¬ 
tivity, 336 

Van de Graaff (R. J.), The Mobility of Ions in Gases, 10 
Van do Velde (Dr. T. H.), translated by Stella Browne, 
Ideal Marriage : its Physiology and Technique, 648 
Vanquelin (L. N.) t Centenary of the Death of, 733 
Vavilov (Prof. N, I,), Geographical Localisation of Genera 
of Wheat, 394 ; and D. D. Bukinich, Agricultural 
Afghanistan, 74 

Vegard (Prof. L.), The Crystal Structure of Solid Nitrogen, 
287, 337 ; Variations of Intensity Distribution of the 
Auroral Spectrum and the Possible Influence of Sun¬ 
light, 947 

Veitch (R-), and J. H. Simmons, Pests and Diseases of 
Queensland Fruits and Vegetables, 887 
Vellard (J.), and M. Vianna, Modiflnations of the Blood 
Coagulation in the Course of Experimental Yellow 
Fever in Mctcaeus rlwms, 745 

Veneov (S.), The Critical Potentials and Low Tension Arcs 
in Hydrogen, 252 

Venkatesaohar (B.), and L. Sibaiya, Raman Spectra in 
Atmospheres surrounding Metallic Arcs, 838 
Vereddagin (G. Y.), and I* P. Bidorytchev, the Biology of 
Comephoridie, 167 

Vemadski] (V. I.), The Capillary Water in Rooks and 
Minerals, 781 

Vernon (C. G.), Light: an Introductory Text-Book, 87 
Vernon (W, H. J.), and L, Whitby, The Open-air Corrosion 
of Co6per : a Chemical Study of the Surface Patina, 
430 

V4ronnet (A.), The Electronic Theory of the Ether and of 
Light, 41 

Vevers jDr.), The Effect of Fresh Air and Sunlight on the 
Animals in the Zoological Gardens, 242 
Vincent (H.), The Pathogenic Effects exercised on Man and 
Animals by the Neurotrope Exotoxin of Bacillus colt, 
503 ; The Therapeutic Results given by a New Anti- 
streptococcio serum, 41 

Vincent (J. H.) p Experiments on Magnetostrictive Oscil¬ 
lators at Radio Frequencies, 41 
Vincent (Prof. Swale), and J, H. Thompson, A Function 
of the Adrenal Cortex, 446 
Vines (Prof. S. H.), the eightieth birthday of, 994 
Viljoen (Dr. W. J.), [death], 154 
Vinogradov (A. F.), Manganese in Insects, 358 
Vivian (Miss C. J.) t an Earth Tremor in Camborne, 106 
Vlodavec (V. L), The Apatite Deposits in the Khibin Tun¬ 
dras in 1928, 167 

Vogel (J- C.), Cause of the Russell Effect observed in Oils, 
897 

Vogelmann (J. A.), Chart of Wave-lengths, 354 
VorL&nder (D.), Liquid Crystals and Chemical Constitution, 
963 

Votoftek (E,), and S. MaJaehta, A New Transition from 
Sugars to the Furane Group, 898 
Vowios (H. P.), Science and Engineering, 618 
Vuillemin (P.), Mycoses of the Epidermis, 744 


Wager (Dr. H. W. T.), [death], 848 ; [obituary article], 958 
Wagner (Dr. P. A.), Kimberlite Pipes and Sub-crustal 
Rocks, 280; The Problem of the Pre-European Mines 
and Smelters of South Africa, 493 
Wahl (Prof. W.), Eutectics and Igneous Rocks, 280 
Walker (Sir James)* Appointed a member of the Advisory 
Council to the Committee of the Privy Council for 
Scientific and Industrial Research, 422 
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von Wettstein (F.), Morphologic und Physiologic der 
FormwechaelB der Moose auf genetisoher Grundlage, 


Weyl (Prof. H.), appointed Rouao Ball lecturer in Cam¬ 
bridge University, 895 

Wheeler (Capt. O.), Amateur Cinematography, 649 
Wheeler (Dr. R, E, M.), The Exploration of Roman Britain. 
240 

Wheeler (Prof. R. V.), and Dr. H. F. Coward, Tgnition of 
Firedamp, 556 

Whiddington (Prof. R.), Electron Collisions with Molecules 
and Resultant Quantum Lossos, 758 ; Some Now 
Discharge Tube Phenomena, 114 ; Use of the Cathode 
Ray Oscillograph, 114 

Whipple (Dr. F. J. W.), Earthquake Sounds heard at 
Great Distances, 688 ; Potential Gradient and Atmo¬ 
spheric Pollution : the influence of ‘ Summer Time ’,77 
White (A. J.), Nightingale’s Experimental Hydrostatics 
and Mechanics, 332 ; School Physics, 87 
Whitehead (R.), appointed demonstrator in pathology in 
Manchester University, 637 

Whitley (G. P.), Fishes from Ongtong Java, Melanesia, 324 
Whittaker (J. M.), elected a fellow of Pembroke College, 
Cambridge, and appointed lecturer and director of 
mathematical studies, 800 

Wiesner (B. P.), The Mechanism of the Diphasic Sex Cycle, 
820 

Wiggers (Prof. C. J.), The Pressure Pulses in the Cardio¬ 
vascular System, 873 

Wigglosworth (V. R.), A Theory of Tracheal Respiration 
in Insects, 980 

Wigoder (S. B.), and R. E. Patton, Some Effects of 
ROntgon Rays on Seedlings, 251 
Wilkins (F. J.), and A. F. H. Ward, The Frenkel Adsorp¬ 
tion Isotherm, 482 

Wilkins (Sir Hubert), New Antarctic Flight, 553 
Willard, Kratz, and Day (Profs.), Heating Systems, 247 
Willey (Dr. E. J. B.) t The Nitrogen Afterglow, 443 
Williams (Prof, A. T.), Behaviour of the Mercury Lino 
1849*57 (DN 0 -2 i P 1 )» 980;. The Number of Excited 
Atoms and the Absorption Spectrum of Nickel 
Vapour, 373 

Williams (C- B.) f appointed Steven lecturer in agriculture 
and forest zoology in Edinburgh University, 112 
Williams (D.)r The Geology of the Country between Nant 
Peris and Nant Ffrancon (Snowdonia), 932 
Williams (E. G.), elected to an Isaac Newton studentship 
of Cambridge University, 743 
Williams (Dr. E. J.), and F. R. Terroux, The Passage of 
Fast Beta-particles through Gases, 932 
Williams (H.), Age of the Tahitian Coral Reefs, 727 
Williams (W,), Action of Nitric Acid on Dihydropcrilla- 
mine, 897 

Willis (Prof. Bailey), and others, Studios in Comparative 
Seismology : Earthquake Conditions in Chile, 391 
Willstatter (Prof, R.), Untersuohungon iibor Enzyme. 
Bftnde 1 u. 2, 807 

Wilson (Sir Arnold), Laws and the Oil Industry, 886 
Wilson (Dr. A.), The Child of Circumstance : the Mystery 
of the Unborn, 297 

Wilson (D. P.), A Habit of the Common Periwinkle 
(Liiiorina littorea Linn.), 443 
Wilson (Prof. H. A.), Cracking Petroleum, 35 
Wingate (Miss S. D.). History of Science Exhibition at 
Florence, 103 


Winge (O.), The Nature of the Sex Chromosomes in 
Humulus, 42 

Winger (R, E.), and D. M. Yost, The Valence of Sulphur 
in Dithionatos, 407 

Wingfield (R, C.), A Text-Book of Pulmonary Tuber¬ 
culosis : for Students, 790 

Wislocki (G. B.), Phylogeny of the Primate Placenta, 490 
Witmer (E. E.), The relative Masses of the Proton, 
Electron, and Helium Nucleus, 184) 

Wolf, Kalaehne, and Schmager, Preparation of Phosphorus, 
281 

Woltereck (Dr, R.), Pelagio Freshwater Cladocera, 773 
Woltcrstorff (Dr. W.), Chinese Crab Naturalised in Europe. 

596 ^ 

Wood (A. R.), and M. N. Leathwood, Glasses Transparent 
to Ultra-violet Radiation, 441 
Wood (Dr. F. C.), New Collulose Methylene Ether, 702 
Wood (Prof. T, B.), Minerals and Animal Nutrition, 437 ; 
[obituary article], 800, 813 

Wood go r (J. H.), Biological Principles: a Critical Study, 909 
Wooding (W. P.)* Miocene Moll use a from Jamaica, 706 
Woodruff (Prof.), and Mr. Gregory, Experimental Work 
with ‘ Bile-Calmette-Gu6rin 768 
Woods (J. G.), Floristica and Ecology of tho Malice. 897 
Woodward (M.), How to Enjoy the Starry Sky, 407 
Woollard (Prof. H. H.), appointed professor of anatomy 
at St. Bartholomew’s Hospital Medical College, 104 
Woollard (Dr. H.), and J. B. Ololand, Anthropology and 
Blood-groups, 889 

Woolley (C. L.), Tho Excavations at Ur and tho Hebrew 
Records, 223 

Wright and Ward, Soils and Fruit of Wisbech, 739 
Wrong (Prof. G. M.), presented with the Tyrrell modal of 
the Royal Society of Canada, 110 
Wurmsor (Dr. It,), The Energetic Efficiency of Photo- 
synthesis, 912 

Wymore (Miss l. J.), Magnetic Storms and Radio Signals, 
109 

Wynno-Edwards (V. C.), Courtship Displays of Birds, 302 


Yaichurft, Japanese Bryozoa, 901 
Yamasaki (Prof. N.), [death], 455 ; [obituary], 994 
Yoo (Prof. J. H.), Photometric Chemical Analysis (Color¬ 
imetry and Nephelometrv). With contributions to 
vol. 2 by Dr. H. Kleinraann, Vol. 2 : Nephelometry, 790 
Yokoyama (Prof. M.), Noogono Shells from Japan, 319 
Yongo (Dr. C. M.), Final Report on the Great Barrier Reef 
Expedition, 094 

Yule (G. U.), elected president of tho Cambridge Philo- 
sophical Society, 772 


Zamanoucln (T.), Behaviour of Caudina % 738 
v. Zeerleder (A.), and P. Bourgeois, Effect of Temperatures 
attained in Overhead Electric Transmission Cables, 460 
Zessowitsch (W.), The Long Period Variations of UZ Persei, 
93 

Ziemecki (S. L.) ( and K. Narkiewicz-Jodko, Raman Effect, 
890 

Znamonsku (I, E.), Changes occurring in the Cytological 
Structure, etc., of the Cells of Mniurn cuspidatum 
under the influence of Dehydration, 280 
Zsigmondy (Prof. R.), [death], 520 ; [obituary article], 845 
Zwioky (F.), The Imperfections of Crystals, 216 
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Abbey -Cwmliir, Radnorshire, The Geology of the lSistriot 
around, R. O. Roberta, 160 

Aberdeen University, award of doctorates, 164 ; bequest 
to Mariachal College by Dr. H. Cook, 673 
A bra (~ Syndo&mya) alba, Donax vittatus, Severe Environ* 
mental Mortality among, and other Organisms off 
the Lancashire Coast, Prof. J. H. Orton, 911 
Abraxas grossulariata, Spermatogenesis of, Kfleet of X- 
radiation on the. Prof. J. B. Gatenby, R. N. Mukerji, 
and Sylvia Wigoder, 780 
■ Absolute \ The, and ‘ Relative \ W. W. L., 126 
Acclimatisation, Prof. R. de C. Ward, 770 
Acetaldehyde, The Oxidation of, by Oxygon, 15. J, Bowen 
and E. L. Tietz, 614 

Acotate, Basie, and Basic Sulphate of Gallium and Galliutb 
Oxalate, A. Tchakirian, 431 

Acetone in the Gaseous State, The Thermal Decomposi¬ 
tion of, F. O. Rice and R. E. Vollrath, 898 
Acetylene : Combustion of, Prof. W. A. Bone, 839 ; The 
Homogeneous Oxidation of, G. B. Kistiakowsky and 
Dr. 8. Lenher, 761 ; The Ozonation of, E. Brinor and 
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Problems of Geochemistry. 

I N his recent lecture at the Royal Institution, 
parts of which are reproduced in this issue 
of Nature, Prof. V. M. Goldschmidt presented a 
brilliant summary of the broader problems of geo¬ 
chemistry and of some of the conclusions that have 
been reached in the effort- to solve those problems. 
His view of the concentric architecture of the earth, 
and in particular of the ‘ eclogite * and ‘ sulphide- 
oxide ’ shells, is one that has received much more 
attention on the Continent than in the English- 
speaking countries. In Britain and America the 
substratum between the crust and the core is more 
generally supposed to be of the composition of 
peridotite. More important, however, than a 
reminder of such differences of opinion, is Prof. 
Goldschmidt's summary of the principles which 
enable geochemistry to enter into partnership with 
geophysics in the difficult investigation of our 
planet’s hidden depths. The laws that govern 
the vertical distribution of the chemical elements, 
their partition between the different shells of the 
earth, are gradually being recognised, and their 
integrated effects can be tested by an appeal to 
the zones that are accessible to observation. 
Conversely, the composition of these zones affords 
a valuable series of clues as to the nature of the 
deeper layers. In particular, the abundance of 
iron among the predominating lithophile elements 
of the crustal rooks gives a clear indication that 
iron must be the chief constituent of the core. 
Confirmatory evidence is forthcoming from the 
samples of other cosmic bodies which, as meteorites, 
are captured by the earth. * .They, too, have their 
nickel-iron phases and their silicate phases, in 
close analogy with the composition assigned on 












2 


NATURE 


[July 8, 1929 


technological grounds to the principal parts of the 
earth* 

The analogy is, unfortunately, not a safe one 
to follow too far, since many meteorites bear 
distinct Bigne of having had a volcanic origin, and 
none that baa yet been discovered represents the 
mineral assemblage of the high-pressure or ‘eclogite’ 
facies of silicate rocks. Nevertheless, meteorites 
provide precious data bearing on the natural 
association of elements, and these, together with 
spectroscopic evidence of the composition of stellar 
atmospheres, are found to be closely in accordance 
with the associations characteristic of our own 
terrestrial materials. 

Less speculative, but of absorbing interest and 
economic importance, is Prof. Goldschmidt's dis¬ 
cussion of the concentration of the rarer elements 
in the residual liquors of magmas. Corresponding 
with his deduction that two very different types 
of elements would be expected to remain in the 
final liquors, we find in pegmatites minerals of 
elements with very small atomic sizes (for example, 
lithium, boron, and fluorine) associated with others 
containing the large-size elements (for example, 
zirconium, thorium, uranium, niobium, and tan¬ 
talum). It has frequently been asserted that the 
heavy radioactive elements might be expected to 
be concentrated in the deeper and heavier levels 
of the earth’s interior. The geochemistry of both 
igneous rocks and meteorites affords no support 
to this superficial view, but indicates, on the 
contrary, that those markedly lithophile elements, 
ultimately sorted out in virtue of their atomic 
sizes, should be steadily concentrated in the upper¬ 
most levels of the earth’s crust, the effect being 
cumulative with each successive igneous cycle. 

Geochemistry has before it a broad and attractive 
field to cultivate. Not only the vertical distribution 
of elements, but also their horizontal distribution 
needs to be correlated with geological structure 
and geological history, and finally there remains 
for much further study the geochemistry of the 
secondary geological processes such as weathering, 
sedimentation, and metamorphism. Prof. Gold¬ 
schmidt, more than any other single investigator, 
has developed the principles and methods most 
likely to yield a rich harvest. They deserve 
particular attention in Great Britain, where geo¬ 
chemistry has been somewhat neglected, for, as his 
stimulating lecture clearly reveals, their application 
to problems of petrogenesis and ore-deposition, as 
well as to the material aspects of geological processes 
in general, is already achieving a series of encourag¬ 
ing results. 
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Low-Temperature Carbonisation. 

The Technology of Low Temperature Carbonization . 

By Frank M. Gentry. Pp. xvii + 399. (London : 

Baillifere, Tindall and Cox, 1928.) 34s. net. 
HEN coal is burned in open grates, and, 
indeed, in many industrial furnaces, a 
large proportion of the volatile contents of the 
coal escapes into the atmosphere unburnt, or but 
partially burnt, in the form of oily vapours and 
particles of soot. The resulting pollution of the 
atmosphere, particularly in large residential centres, 
is a serious civic problem, resulting in much deface¬ 
ment of buildings and impoverishment of health. 

With, possibly, one or two exceptions, our smoke 
abatement laws are framed to restrict the discharge 
of smoke from industrial stacks as distinct from 
domestic chimneys. In most large cities, however, 
the smoke nuisance arises mainly because bituminous 
coal is burned in domestic grates. 

The discharge of smoke from industrial stacks is 
much less to-day than it was twenty years ago, 
because the scientific investigation of combustion 
processes has led to a great improvement in the 
design and operation of furnaces. With few ex¬ 
ceptions, the discharge of smoke from a factory 
stack is unpardonable and indicates a lack of 
scientific control in the furnace room. 

The increasing use of gas and electricity, and the 
correspondingly diminished amount of bituminous 
coal that is burnt in domestic fireplaces, is reflected 
in lower concentrations of smoke in the atmosphere 
above large cities. There still remains, however, 
much room for, and indeed much need of, im¬ 
provement, and this improvement can be brought 
about mainly by preventing the discharge of smoke 
from domestic chimneys. To some extent this 
will be accomplished automatically by the further 
development of gas and electric heating. It iB 
unlikely, however, that coal as a domestic fuel 
will be completely displaced by these alternatives 
for many years to come. 

It is possible to prevent this smoke formation 
by removing the volatile constituents from the 
coal before it is burnt in the grate. This is already 
done in the gasworks, but the resulting coke is 
difficult to ignite and cannot readily be burnt on 
domestic grates. If the volatile constituents could 
be removed from the ooal and a residue be obtained 
which would bum freely and give out plenty of 
heat, and which could be obtained at a price 
comparable with that of coal and, at the same time, 
yield a profit on the undertaking, the use of this 
residual material would, conceivably, become 
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general and the discharge of smoke from domestic 
chimneys would become a thing of the past. 

This is one motive for the investigation of the 
low-temperature carbonisation of coal. There is 
another: To the chemical engineer, coal is some¬ 
thing more than a fuel; it is a complex raw 
material, from which, by suitable means and with 
the appropriate plant, many valuable liquid and 
gaseous products can be obtained, leaving a solid 
residue which is still a valuable combustible. These 
products may be used in various ways—f or example, 
as fuel for internal combustion engines, as lubri¬ 
cants, as fertilisers, or as starting materials for the 
manufacture of a wide range of organic compounds. 

To separate a volatile fuel oil from coal and bum 
it in an internal combustion engine is to use it 
more conveniently and more efficiently, so that 
its form value is increased. To use a separated 
constituent as a raw material in chemical industry 
is better than burning it, however efficiently, along 
with the parent coal. 

The problem before the chemical engineer, there¬ 
fore, is the development of a prooess by which the 
full potential chemical value of the coal can be 
realised most completely, not simply by burning 
the coal with the highest efficiency under a boiler, 
or even in powdered form in an internal combustion 
engine, if that were possible, but by obtaining its 
various components in the forms in which they 
will possess the highest industrial value. The 
immediate problem of low-temperature carbonisa¬ 
tion is the design of a retort in which the preliminary 
separation can be carried out efficiently and 
economically. 

To some extent this ideal has been realised in the 
by-product recovery coke oven and the gas retort; 
owing to the high temperature at which these 
processes operate, however, a large proportion of 
the volatile constituents of the coal is converted 
into gas. By carrying out the destructive distillation 
of the coal at lower temperatures, it is possible to 
obtain a smaller proportion of gas and a corre¬ 
spondingly greater quantity of oils, The solid 
carbonaceous residue, unlike the products of the 
coke oven and the gas retort, is very reactive, 
ignites readily, and burns on a domestic grate freely 
and without smoke. Its superior reactivity may 
make it suitable for special purposes and ultimately 
enhance its market value. Low-temperature, or 
* primary V tor differs both chemically and physic¬ 
ally from the high - temperature tar from gas 
retorts or coke ovens. A special technique has yet 
to be worked out for its subsequent treatment and 
cvatuat&m* > 
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Most of the earlier work on low-temperature 
oarbonisation was carried out in Great Britain 
and in Germany ; a considerable amount of work 
has also been done in America. Some hundreds of 
processes have been worked out in the laboratory; 
many of these have been worked on a semi-technical 
or technical scale, and a few of them are now being 
operated tentatively as large industrial units. 

It is difficult, at present, to estimate the economic 
possibilities of low-temperature carbonisation. An 
immense amount of work has been done upon the 
design of a suitable retort, particularly in relation 
to the materials of construction, the movement of 
the charge through the retort, and the economical 
utilisation of the heating medium. Economic 
sucoess will also depend upon the market value of 
the products. This value cannot yet be fully 
realised, for the subsequent separation and utilisa¬ 
tion of the somewhat peculiar products still remain 
to be worked out. It would seem that ultimate 
success depends upon reducing the cost of carbonisa¬ 
tion below a few shillings per ton, discovering new 
uses for primary tar and gases so as to make them 
more valuable than the present by-product tar and 
gas from high-temperature processes, or finding a 
use for the solid residue which will enable it to 
bring in a revenue equivalent to the original value 
of the coal. It is possible that, when satisfactory 
processes are developed, they may be enoouraged 
by a Government subsidy in the interests of public 
health and civic well-being. 

Mr. Gentry has done a great service to all who 
are interested in the more effective utilisation of 
coal by writing a most excellent and comprehensive 
critical account of the work that has already been 
done in this field. He has produced a book of 
nearly four hundred pages which is paoked with 
trustworthy information and sound criticism. After 
a preliminary chapter dealing with the fundamental 
principles involved in the heating and destructive 
distillation of coal, separate chapters are devoted 
to the production and properties of the various 
products of low-temperature carbonisation: gas, 
tar, coke, and nitrogenous and other by-products. 
In each chapter, the various factors which affect 
the yield and character of the particular product, 
such as the character of the coal, the rate of heating, 
the character of the gaseous atmosphere and the 
secondary decomposition of primary products, are 
clearly discussed. Some fifty pages are then devoted 
to a detailed description of a number of typical 
plants and processes, the chacfwsteristic features 
©f each being well described. After a valuable 
chapter dealing with the design and operation of 
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different retorts, the behaviour of various con¬ 
struction materials under low-temperature carboni¬ 
sation conditions and the transfer of heat through 
these materials, the book closes with a thoughtful 
and stimulating chapter in which the economics of 
low-temperature carbonisation are carefully con¬ 
sidered. Such important matters as the yields of 
the different products and the resulting revenue, 
capital and operating costs, actual and potential 
markets for the different products, and the influence 
of plant location and fuel supplies, arc discussed 
fully. 

This is the best up-to-date account of the sub¬ 
ject that is known to the reviewer. The immense 
amount of information is handled in a masterly 
manner; it has been well chosen; it is arranged 
logically and clearly ; the conclusions are well found 
and clearly presented. The book Ls well illustrated. 
Its value is enhanced by more than four hundred 
references to original papers. 

The book can be commended confidently to all 
who need a clear and authoritative account, from 
the theoretical or practical aspect, of the low- 
temperature carbonisation of coal. W. E. G. 


Mathematical Notation through the 
Centuries. 

A History of Mathematical Notations. By Prof. 
Florian Cajori. Vol, 1 : Notations in Ele¬ 
mentary Mathematics. Pp. xvi+451. (Chicago 
and London : The Open Court Publishing Co., 
1928.) 25s. net. 

HE work before us constitutes an important 
contribution to the history of mathematics. 
The development of mathematical notation is a 
fascinating subject in itself; but, the literature 
being so vast and scattered, it is difficult, without 
such a guide as is here presented, to study it 
effectively; in fact, apart from such a vade- 
mecum, it would be necessary to spend years 
(almost) in studying the original documents in the 
great libraries. Now, however, thanks to the labours 
of Prof. Cajori, which must have been colossal, we 
are given a conspectus of the whole subject so far 
as elementary mathematics are concerned. 

The work was originally intended to be brought 
out in one volume, but the author, on second 
thoughts, decided (wisely, as we think) to divide 
it into two volumes, and to confine the first of the 
two to the history of symbols in elementary 
mathematics, “ since such a volume would appeal 
to a wider constituency of readers than would be 
the case with the part on symbols in higher mathe- 
No. 3114, Vol. 124] 


matics As it is, the volume before us is as large 
as can be conveniently handled. It contains, 
however, everything whioh a student of the subject 
is likely to require. Besides many hundreds of 
references to the literature, it gives extracts from 
all the known books, from the invention of printing 
onwards, which are significant from the point of 
view of notation, more than a hundred facsimiles 
of printed pages, and reproductions of similar 
matter from MSS. showing still earlier stages in the 
development of various signs. 

After a page of introduction, Part II. deals 
with numeral systems and symbols (Babylonian, 
Egyptian, Phoenician and Syrian, Hebrew, Cretan, 
Greek, early Arabian, Roman, Peruvian, A.ztec, 
Maya, Japanese, Chinese, and finally the Hindu- 
Arabie numerals). Part III. is devoted to the 
symbols used in arithmetic and elementary algebra, 
and Part IV. to those belonging to elementary 
geometry. Part III. is in two sections. The 
first (A) describes the symbols, in chronological 
order as it were, under individual authors, Greek, 
Hindu, Arabic, Byzantine, and finally medieval 
and modern, the latter arranged according to 
periods and countries. This section contains the 
facsimiles of passages from MSS. and of printed 
pages from the earliest printed arithmetic (the 
Treviso Arithmetic, 1478) onwards. Among them 
are specimens from MSS. of Nicole Oresme (14th c.), 
Regiomontanus and Nicolas Chuquet (15th c.), and 
printed pages of works by Paciuoli, Cardano, 
Tartaglia, Bombelli, Widman, Schreiber (Gram- 
mateus), Christoff Rudolff, Stifel, Stevin and 
Girard, Nufiez, Recorde, Leonard and Thomas 
Digges, Peletier, Vieta, Harriot, H^rigone, Descartes, 
Barrow, Rahn, Wallis. There is also an elaborate 
account of the symbols (some 150 in number) used 
by William Oughtred, whose influence in this 
regard was second to none ; after him the important 
names are those of Barrow, Wallis, and Leibniz. 

In reading Section A of Part III. the reader is 
in danger of not seeing the wood for the trees, so 
bewildering is the variety of the symbols used by 
the several authors ; but here Seotion B comes 
to our assistance. In this, Prof. Cajori gives what 
he calls a “Topical Survey of the Use of Notations”. 
The object of the history is, as he says, to give not 
only the first appearance of a symbol and its origin 
(where possible), but also to indicate the competi¬ 
tion encountered and the spread of the symbols 
among writers in different countries, the rise of 
certain symbols, their day of popularity, their 
eventual decline, and so on. It is this special 
survey in Section B which is perhaps the most 
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valuable portion of the work, for in it the author 
presents *• a mirror of past and present conditions 
in mathem&tios ”, in the belief that “ the successes 
and failures of the past will contribute to a more 
speedy solution of the notation problems of the 
present time 

Among interesting details in the volume we may 
note the following. It is curious to find that the 
signification of numbers by knots in strings appears 
in Peru under the IncaB and also in the earliest 
Chinese system, that the Maya of Central America 
had a numeral system which was vigesimal except 
in the second step, where 18 took the place of 20, 
and that the Maya system exhibited the principle 
of ‘ place value ’ and the use of a symbol for zero 
about the beginning of the Christian era, and 
therefore centuries before the Hindus began to 
use their symbol for zero. 

It appears that the + and - signs used in print 
for the first time by Widman (1489) are found in 
MSS. of 1481 and I486, now at Dresden, which 
were stydied and annotated by Widman. The 
sign — for equality, which we owe to Robert 
Reoorde (** The Whetstone of Witte ”, 1567), 
seems to have been used independently about the 
same time (between, say, 1551 and 1568) by a 
mathematician at Bologna. The signs > and < 
for ‘ greater than ’ and 1 less than ’ are due to 
Harriot (1631) ; they ousted less convenient signs 
used by Oughtred about the same time. A 
curiosity is H4rigone’s use of ‘ 2|2 ’ for * equal *, 

' 3[2 5 for 1 greater than and ‘ 2(3 ’ for 1 less than * 
(1634, 1644). Descartes used for ‘ equal * a sign 
like our sign for * varies as but turned the other 
way ; the sign for ‘ varies as 1 was introduced by 
W. Emerson (“ Doctrine of Fluxions ”, 3rd ed., 
1768), The sign x for multiplication was first 
used by Oughtred ; the substitution for it of a 
simple dot is due to Leibniz (about 1698). -f- for 

division was introduced by the Swiss, Johann 
Heinrich Rahn (“ Teuteche Algebra ”, 1659); it 
had previously been used in the sense of 1 minus ’ 
(Adam Riese, 1525), and, very oddly, persisted in 
that sense in German and Scandinavian countries 
until the nineteenth and even the twentieth oentury. 

Oughtred first represented proportion by 
A . B :: C . D (1631); but so early as 1651 Vincent 
Wing wrote A : B :: C : D ; Leibniz substituted 
A : B«C : D in 1693, The struggle between these 
notations is well described (pp, 286-297), as also 
the contest between the German + and - and the 
Italian and French p and m for plus and minus 
(pp. 135-6) ; the latter lasted for about 130 years. 
The competition between signs for radicals was 
Nq, 8114, Vox* 124] 


more bewildering ; “ altogether there were at the 
oloee of the sixteenth oentury twenty-five or more 
varieties of symbols with which the student had 
to be familiar if he desired to survey the publica¬ 
tions of his time The sign for * therefore * 
appears for the first time in Rahn’s “ Tputsche 
Algebra ” (1059), with v as a variant. This book 
was translated into English 'by Thomas Brancker 
and published in 1668 with additions by John 
Pell, the sign .*. for ‘ therefore ’ being thenceforth 
adopted, with a tendency to use both /. and v, 
until the latter sign came to be appropriated for 
1 because \ The sign oo for infinity was first used 
by Wallis (1055). 

In the region of elementary geometry there have 
always been sharp divisions of opinion on the ad¬ 
visability of using symbols and the proper limits to 
their use. Barrow and Wallis, for example, were 
enthusiastic for symbols. Wallis used so many in 
his ‘ De sectionibus conicis 1 that Thomas Hobbes 
protested : “ And for your conic sections, it is so 
covered over with the scab of symbols that I had 
not the patience to examine whether it be well 
or ill demonstrated.” . . . “ Symbols are poor, 
unhandsome, though necessary scaffolds of demon¬ 
stration . . . though they shorten the writing, 
yet they do not make the reader understand it 
sooner than if it were written in words. For the 
conception of lines and figures . . . must proceed 
from words either spoken or thought upon. So 
that there is a double labour of the mind, one to 
reduce your symbols to words, which are also 
symbols, another to attend to the ideas which they 
signify.” The reaction, so far as geometry is 
concerned, came with Keill’s and Simson’s 
editions of Euclid (1713 and 1756). Keill, 
referring to Barrow’s Euclid, wrote : ” Barrow’s 
demonstrations are so very short and are involved 
in so many notes and symbols that they are rendered 
obscure and difficult to one not versed in geometry. 
There, many propositions which appear conspicuous 
in reading Euclid himself, are made knotty, and 
scarcely intelligible to learners, by his Algebraical 
way of demonstration.” The influence of Simson 
lasted until the time of Todhunter’s edition. 

It is a pity that, in a few cases, Prof. Cajori does 
not seem to have used the latest editions of the 
texts. Thus the form of the quotations from Dio- 
phantus and Heron on pp. 20, 27 would have been 
slightly different if they had been taken from Tan¬ 
nery’s and Heiberg’s editions rather than those of 
Bachet and Hultsch, The reference to Diophantus’ 
Arithmetioa, vol. 4, p. 17 ” should be to Prop. 10 
of Book 4 of that work. T. L. H. 
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Plants of the Balkans. 

The Plant-Life of the Balkan Peninsula ; a Pkytd- 
geographical Study. By Dr. W. B. Turrill. 
(Oxford Memoirs on Plant Geography.) Pp. 
xxiii + 490 +10 plates. (Oxford : At the Claren¬ 
don Press ; London : Oxford University Press, 
1929.) 30*. net. 

HE valuable series of memoirs on plant- 
geography edited by Profs. Engler and Drude 
under the title “ Die Vegetation der Erde ” is 
familiar to every well-equipped botanist. But, as 
Prof. A. G. Tansley remarks in his editorial preface 
to the present volume, it is scarcely creditable to the 
Empire which possess in its dominions, colonies, and 
dependencies more varied vegetation than any 
other political entity, that Dr. Leonard Cockayne 
found himself obliged to publish his work on New 
Zealand in the German series. It is hoped that 
Dr. Turriirs memoir on the plant-life of the Balkan 
Peninsula may inaugurate a channel of publication 
to be known as the Oxford Memoirs on Plant Geo¬ 
graphy, and that the enterprise will be adequately 
supported. 

Dr. Turriirs special interest in the Peninsula 
began with his service with the British Salonica 
Forces during the War, since when ho has paid three 
visits to the area. His position as assistant in the 
Kew Herbarium'has given ample opportunity for 
the detailed taxonomic work. The result is an 
authoritative combination of a taxonomic and eco¬ 
logical study of the area, embodying a vast amount 
of information conveyed in a more or less readable 
form. 

The penalty of specialisation is brought home to 
the reader when perusing a volume such as this. 
The presentation of the plant-life of an area, so full 
of botanical interest as is the Balkan Peninsula, 
should appeal to every true botanist, and we would 
suggest to the editor that a glossary of the less 
common technical terms would smooth the way for 
the reader of those future memoirs which will, we 
trust, follow Dr. Turriirs. 

The Balkan Peninsula is an irregularly triangular 
mountainous land-mass projecting from its base in 
Central Europe into the Mediterranean basin, and 
representing two main climatic areas, the Central 
European and the Mediterranean. Crete and the 
other islands to the south and east are also included 
in the survey. In the earlier chapters, Dr. Turrill 
describes in detail the physical features of the score 
or so of districts into which he subdivides the area, 
^the geology and soil-characteristics, and the climate. 
Successive chapters are given to duration and life* 
DJo. 3114, Vofc. 124] 
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forms of the species, flowering periods, habitat 
classification, altitudinal zonation, plant-communi¬ 
ties, plant-suocession, influence of man, cultivated 
crops, a summary of floristic and phytogeographio&l 
data for the families of flowering plants represented, 
plant-dispersal, floristic and vegetational distri¬ 
bution within and outside the Peninsula, and 
endemic and relict species and the age and area ' 
hypothesis, and Anally there is a brief chapter of 
general conclusions. 

The flora of the Peninsula is richer than that of 
any other area of equal size in Europe, not only in 
number of species but also of endemics, and amongst 
the latter are many relicts of the Tertiary flora. 
Two main types of flora and of vegetation are 
recognised: the Mediterranean, characterised by 
species adapted to surviving a summer drought; 
and the Central European, composed of species 
having a winter resting phase. The author lays 
great stress on the modifying influence of man, who, 
especially by forest destruction, has induced enor¬ 
mous changes in the flora and vegetation. Brush¬ 
woods, heaths, stony grassland, and rock-communi¬ 
ties occupy rauoh ground which should, under the 
existing climatic conditions, be covered with high 
forest. Hence species suited to such habitats have 
been able to extend their distributional areas, and 
much hybridisation has resulted from their resulting 
contact with other species. Turrill emphasises the 
importance of a study of the least disturbed parte 
of the Peninsula, such as the Rodope massif and 
the Strandja Planina, before the natural vegeta¬ 
tion is further destroyed or modified by man's 
exploitation. 

The absence of a continuous impassable barrier 
separating Central Europe from the Balkan Penin¬ 
sula has made the latter the most important * area 
of refuge \ as evidenced by the number of relict 
species and types, dating from Tertiary times. 
Owing to the comparatively small influence of the 
Ice Age on its flora, the botanical history of the 
Peninsula has been more static than that of northern 
Europe, and Dr. Turrill indicates its importance 
as a centre of species-making and dispersal, espe¬ 
cially with regard to the ancient land-mass, the 
old core of the Peninsula, oentred in the Rodope 
massif. 

The illustrations include a folding map and a lew 
photographic reproductions of the vegetation. The 
book is very clearly printed, but the distribution 
of the margins on the pages suggests that the text 
has slipped bodily towards the top and the effect is 
not pleasing. 

. A. B» R* ' ,■ 
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Our Bookshelf 

The Concise Oxford Dictionary of Current English. 
Adapted by H. W, Fowler and F. G. Fowler from 
The Oxford Dictionary, , New edition, revised 
by H. W. Fowler. Pp, xv + 1444. (Oxford: 
Clarendon Press; London: Oxford University 
Press, 1929.) Is. 0d. net. 

This is so far the best of the smaller and cheaper 
English dictionaries that comparison seems almost 
ludicrous. We have a book of nearly 1600 pages, 
well printed and stoutly bound, for seven and Six¬ 
pence. Simply as a book, it must be the cheapest 
thing now on the market. But the contents de¬ 
serve a close examination, and increase at every 
step our admiration. 

The book is based on the great " Oxford Diction¬ 
ary ” which alone made it possible. The first edition, 
which was published in 1611, was compiled when 
the great book had only reached the letter R. 
At that time the Fowlers, who are responsible 
for this smaller work, drew for the later letters 
on Skeat, the “ Century ”, and other standard books 
then extant. The completion of the O.E.D. has 
now enabled Mr. H. W. Fowler, who is alone 
responsible for this new edition, to revise in 
the light of the latest authority. He has pro¬ 
duced a dictionary whioh will probably become 
the handy daily book of reference for everyone 
who writes, and is quite sufficient for ordinary 
educational purposes. It contains more than 
forty thousand words, and abundant phrases 
illustrating their use. These are not quotations 
from named sources ; for that one has to refer to 
the original work. But they are specially chosen 
to exhibit the language as a living thing. They 
are, in fact, rather colloquial and current than 
literary, and this is why the book will have its great 
vogue and serve to build up as well as restrain the 
growth of English in the rising generation. It will 
be used side by side with the same author’s “Modem 
English Usage *\ 

Testing the dictionary here and there on 
scientific words, we find that it contains more 
than any other of like size and scope, but that 
preference is given to words deriving from the 
older established sciences, especially mathematics, 
over newer words arising, say, from biology. 
Quite a sound and useful definition is given of 
’ f integral", 1 differential ’, 4 potential \ but nothing 
of * dominant", 4 recessive \ etc., in the Mendelian 
sense. This is mentioned not so much as a fault 
as to indicate the sort of line that has been taken. 
The book is a marvel of cheapness, compression, 
and good judgment on the lines indicated by its 
source and its purpose. F. S. M. 

Elementary Laboratory Experiments in Organic 
Chemmty. By Prof. Roger Adams and Prof. 
John R* Johnson. Pp. xi + 304. (New York: 
TheMacmillan Co., 1928.) 8*. 

Tan authors describe this book as a “ laboratory 
manual designed for first semester students in 
organic chemistry It offers a carefully planned 
series^ permitting of com¬ 


binations to suit various circumstances. Examples 
of operations illustrating the general principles of 
purification, etc,, are followed by some forty 
representative preparations. Many of the latter 
are naturally 1 hardy annuals’, but we notice the 
introduction of n-butyl aloohol in an instructive 
sequence of operations leading up to n-valerjp acid. 
Noteworthy also is the 1 subjective ’ synthesis by 
the student, in vivo , of hippuric acid. 

The experimental details and precautions are 
exactly stated throughout and are quite up-to- 
date : thus, acetaldehyde is prepared by de- 
polymerising paraldehyde, and valuable hints—too 
often omitted—are given in the accounts of*eoet- 
amide and acetanilide. The authors suggest that 
the inclusion of such details as the amounts of 
washing and drying agents to be used may arouse 
criticism ; but probably most experienced teachers 
will agree that it is almost impossible to be too 

E reciae in initiating students into a correct 
Moratory routine in this subject. The emphasis 
laid in the foreword upon accuracy and neatness is 
also very necessary. A useful appendix contains 
tables of densities, etc., and also summaries of the 
materials and time required for each experiment. 
It should be mentioned that the work does not 
comprise the identification of organic substances. 

The book is economically but adequately illus¬ 
trated, and it is well printed on a good paper 
which should withstand ordinary laboratory wear, 
The leaves are perforated and printed on one side 
only, so that the experimental sheets may be 
detached as required; incidentally, the blank 
pages are reckoned in the pagination. The Volume 
can be confidently recommended, as an excellent 
medium for effecting the introduction of students 
to the practice of organic chemistry. J. R. 

Section de Qfatesie de V Union 04od4sigue et G£o- 
physique, Internationale. Publication special© No. 
2 : Tables de VEUipsoide de Reference international 
adopts par VAssembUe ginlrale de Madrid le 7 
octobre 1924 dans le systhne de la Division 
sexagdsimale de la Circumference. Caloul6es sous 
la direction du General G. Perrier par E. Haase. 
Pp. 20 + 91. (Paris : Union GWod^sique et G4o- 
pnysique international©, 1928.) 

The Section of Geodesy of the International Union 
of Geodesy and Geophysios decided at its 1924 
meeting, in Madrid, to adopt an international 
ellipsoid of reference for geodetic measurements, 
and chose Hayford’s ellipsoid, with the ellipticity 
1/297-0 and major semi-axis 6378-388 km. as its 
primary elements. The secretariat was charged to 
publish tables of reference for this ellipsoid both for 
the sexagesimal and centesimal measures of angle: 
the present volume fulfils the first of these tasks. 
The tables, printed from typewritten sheets, are 
legible, well arranged, and well bound, as befits a 
work of reference. They give, to tefi decimal places, 
for each^minute of latitude, the logarithms of N, p 
and VNp t where N is the principal normal or 
radius of curvature of a meridian section, and p is 
*the other principal radius of curvature; also, to 
six decimals, the logarithm of the factor of spherical 
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excess, the length of 1' arcs of parallels to 0*01 mm., 
and, to 1 mm., the lengths of meridian arcs from 
the equator to each minute of latitude. 

Physik : ein Lehrbuch fiir Studierende an den Uni - 
versitaten und technischen Hochschulen. Von 
Prof. Wilhelm H. Westphal. Pp. xvi+536. 
(Berlin : Julius Springer, 1928.) 18 gold marks. 

Prof. Wkstphai/s book is intended to be an ele¬ 
mentary outline of physics, based upon our modern 
views of the structure of matter, and it is obviously 
based upon considerable teaching experience. It 
deals mainly with what we should term rather 
advanced intermediate physics, and the author 
introduces sections on entropy, the Nemst heat 
theorem, the electron theory of conduction, the 
ratio of the electrical units, thermomagnetic 
phenomena, the Zeeman effect and black body 
radiation, which are not usually found in English 
intermediate text-books of physics. The chapters 
on the quantum theory and the theory of matter 
and on the theory of relativity would certainly not 
be found in English intermediate text-books. These 
chapters are, of course, designed for beginners, and 
the former chapter even includes sections on wave 
mechanics and on the recent work of Sommorfeld 
on the electron theory of metals. The book is 
exceedingly well written and well illustrated. It is 
a book which a teacher may well recommend to an 
advanced intermediate student who wishes to study 
German. 

The Science of Flight: Aeroplane#, Seaplanes and 
Aero Engines. By Capt. P. H. Sumner. Pp. 
xv + 292. (London: Crosby Lockwood and 
Son, 1928.) 25#. net. 

Two years ago, Capt. Sumner published the first 
of his two volumes on “ The Science of Flight and 
its Practical Application ”, in which he confined 
his attention to the development of airships and 
kite balloons, the scientific principles involved, and 
the construction and equipment of such machines. 
This second volume completes the review of the 
subject, and though his descriptions refer almost 
entirely to work done in Great Britain, there is a 
short historical chapter dealing with the early work 
of Lilientkal, Langley, Orville and Wilbur Wright, 
and other pioneers, and also with some of the 
memorable nights of recent years. 

One chapter is devoted to the principles of 
aerodynamics, another to the airscrew, another to 
the general construction of aircraft, and a fourth 
to aeronautical instruments. A chapter on petrol 
engines in general is followed by descriptions and 
articulars of such famous engines as the Bristol 
upiter, the series of Armstrong Siddeley engines, 
the Napier Lion engine, the Rolls Royce and other 
engines, and the dimensions and performances of 
many well-known machines are included. 

The People of the Twilight, By Diamond Jenness. 
Pp. x +247 +16 plates. (New York : The Mac¬ 
millan Co., 1928.) 12#. 6d. net. 

Mb. Jennbss, as a member of the Canadian Arctic 
Expedition of 1913-18, spent two years with the 
Eskimo around Coronation Gulf. His headquarters 
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were Bernard Harbour, and he made long visits to 
the little-known trade station in the south-west of 
Victoria Island. In these visits he cut himself off 
from the habits of the white man and lived the life of 
the Eskimo. The result is one of the most intimate 
studies of Eskimo habits and ways of life that has 
yet been published. He writes well, with sympathy 
for his friends and a real understanding of their 
problems. Although the book is meant for popular 
reading, it is one of the most valuable works on 
Eskimo life that has yet appeared. It adds much 
also to our knowledge of the natural history of the 
Canadian Arctic. 

Einleitung in die Mengenlehre. Von Prof. Dr. Adolf 
Fraenkel. (Die Grundlehren der mathematischen 
Wissenschaften in Einzeldarstellungen mit be- 
sonderer Beriicksichtigung der Anwendungsge- 
biete, herausgegeben von R. Courant, Band 9.) 
Dritte umgearbeitete und stark erweiterte Auf- 
lage. Pp. xiv+424. (Berlin: Julius Springer, 
1928.) 22*60 gold marks. 

The theory of aggregates is a very difficult subject, 
on the border line between mathematics and 
philosophy, and many questions of the first im¬ 
portance are still unsettled. Indeed, it may be said 
that the subjoct is more unsettled now than when 
Prof. Fraenkel first pxiblished his book (1919). In 
this, the third edition, revised and considerably 
enlarged, he has endeavoured to give an impartial 
account of different views, including those of 
Russell and Whitehead, which until recently have 
been too little known in Germany. Finally, the 
author sums up and gives his own personal views, 
but modestly mentions that these may have to be 
modified in the near future. Prof. Fraonkers book 
appears to be one of the clearest expositions avail¬ 
able of an extremely abstract branch of science. 

H. T. H. P. 

Feelings and Emotions : the Wittenberg Symposium, 
By Alfred Adler, F. Aveiing, Vladimir M. Bekh¬ 
terev, Madison Bentley, G. S. Brett, Karl Biihler, 
Walter B. Cannon, Harvey A. Carr, Ed. Clapa- 
rfede, Knight Dunlap, Robert H. Gault, D. 
Werner Gruehn, L. B. Hoisington, D. T. Howard, 
Erich Jaensch, Pierre Janet, Joseph Jastrow, 
Carl Jorgensen, David Katz, F. Kiesow, F. 
Krueger, Herbert S. Langfeld, William McDou- 

f all, Henri Pi4ron, W. B. Pillsbury, Morton 
‘rinoe, Carl E. Seashore, Charles E. Spearman, 
Wilhelm Stern, George M. Stratton, John S. 
Terry, Margaret F. Washburn, Albert P. Weiss, 
Robert S. Woodworth. Edited by Martin L. 
Reymert. (The International University Series 
in Psychology.) Pp. xvi + 453. (Worcester, 
Mass. : Clark University Press; London ; Ox¬ 
ford University Press, 1028.) 28#. net. 

This volume forms a handy means of reference to 
some of the more characteristic views of several dis¬ 
tinguished psychologists. The papers, thirty-four 
in number, were delivered during a period of four 
days in the October of 1927 on the occasion of the 
inauguration of the new Psychological Laboratory 
at Wittenberg College, Springfield, Ohio. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 


East African Archeeology. 

In view of the various references to the work of 
the East African Archaeological Expedition which 
have appeared from time to time in the News and 
Views columns of Nature during the past few 
months, and with special reference to Mr. E. J. 
Way land’s letter in the issue of April 20, p. 607, we 
would be grateful for the opportunity of briefly 
outlining our results and conclusions up-to-date. 

While definitely holding that there is a direct 
correlation between the glacial phases of Europe 
and the Pluvials of the equatorial belt, we consider 
that in view of the divergencies of scientific opinion 
concerning the number and sequence of European 
glaciations, a complete correlation is at present 
premature. 

Although preliminary work in the Nakuru- 
Elmenteita basin suggested that there had been five 
distinct wet periods (which we provisionally termed 
0th, 1st, 2nd, and 3rd Pluvials, with a Post-pluvial 
wot phase) more detailed investigation in this and 
other basins has led to the conclusion that there are 
only two Pluvials of the first magnitude. The first 
of these is our original ‘ 0th Pluvial * and seems to 
have antedated much of the faulting in this part 
of the Great Rift Valley. The deposits of this 
Pluvial belong to the series which Prof. J. W. Gregory 
includes in his Nyasan series (see “ The Rift Valley 
and Geology of East Africa ”, p. 171) which he datos 
—we think on insufficient evidence—as lower Miocene. 
The second major pluviation is subdivided by a dry 
period of only short duration and comprises our 
original 1st and 2nd Pluvials. At the close of this 
Pluvial there was a period of great aridity which was 
followed by a renewal of pluvial conditions for a 
short time. This is our original 3rd Pluvial. Another 
and still smaller wet period is recorded by a fresh rise 
in the lakes at a comparatively rocent date. 

In order to avoid the use of ordinals in referring 
to the Pluvial periods, we have proposed the following 
nomenclature for the Pluvial periods which we have 
so far recognised : 


Old Name. 

Ofch Pluvial. 

1st Pluvial. 

2nd Pluvial. 

3rd Pluvial. 

Post-pluvial wet period. 


New Name . 

Eburrian, 1st major Pluvial. 
Enderian \2nd major 
Oamblianj Pluvial. 
Makalian. 

Nakuran. 


While avoiding for the present a more complete 
glacial-pluvial correlation, we suggest that our second 
major Pluvial—the Endorio-Gamblian—can be cor¬ 
related with the Wvirm (or Riss and Wiirm) glacia¬ 
tions, or preferably with the 4 Newer Drift 1 of northern 
Europe. We agree with Mr. Wayland in regarding 
the Makalian as probably the equivalent of the Buhl 
stadium. Many implementiferous horizons have 
been established in the Pluvial deposits and we 
append a table setting out the relation of the various 
cultures to the changes of climate. In view of the 
great similarity of certain of our cultures to those of 
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Europe, we have ventured to employ the accepted 
European terminology while emphasising that by so 
doing we do not in any way suggest that the cultures 
in Kenya were necessarily con tempo raneous with 


Period. 

Culture. 

Nakuran 

i 

Contemporary j 

w 

(a) A culture which is 
comparable to the 
Wilton of South 
Africa. 

(ft) A culture which con¬ 
sists of a degenerate 

tool associaiec^with 
pottery, agriculture, 
and also beads of a 
type which suggost 
a contact with one 
of the early civilisa¬ 
tions. (Human type, 
v Nakuru man.) 

Makalian 

A specialised form of Aurig* 
nacian culture associated 
with pottery. (Human typo, 
Elmenteita man.) 

Gamblian : 

(2) CJoBing stages . 

Con¬ 

temporary 

(a) Upper Aurignacian. 

(ft) Highly specialised 

Mousterian, prob¬ 
ably due to Aurig- 
. nacian influence. 

. 

(1) Rise and maxi¬ 
mum. 

Contemporary 

r (a) Lower Aurignacian 

gradually developing 
into U pper A urig • 
nacian. (Human 

type. Gamble’s cave 
man.) 

(ft) Upper Mousterian with 
a marked tendency 
to trimming of both 
flake - surfaces to¬ 
wards the cIobg of 
^ the period. 

Endorian 

a £ 

If 

f(«) Crude lower Aurigna¬ 
cian. 

| (ft) Lower Mousterian. 

Eburrian-Enderian 
lntorpluvial. 

A single culture comprising 
large degenerate forms of 
ovate, very small, well-made 
coup#-de-poing and flake tools 
with a distinct Mousterian 
tendency. 

Eburrian : 

(2) Closing stages . 

A very fine Acheulean industry 
with the iS’-twist a common 
feature. 

(1) Rise and maxi¬ 
mum. 

T 


their European homologues. A large mammalian 
fauna has been collected from the deposits of the 
various Pluvials with the exception of the Eburrian, 
but pending investigation by a competent specialist, 
it is impossible to use them for correlation purposes. 

L. 8. B. Leakey (Leader). 

J. D. Solomon (Geologist). 

East African Archaeological Expedition, 

P.O. Elmenteita, Kenya, 

May 29. 
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The Problem of Form In Physics and Biology. 

It is not unusual to hear statements that a charac¬ 
teristic feature of physical phenomena, as opposed to 
the phenomena of life, is that the form does not play 
any part at all in the former, and that therefore 
** of all problems of physiology, that of form is the 
least approachable '* (O. Warburg, *7. Cancer Research, 
1, 143 ; 1925 : quoted from V. Cofman, Chem. Rev., 
December 1928). Without intending at all to par¬ 
ticipate in any way in the much-debated question 
as to the ultimate reducibility of life phenomena to 
those of physics and chemistry, may I point here to 
certain purely physical cases which, if even not yet 
entirely realised experimentally, arc at least con¬ 
ceivable, and in which the form plays a very essential 
part. 

If wo consider physico-chemical systems in the 
state of equilibrium, the question as to the part 
played by the form reduces to the following : Does 
the free energy (or entropy, or any other thermo¬ 
dynamic function, the extremum of which determines 
the equilibrium) of the system depend on the form of 
the latter or not ? So Jong as we consider systems 
with a small specific surface, in which the surface 
energy is negligible as compared with the volume 
energy, the answer is negative. Keeping the internal 
chemical constitution constant, we may alter the 
form of the system in any arbitrary way without- 
changing its free energy. The form, therefore, is not 
a characteristic, property of such a system. 

If, however, we consider systems with large specific 
surface, in which the surface energy plays a predomi¬ 
nant part, the situation changes. Take the trivial 
case of a homogeneous drop, not subject to gravity. 
It necessarily assumes a spherical shape, for the 
smaller the surface area the smaller the free energy 
of the system, and since the surface area depends on 
the shape, so doe6 also the free energy. Of course, 
with the spherical form alone, there is not much done. 
We must therefore ask : Is the spherical form the only 
form of equilibrium for a free liquid system with large 

r ific surface, and not subjected to gravity ? In 
connexion it may be of interest to mention 
(of. my paper in Zeitschrift fur Physik, 61, 571 ; 1928) 
that if we consider a small droplet of any liquid, in 
which are dissolved several capillary active substances, 
we must consider such a droplet as consisting of two 
phases ; one volume phase, and one * monomoleoular * 
two-dimensional surface phase, formed by the adsorb- 
tion of the capillary active substances. In the 
general case, when the two phases may interact 
reversibly, it may be shown that, for a given volume 
V of the droplet, the total free energy of the system 
has a minimum for a certain definite area S 0 of the 
surface, which may happen to be larger than the 
are a o f surface of a sphere of the same volume 
( ^30* F 5 ). The droplet in this case assumes any 
arbitary shape , within certain limits, for then there is 
an infinite number of shapes, for which a body of a 
given volume has a prescribed surface area. The 
remark “ within certain limits ” is important. If, 
for example,' the surface area corresponding to the 
equilibrium is only slightly larger than the surface 
area of a sphere of the same volume’, then the system, 
though not being spherical, cannot assume, say, a 
form of an uniform thin long thread, for this would 
make S Q too large (cf. my paper on “ Systems with 
Large Specific Surface ” in Zeitschrift fiir Physik , 53, 
107; 1929). 

The most interesting cases, however, where the 
equilibrium of a liquid system is associated with a 
definite form, are found in investigating the possibility 
of interaction of such a droplet with the surrounding 
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medium. Imagine the interior of the droplet to be 
the seat of chemical reactions, which result in the 
formation of the substances, of which the drop consists, 
from those substances which are dissolved in the 
surrounding medium. These latter, assuming their 
solubility in the main substance of the droplet, will 
in these ciroumstances diffuse from outside into the 
drop, and will be ‘ absorbed ’ there, due to the chemical 
transformations. If the increase of the total mass of 
the droplet is veiy slow, we have the case of a quasi- 
stationary diffusion process, in which the amount of 
substances diffusing into the droplet approximately 
equals the amount absorbed. There is in this case a 
concentration gradient of these substances from the 
periphery to the interior of the droplet, and the 
distribution of the concentrations depends on the 
instantaneous form of the droplet. Tlie concentra¬ 
tion of the dissolved substances will vary along the 
surface of the droplet, and Bince the surface tension 
is a function of the concentrations of the dissolved 
substances, the surface tension will also vary along 
the surface. But it is possible that for a certain 
form of the droplet the distribution of the concen¬ 
trations along tne surface will be such that for all 
points of the surface the product of the surface 
tension with the mean curvature of the surface will 
have the same value. The corresponding form, which 
is itself determined by the functional relation between 
surface tension and concentration, and may vary 
widely from case to case, will be a form of equilibrium 
and will be automatically restored, if disturbed by a 
temporary external cause. The details of the mathe¬ 
matical treatment will appear in Zeitschrift fur Physik. 

N. Rashjkvsky. 

Research Department, 

Westinghouse Electric and Manufacturing Co., 

East Pittsburgh, Pa., 

May 14. 


The Mobility of Ions in Gases. 

In a reoent paper (Phil. Mag., 6, 210; July 1928) 
I described a new method of determining the mobility 
of ions in gases, the principle employed being the 
same as that originated by Fizeau for the determina¬ 
tion of the velocity of light. It is the purpose of the 
present note to describe an improvement in the pre¬ 
vious method, giving a marked increase in both 
resolving power and absolute accuracy. This is 
obtained by the introduction of a new type of grid 
for producing the periodic * shutter effect’ of Fizeau. 

An account of preliminary experiments with the 
new type of grid, which may be called a deflection 

f rid, was given by me in a D.Phil. thesis in May 1928. 
n the abstract of this thesis (Abstracts of Disserta¬ 
tions, vol. l,p. 120; Clarendon Press, Oxford, 1928) the 
work on the new type of grid was referred to. Recently 
the same type of gnd hew been described independently 
by Cravath (Phys. Rev., 33, 606; April 1929), who 
used it for a purpose other than the determination of 
mobilities. 

The deflection grid consists of a series of olosely 
spaced parallel bars or wires lying in the same plane. 
Alternate bars are connected to one outside electrode, 
and the remaining bars are likewise connected to a 
second outside electrode. Thus a slight potential 
difference between these two electrodes stops the 
passage through the grid of ions or electrons in the 
gas by deflecting them to the bars, whereas with no 
potential difference the grid is identical with one of 
the usual type. 

A typical peak obtained by this method of mobility 
determination js given in Fig. 1, which chows the 
electrometer current as a function of the time elapsing 
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between the momentary 4 opening 1 of the first grid 
(or shutter) end the momentary ‘ opening ’ of the 
second grid. As the periodic change of potential 
across the defieotion grids was effected by a com¬ 
mutator of known speed and dimensions, a curve 
showing the theoretical resolving power may be easily 
oonstruoted. This theoretical curve is shown dotted 
in Fig. 1. The dose approximation of the experi¬ 
mental to the theoretical curve shows that the method 
has in practice a high resolving power, and also that. 



at least within narrow limits, all the ions had the 
same mobility, which is 1-84 cm. per sec. as computed 
from the curve. The experiments were carried out 
in moist air at atmospheric pressure, and the initial 
ionisation was obtained by the action of ultra-violet 
light on a zinc plate. 

Grids for these experiments may be conveniently 
constructed by first grinding a series of parallel slots 
in a thin glass plate, then completely silvering the 
surface of the glass, and finally scraping off the silver 
where insulation is desired. 

R. J. Van pe Gbaaff 
(U.S. National Research Fellow). 

The Electrical Laboratory, 

Oxford. 


Influence of Temperature on Raman Lines. 

In a letter to Natubk of Oct. 27, 1928, on the 
influence of temperature on the modified lines in 
scattered light, Dr. Krishnan reported that with 
rising temperature the intensity of the anti-Stokes 
lines was increased relative to that of the Stokes lines, 
using carbon tetrachloride as the scattering sub¬ 
stance. I have examined also the influence of tem¬ 
perature on certain organic liquids and have observed 
an effect of another kind. When the temperature of 
the scattering substance is increased, certain Raman 
lines become very diffuse. Fig. 1 shows the Raman 
spectrum scattered by toluene at 10° C. and at 100° C., 
the light source being a mercury lamp. Nearly all 
the lines which appear in this figure are modified from 
the strong Hg line, 4359, except 4617'89 and 4589 2, 
which are modified from the Hg line 4047. Among 
them it can be seen that the doublet lines x = 4686-82 
and 4683-33 (A* from 4359 being 1607 2 cm.- 1 and 
1691-7 cm." 1 respectively) become very diffuse at the 
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high temperature. Fig. 2 allows the photomicro- 
rnetrio curve of that spectrum, in whioh noticeably 
affected lines are indicated by arrows. The same 
effect is observed in the scattering by other substances 
for example, benzene and carbon tetrachloride. 
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Fig. 1. 

Since this broadening of the lines is not common 
to every line, it does not seem natural to attribute 
it to the Doppler effect. At all temperatures it is 
easily noticea with fairly large dispersion that the 
Raman lines caused by organic substances have 
several types of structure, that is, very sharp, sym¬ 
metrically diffuse, asymmetrically diffuse, etc. Also, 
the broadening effect of temperature is, generally 
speaking, more noticeable on diffuse lines than on 
sharp lines. From these facts it does not seem un¬ 
natural to suppose that the diffuseness of Raman lines 
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is due to molecular rotation and that the increase of 
temperature accelerates the rotation and causes the 
broadening of the lines. Further, it is interesting to 
notice here that in the Raman spectrum of organic 
substances there very often appear close doublets, 
and that the influence of temperature is most notice¬ 
able upon them. The above-mentioned toluene lines 
are one example; the doublet in benzene, 4687-10 
and 4681-93 1680*9 and 1584-4), is another 

example. Y. Fujioka. 

The Institute of Physical and 
Chemical Research, 

Hongo, Tokyo, April 15. 


Sunspots and Pressure. 

In Bombay (Colaba) magnetic data, 1846-1906, 
Part II. (page 751), Dr. N. A. F. Moos shows that if the 
annual means of atmospheric pressure at Bombay 
are smoothed by taking overlapping means of 11 
successive years, and if the smoothed 11 -year means 
are placed at the proper epoch, £he resulting variation 
appears to be subject to some slow period secular 
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change which runs fairly concurrently with that noted 
in the magnetic and solar curves similarly treated. 
I was Dr. Moos’s assistant at Bombay in 1910 when 
the volumes were published. As time permitted I 
tried the 11 -year smoothing process on other stations 
and found correlation coefficients of the smoothed 
means with similar smoothed means of sunspots. 
The stations selected, the values of the correlation 
coefficients, and the number of years made use of, are 
given in the following table : 


In connexion vdth (1) a special difficulty arises, 
apart from the relative faintness of the lines, in that 
most of the bands suffer very considerable changes 
as the principal electronic quantum number, n, 
increases. Not only may the appearance of a branch 
entirely change (from E to Q f say), but it may fade 
out entirely. In some oases a band wliioh has all 
three branches present for n — 3 is reduced to a single 
branch (i?, but of P-form) when n=»6. The usual 
method of procedure, by searching for combination 
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Correlation coefficient 

-065 

- 0-59 

-0-61 

-- 0-61 

-0*27 

- 0*37 

4*0*03 

-0*23 

-0*01 

-0-63 

4-0*14 

+ 0*10 

4- 0-32 

4 0*60 

4-0*73 

No. of years 

47 

55 

43 

65 

65 

65 

60 

55 

52 

56 

60 

52 

65 

62 

65 


At 6 out of the 15 stations selected the values of 
the correlation coefficients exceed 0*6, and the positive 
relationship at the South American stations is 
significant. 

In Indian Meteorological Memoirs, Vol. 21, Part 
XII, published in 1915, on sunspots and pressure, 
by Sir Gilbert Walker, correlation coefficients between 
the annual means of sunspots and pressure are given 
for some 90 stations over the globe. There are only 



three values rising above 0*4, in two of which the number 
of years is only 20 or 22. The largest value, - 0*47, is 
for Cape Town record for 55 years. 

It is probable that irregularities due to various 
causes mask the relationship from year to year, and 
the 11-year smoothing process may bo fruitful in lead¬ 
ing one to the true nature of the relationship. 

Curves for sunspots and for pressure at three 
significant stations are charted in the accompanying 
diagram (Fig. 1) for exhibiting the parallelism. The 
period embraces 5 sunspot cycles. The amplitude 
of the pressure range is about 0-4 mm. 

M. V. Unakab. 

Meteorological Office, Poona, 

May 17. 


Properties of the He, Rotation Terms. 

The analysis of the band spectrum of helium is now 
nearly complete. The great majority of the stronger 
lines have been allocated to bands, of which some 
sixty have now been recognised. The remaining lines 
may be attributed to (1) higher members of the 
electronic sequences already known, (2) electronic 
levels of a new type, and (3) vibrational levels. 
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relationships, is then impossible, and the correct¬ 
ness of the interpretation proposed must remain in 
doubt. 

The difficulty can be surmounted, in this spectrum 
at least, by consideration of certain regularities 
wliioh are exhibited by the rotation term differences 
of the various electronic states. These ore briefly as 
follows : 

(1) With increasing n tho differences tend to reach 
constant values, which in many cases may be esti¬ 
mated to within about 1 cm.' 1 . 

(2) These limiting values are identical, not only for 
all the terms in one system, but also for both singlet 
(par) and triplet (ortho) systems. Thoy are approxi¬ 
mately 

71 127 183 239 294 347 399 460 cm,' 1 
for (j - p) — 2 4 6 8 10 12 14 16 

These are evidently the rotation term differences of 
the He, + ion, and correspond to odd values of (j - p), 
the even values being missing, in agreement with 
theory. 

(3) The p values associated with each electronic 
state follow at onoe from the above data, and agree 
throughout with those proposed by Dieke (Nature, 
vol. 123, p. 710, 1929), except that for his p b states 
P « + 1 instead of - 1 as given in his table. 

It is unnecessary to give here a full description of 
the regularities found, but they are such that most of 
the rotation terms at present missing can be predicted 
within a few cm.* 1 ; conversely, the interpretation of 
new bands is greatly facilitated. Thus, for example, 
two new branches of P- and Q-form recently found by 
Dieke, Takamine, and Imanishi ( Zeitschr.f . Phye* , 54, 
826 ; 1929), but not identified, are easily recognisable 
by this method as © and R branches of the 0X level 
of ortho-He,. Even single branches may now be 
interpreted, provided that the final electronic state is 
known, sinoe it is possible to derive a set of initial 
term differences by combining the known fined term 
differences with the intervals between successive lines 
in the branch. These differences, if genuine, will 
fit into the scheme and their designation will be 
apparent. 

It is clear that this method will be of very great 
assistance in resolving the last complexities of the 
He, spectrum. It will be interesting to see whether 
it is applicable to other band spectra, and in par¬ 
ticular to that of hydrogen. 

W. E. Curtis, 

A. Harvey. 

Armstrong College, 

Newcastle-upon-Tyne, 

May 31. 
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The Heterodyne Nut! Method of Measuring 
Dielectric Constant, 

It is found that different investigators using the 
same heterodyne null method differ widely in their 
results for the same substance. This ie indicated 
from the results of different investigators in the cases 
of carbon dioxide, hydrogen sulphide, and methyl 
chloride. In a recent paper (Phya. Rev. t 32 ; 1928) 
Zahn has tried to find out the sources of this discrep¬ 
ancy, and suggests that besides the calibration errors 
there are other possible sources of error in the method. 
From the data of Watson ( Proc . Roy . Soc., 117 ; 1927), 
Zahn attributes one of these to the difference in 
frequency of the oscillating circuits which the various 
investigators have used. But this cannot produce a 
large effect on the results. We wish to point out the 
possible sources of error from our own experience for 
the last couple of years with the apparatus we are 
using for measurements of dielectric constant. They 
are as follows : 

(1) The method of measuring temperature by 
winding the platinum wire on the glass tube con¬ 
taining the experimental condenser or on the con¬ 
denser itself (when a cylindrical condenser is used) 
with proper insulation, may probably produce a large 
error owing to the presenco of this stray capacity 
near the experimental condenser if proper care is not 
taken to eliminate this effect . Even if the bath whiah 
contains the experimental condenser is well earthed, 
still thiB stray capacity affects the results, and proper 
care should be taken to connect the experimental 
condenser in the case of a cylindrical one. This effect 
has been carefully studied by Sarkar (Ind. Jour . Pkya. t 
3 ; 1928). He found that when the inner cylinder 
of the experimental condenser was connected to the 
anode of the thermionic tube it gave more concordant 
results than when the outer cylinder was connected. 
In the latter case even the movement of any other 
conductor or variation of current in any other circuit 
connected to the mains in the room would change 
the pitch of the beat note, whereas no such difficulty 
was observed in the former case. 

Hence the method of measuring the temperature 
by the thermo-couple is preferable. It is also found 
that when the thermo-couple is put into the bath 
the frequency of the oscillating cimiit changes. It 
is therefore advisable not to put the thermo-couple 
into the bath at the time of taking observations, and 
the temperature should be measured just before and 
after the observations are taken. 

(2) If the bath be heated electrically from the 
mains, it is found that there is a difference of pitch 
when there is no current passing through the heating 
eoil and when there is a current passing. This 
evidently indicates a presence of stray oapacity and 
.induction effeot. To avoid this, it is better to dis¬ 
connect the heating ooil of tne bath from the main 
when the measurement is to be taken. 

Taking all these precautions we have found that 
the value of the dielectric constant for dry and 
carbon dioxide free air at N.T.P., is 1*000579± 4 , 

P, N. Ghosh. 

P. C. Mahanti. 

University College of Science and Technology, 
Calcutta. 


The Swelling of Rubber. 

Somb reoent experiments on the diminution of the 
vapour pressure of solvents in rubber jellies as well 
as measurements of swelling pressure allow us to draw 
soxfie conclusions as to the nature of the swelling 
pbaaoznenbn- 

It his been found that, at the same concentration 


of rubber, the vapour pressure of rubber jellies from 
rubber of different origui was the same, and previous 
mechanical working (mastication) of rubber had also 
no effect on this value (P. Stamberger, Rec . Trav. 
Chim, Pays-Baa., 47, 310 ; 1928). After the mech¬ 
anical working, however, the rubber swells in an un¬ 
limited manner and gives as a resulting product up 
to a concentration of 30 per cent a more A or less 
visoous liquid. This behaviour shows that the solvent 
is not bound by surface adsorption and that there is 
a great resemblanoo to the process of molecular dis¬ 
perse solution. The three solvents used for these 
determinations wore: carbon disulphide, chloroform, 
and benzene. The some relative vapour preaaure 
dimirvution was found when the concentration has been 
calculated as grams of rubber in 1 gm. mol. solvent. 

The shape of the curve in which the relative vapour 
pressure was plotted against the concentration differs 
irom that expected according to Raoult’s laws. The 
curves bend rapidly at a concentration of 20-30 per 
cent towards the vapour pressure axis. Although 
some resemblanoe to the ordinary process of solution 
was found, this behaviour suggests a process of a more 
complicated nature. But the affinity of the solvent for 
the rubber can only be due to molecular foroes. 

Although no difference has been found between the 
vapour pressure of the * liquid ’ jelly of masticated 
rubber and the solid elastic jelly of untreated rubber, 
the swelling pressure of both showed big difference8. 

The liquid, masticated rubber jelly had a swelling 
pressure of 35 cm. of mercury at a concentration of 
0*4 gm. rubber in 1 c.c. of solvent (toluene), the un- 
mastioated had the same swelling pressure at ft much 
lower concentration, 0*11 gm./o.o. 

This value shows that Hie swelling of a structure¬ 
less (masticated) rubber differs greatly from the 
swelling of a rubber having a definite structure, 
although both show the same vapour pressure diminu¬ 
tion. For this reason it is not possible to calculate 
the swelling prossure from the vapour pressure diminu¬ 
tion on a simple thermodynamic basis. 

This behaviour shows that the foroes which oauae 
the imbibition of solvent by the jelly are not of a 
uniform nature and the ‘ structure factor ’ has an 
influence when the solvent is present in a liquid 
form (P. Stamberger, loc. cit.). 

Particulars of this investigation wfil be published 
shortly. P. Stambbhgkb. 

C. M. Blow. 

University College, London, 

June 4. 


The Isotopes of Oxygen. 

I have recently been studying the vibrational 
energy functions of molecules, in connexion with a 
recalculation of heats of dissociation, and have 
noticed that the equation given by Dieke and Babcock 
(Proc. Nat . Acad. Sci.> 13, 670; 1927) for the upper 
level of the atmospheric bands of oxygen has an 
unusually large coefficient for the n* term. This, I 
now find, is due to an arithmetical error of 2 cm.* 1 in 
their location of the origin of the 0-0 band. The 
correot figure should be 13,120*97 cm." 1 , instead of 
their 13,122*97. The correction not only leads to the 
expected small coefficient for n*, but also brings their 
data into good agreement with the older constants, 
as given on p. 232 of the “ Report on Molecular Spectra 
in Gases The resulting corrected equation is 
E n ± 13,120*97 + 1418-69n - 13-925n* - O'Ogn* 
(n-0, 1, 2, 3), 
as contrasted with their 

E n ~ 13,122*905+ 14I5-017» - U‘91l»> - 0*3526n* 

. The new constants are of importance in connexion 
with the isotopes of oxygen, Giauque and Johnston 

■ A 2 


14 


NATURE 


(Nature, Mar. 2, 1929) found that the assumption 
of 0« - 0 18 and 0“ - 0 18 as the two molecules con¬ 
cerned, led to a calculated isotope splitting, in the 0-0 
band, which averaged 0*05 cm." 1 greater than the ob¬ 
served splitting. (From their original data I find that 
the average is 0 063 cm. -1 , for the 26 lines used.) The 
change in the vibrational constants just given lowers 
the calculated splitting by just 0*067 cm." 1 , making 
the discrepancy now only 0*014 cm." 1 in the opposite 
direction. 

More recently, Giauque and Johnston (Nature, 
June 1, 1929) have interpreted faint lines in the 
0-0 band, newly found by H. D, BabdOck ( Proc . Nat . 
Acad, Sci ., in press), as due to an O u - O 17 molecule. 
The calculated isotope splitting is again too large, in 
this case by an average of 0 03 cm." 1 , although the 
faintness of the new lines makes the probable error 
much larger than in the previous case. The change in 
vibrational constants lowers the calculated splitting 
0*036 cm." 1 , and so practically cancels the discrepancy. 
One can accordingly conclude that there is now perfect 
agreement with the theory, on the basis of 10, 17, 
and 18 for the atomic weights, and half-integers 
(on the old quantum theory) for the vibrational 
quantum numbers, 

Babcock’s measurements of relative intensity 
(Nature, May 18, 1929) indicate that O 18 has an 
abundance at least 1260 times that of O 18 (see 
Giauque and Johnston, Nature, June 1, 1920). The 
O 17 atom, according to Babcock’s work, is much less 
abundant than O 18 . On the basis of these figures, 
Aston's determinations of atomic weights, made with 
his mass spectrograph, should be not more them one 
part in 10,000 greater than the chemical values. 

Raymond T. Birgk. 

University of California, June 1. 


An Intermetallic Compound having a Simple 
Cubic Lattice. 

Antimony tin alloys 1 containing 43, 60, and 66 per 
oenfc of antimony were annealed respectively at tem¬ 
peratures of 240°, 270°, 290°, in a closed glass tube 
lor 200 hours, then slowly cooled to 240° and kept 



Fig, L 


26 hours at this temperature, and by slow cooling 
brought to room temperature. These samples showed 
the X-ray spectrum lines belonging to a simple cubic 
lattice, as shown in the accompanying photogram 
(Fig, 1). The table below indicates the result of the 
X-ray analysis. 


Film-Diameter » 6-626 on., Radiation from Iron. 


Indices. 

43 per Cent 
Antimony (Rod). 

55 per Cent 
Antimony (Rod). 

60 per Oent 
Antimony (Powder). 

Re¬ 

flected 

Angle. 

LatWoe 

Con¬ 

stant. 

Re¬ 

flected 

Angle. 

Lattice 

Con¬ 

stant* 

Reflected 

Angle. 

Lattice 

Constant. 

(100) 

(110) 

(111) 

(210) 

(280) 

1800/ 

1880° 

£0*57 

83'84 
89*89 
46*10 
63*09 

7100 

3*062 A. 
9*040 
8*050 
8*060 
8*061 
3068 
8-054 

18*40* 

£605 

38*34 

89*80 

45*11 

03*46 

71*80 

3*005 4- 

8051 

8050 

8*050 

3*058 

8069 

8064 

1880* 

£0*60 

88*12 

89*31 

44-91 

68-00 

71*06 

8 088 A. 

IS! 

8*054 

SOM 

8-068 

8*068 


Mens . 3*062 A. 

Mean . 8*054 A. 

Mean . 8*061 A, 


1 The equliftattiim diagram of this 

SMsto 1 — to “~ 
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The densities observed for 43, 60, and 66 per cent 
antimony are respectively 6*9084,6*9100,6 9109. The 
number of atoms contained in a unit cell is calculated 
to be 0 9018, 0*9993, and 0-9906, being very nearly 
equal to 1. This fact and the spectral indices confirm 
that the crystal structure of these alloys is a simple 
cubic lattice, From the result of the X-ray analysis 
it is concluded that the range lying between 43 and 
66 per cent of antimony is a solid solution of this 
compound and one of the components. It is only 
very rarely that a metallic compound has a simple 
oubio lattice. Atomi osawa. 

Imperial University, Sendai. 


Heterogenic Growth in the Appendages of 
Crustacea. 

Prof. J. S. Huxley and Miss Tozelaar find (Nature 
June 16, p. 910) that the appendages behind the 
onlarged male chela in Inachus and Pcdatmon carcinus 
show a slight acceleration of growth, while those 
anterior to it show a slight retardation. They express 
this as 44 an influence on the growth gradient by the 
axial relations of the whole animalI presume that 
this is merely a way of expressing a purely empirical 
correlation, and therefore I do not understand what is 
meant by suggestions bearing on the mechanism of 
this influence. What is the mechanism of the influ¬ 
ence which produces the original heterogonic growth 
centre near the tip of the large chela ? 

Empirically the heterogonic growth of the large 
chela is correlated with greater muscular activity on 
the part of this chela in the male as compared with 
the female. It seems to me the important question 
is whether the acceleration of growth in appendages 
posterior to the chela is correlated with greater 
activity of those appendages as compared with those 
anterior to the chela. As for 1 mechanism \ it is gener¬ 
ally agreed that the heterogonic growth in the indi¬ 
vidual crustacean is due to some endocrine effect 
associated with the male gonad or with the sex- 
chromosomes. Surely whatever the mechanism may 
be which causes the heterogonic growth of the large 
chela, that of the appendages posterior to it is due to 
the same mechanism. I see no reason for assuming 
that the accelerated growth of the latter is a secondary 
effect of that of the large chela. 

J. T. Cunningham. 

36 Wavendon Avenue, W.4. 


Hermaphrodite Oysters. 

The interesting question of hermaphrodite oysters 
was raised in Nature of June 8 by Mr. I. Amemiya, 

On this subject it is appropriate to make the follow¬ 
ing remarks : 

1. In 1864, Lacase-Outhiers (Ann. ScL not . ZooL, 
ser. 4, ii., p. 217} pointed out the hermaphroditism of 
the small Ostrea stentina Payr., synonymous with 
0. plieatula GmeL and O. pUcata Chemn., for malaoo* 
logists generally. 

2. In 1911 an undeterminable Ostrea (O. op.) from 
Saleh Bay (Sumbawa) was quoted as hermaphroditic 
('* Siboga Expedit.", Part 53 a, pp. 27 and 102). 

3. In 1920, Gutsel (£oience t 44 , p. 460) described the 
hermaphroditism of Ostrea equestris, 

4. With O. edtdie, 0* oncost, O. lurida and 0. denssla* 
meUosa, there are, so far, only seven hermaphroditic 
species in the great genus Ostrea, or a very , small 
number in comparison with the dido forms in the 
same genus. The latter are very numerous indeed t 
namely, all the $pmm of the 1 sungenera , Alsctrymia 
and Qrymmdi^mi also some others whicharaaot 
related to these two groups, Paul Pblsei 
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The Distribution of the Chemical Elements . 1 

By Dr. V. M. Goldschmidt, Professor of Mineralogy, Oslo. 


P ETROLOGISTS generally agree that the earth 
contains a core of an iron alloy, most probably 
nickel iron with about 8 per cent of nickel, in analogy 
to the most common types of iron meteorites. Below 
the common silicate rooks of the cruet there is 
probably a region of enrichment of heavier sili¬ 
cates, which have separated by crystallisation from 
molten silicate magma, and have settled downward 
owing to their high specific gravity. Probably the 
mineral olivine is present here in substantially 
huger amounts than in the average surface rocks. 


does not explain the foot that there seems to be 
a very distinct boundary to the iron core, and also 
a marked discontinuity against the silicate mantle. 
It seems also improbable that two substances of 
so different density as iron and silicate, originally 
present in a molten state, would not have separated 
in the earth’s field of gravity. The possibility must 
be considered that this intermediate shell largely, 
or at least to a considerable part, contains sulphides 
and oxides of heavy metals, especially the zpono- 
sulphide of iron, a substance we even observe as a 


Radial 

Thickness. 

, Density. 

Name. 

Main Chemical Feat area. 

Main Physical Features. 

Which Group of Elements; 
is Concentrated. 

Several 

100 km. 

0-0 001S 

, Atmosphere 

Nitrogen, oxygen, water 
vapour, carbon dioxide, 
rare gases 

Gas 

Atmophiie 

0-11 km. 

about 1 

Biosphere 

Organic substances and 
skeleton minerals 

Solid and liquid, often 
in colloidal division 

Biophile 

0-11 km. 

1 

Hydrosphere 

Oo*anic and fresh water 
whh dissolved salts and 
gases, snow and ice 

Liquid (in part solid) 

Atmophiie (and 
some lithophile) 

60-120 km. 

2*8 

Earth’s crust of 
silioates 

Ordinary silicate rooks 

Solid 

Lithophile (of late 
crystallisations 
and mother 
liquors) 

1100 km. 

3-6 4 

Eclogite shell 

Silicate rooks, probably 
rich in Mg t Si0 4 

Solid, very dense 
crystalline arrange - 
vents of atoms 
(eclogite facies) 

Lithophile (of early 
crystallisations) 

1700 km. 

6-0 

Sulphide - oxide 
shell 

Characterised by large 
amounts of sulphides 
and oxides of heavy 
metals, especially iron 

Solid 

Chalkophile 

3600 km. 

8-10 

Nickel iron core 

Alloy of iron and niokel 

Solid (in part liquid ?) 

Siderophile 


Concerning the physical state of matter in this 
heavier silicate shell underlying the earth’s crust, 
.we know with oertainty that it Is in the solid state, 
and that certain crystallised silicates and other 
minerals must be present in & peculiar state of high 
density owing to. pressure, which is characteristic 
for the eclogite facies, as deduced by Fermor and 
Eskola, and recently most convincingly demon¬ 
strated by Wagner. 

Between the eclogite shell and the iron core there 
is stQl another mighty shell,, separated from the 
eclogite shell and tram the iron core by surfaces 
of discontinuity detcoted by measurements of the 
propag^tiein of seismic waves. By many petro- 
log&te this shell is considered to be a mixture of 
aiQ^jt© and nickel iron. This opinion, however, 

^f^oi * dkorane delivered at fee Hoys! Institution on Friday, 

Jft* ^U4 /Vol. 134] 


distinct separate phase in a vary large number of 
meteorites. 

From many basic igneous rooks in the earth’s 
crust molten sulphides segregate as separate sul¬ 
phide magmas. Any such sulphide magma will 
tend to migrate towards the zone between the iron 
core and the silicate mantle, so that in this region 
of the interior of the earth there would accumulate 
the major part of sulphidio compounds, mainly 
iron monosulphide, together with heavy oxidic 
minerals, especially oxides of iron and chromium, 
which separate from silicate magmas at early stages 
of crystallisation. 

Outside the silicate shell or lithosphere, there 
are further envelopes of our earth, the hydro¬ 
sphere and the atmosphere, and on the boundary 
between the lithosphere and atmosphere, as well 
to intergrowh through the hydrosphere, there is a 
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last, and from the human point of view a most im¬ 
portant sphere, the biosphere, the zone of organised 
organic substance, the zone of life. 

Our earth thus is separated into a number of 
shells, arranged in the order of density, as shown 
by the table on p. 15. 

Men of science agree that our solid earth must 
once have been in a molten condition to enable the 
density distribution which prevails to-day to be 
formed. Already in times older than geological 
record,, in the early ‘astronomical 7 age of the 
earth, the subdivision of the molten planet, sur¬ 
rounded by a gaseous envelope, into several liquids, 
must have begun, followed by separation of the 
different liquid phases according to gravity. The 
distribution of chemical elements between the three 
liquids and one gaseous phase may now be con¬ 
sidered from the viewpoint of physical chemistry ; 
we may try to find the quotients of partition in 
the four-phase equilibrium. Such volatile elements, 
which have no very great affinity to the substances 
of the three liquid phases, will accumulate in the 
gaseous envelope, such as, for example, argon and 
nitrogen ; also compounds with similar properties, 
as water and carbonic acid, will enter the primordial 
atmosphere. All these substances may be called 
atmophile. Many chemical elements gather in 
the silicate magma; they are lithophile elements. 
The most prominent element is oxygen, con¬ 
stituting 62 per cent of the numbers of atoms 
present, or even 92 per cent of the volume of 
the earth’s crust. The only heavy metal entering 
in appreciable amounts into the silicate shell is 
iron, about 2 atomic per cent of iron being 
present. 

Next we shall consider the elements which are 
concentrated in the molten iron; we may call them 
siderophile elements. These are elements having a 
great solubility in molten iron, either as uncombined 
elements or as chemical compounds, such as nickel, 
platinum, carbon, phosphorus. Lastly, we may 
consider the elements which enter into molten iron 
sulphide ; we may give them the name chalcophile 
elements. Such elements are, for example, copper, 
silver, lead, bismuth, selenium. 

The actual amqunt of metals and of non-metallic 
elements in the earth as a whole has resulted in 
sulphuration and oxidation of part of the iron. 
We find iron in large amounts in the sulphide phase, 
and even to some extent in the silicate phase. 
Therefore, the partition of all other metals will 
be dependent on their affinities to oxygen and 
to sulphur, compared with those of iron. If on 
element is more siderophile than iron it will enter 
into the niokel-iron core ; if it is more chalcophile 
than iron it will concentrate in the sulphide phase ; 
if its inclination to enter into oxygen compounds 
is greater than that of iron it wUl accumulate in 
the silicate slag. Iron, therefore,is a kind of measure 
of geochemical affinity. 

It would be interesting to know whether the 
rarity of precious metals Is real, or if it is due to 
special quotients of partition which might have 
concentrated such metals as gold and the platinum 
metals, in the interior of our planet. Especially 
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it would be a matter of importance to ascertain 
if the elements of the platinum group really are 
so very rare as they appear to be from most 
analysis of terrestrial matter. The average amount 
of platinum in the average silicate rocks may be 
considered to be of the order of 1 to 1000 millions, 
that is, about 1 gram in 1000 tons of rook. We 
may, without any doubt, predict that platinum 
ana the other siderophile metals of the platinum 
group must be found in very much larger con¬ 
centrations in iron meteorites, if the present 
distribution of elements is due to an equilibrium 
of partition. By the microdocirnastic methods of 
analysis, worked out for our geochomioal work-by 
Dr. Lunde and Mrs. Johnson Host, a large number 
of terrestrial rocks and of meteorites were analysed 
for precious metals by Mrs. Host in my laboratory. 
Some data from her determinations illustrate the 
amount of platinum metals in meteorites: 

Iron Meteorites. Total Platinum Metals. 

Arispe . . . .117 grams per ton. 

SaviJc, Cape York .... 75 

Mount Joy. 

Mukerop ..... 38 

Toluca . . .25 

f 2 

N’Goureyma ^ g 

Silicate Meteorites. 

Juvinas No platinum metals, no silver, no gold. 

Total precious metals less than 0-05 gm. per ton. 
Stannem No platinum metals, no silver, no gold. 

, Total precious metals less them 0*05 gm. per ton. 

These data, and many others, demonstrate that 
the platinum metals are not to be considered as 
very rare elements, but that their relative rarity 
in terrestrial surface rocks is only a consequence of 
their partition between nickel iron and silicates. 

The quotients of partition between the different 
phases for any given element must be dependent 
on the properties of this element, and we may 
expect to find general relations between geochemical 
distribution and the properties of atoms and ions. 
If we plot a diagram showing the atomic volume 
of the chemical element® as a function of atomic 
number (nuclear oharge), we find the following 
correlation between geochemical character and 
atomic volume. The typical siderophile elements 
are found at the minima of atomic volume, as, for 
example, carbon, phosphorus, iron, ruthenium, 
platinum. The typical atmophile elements tend 
towards the maxima of atomic volume, sueh as 
hydrogen and the rare gases. Lithophile elements 
occupy the descending branches, where we find 
the typical ion-forming elements such as magnesium 
and calcium. In the ascending branches of the curve 
we find the typicalchalcophile elements, for example, 
copper and selenium* These regularities seem to 
be connected with different types of electronic 
arrangement in the several types of atoms and 
ions. If there exist elements following after 
uranium in atomic number, they are probably 
siderophile, and for this reason they may be 
absent or nearly absent from the rooks of the 
earth's crust. 

We have seen how the present distribution and 
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apparent frequency of chemical elements may be 
hugely due to the laws of partition between the 
four phases, a separation which has taken place 
in the very early history of our earth. As cooling 
proceeds there comes into action a new kind of 
separation, which has no precedents in the earlier 
history of our earth, namely, fractional crystallisa¬ 
tion. Among the first products of separation are 
minerals with low solubility in the silicate magma 
and high melting points, such as chromite and 
olivine ; then follow other iron ores, together with 
the bulk of pyroxenes and plagioclase felspars ; 
later on the pyroxenes are succeeded by amphiboles 
and biotite ; and the basic plagioclases are fol¬ 
lowed by acid ones and by potash felspar, with 
quartz and muscovite. At last only pegmatitic 
magmas and aqueous solutions remain as a kind 
of mother liquor of the magma, from which 
crystallise coarse pegmatitic dikes and hydro- 
thermal mineral veins, and from which also gaseous 
constituents may escape, giving rise to pneumato- 
lytical minerals. 

Whilst the partition into atmophile, lithophile, 
etc., groups had taken place between amorphous 
phases, as gases and liquids, the process of fractional 
crystallisation involves the presence of crystalline 
phases, and the properties of atoms and ions in 
crystalline arrangements must be of deciding im- 

¥ artance for the fate of the different elements. 

he distribution of any given element between a 
liquid phase and a coexisting crystalline phase 
will depend on isomorphism between the element 
(or its ions) with the components of the crystalline 
phase. Now r isomorphism, as crystallographers have 
known for a very long time, is mainly dependent on 
the volume of the different kinds of atoms or ions, 
and the question of partition therefore leads to a 
relation between atomic and ionic sizes and geo¬ 
chemical distribution. Therefore, from the geo¬ 
chemical point of view, it is most important to get 
exact determinations of the radii of atoms and ions 
in crystals. The formation of orystals will effect 
a sieving or sorting of elements, and this process 
of sieving may determine the fate of any rarer 
element present, including both lithophile elements 
and the small amounts of siderophile and chalco- 
phile elements whioh have entered the molten 
silicate. 

We must also consider the very important case 
' that the rare element does not enter the crystal, 
but is forced to remain in the liquid. In this 
manner a number of rare elements are concentrated 
in the mother liquors of magmas. There they remain 
until their concentration reaches the saturation limit 
of their own crystalline phases ; then they are 
precipitated as minerals of rare elements. This 
explains why, in the mother liquors of silicate 
magmas, the pegmatite magmas, we encounter such 
a wealth of rare elements. If our principle con¬ 
cerning the relation between fractional crystallisa¬ 
tion and the sizes of atoms and ions is sound, we 
shall expect to find two very different types of rare 
elements in the mother liquors: those which arc of 
very small size compared with current atomic and 
ionic sizes, and those which have very large sizes. 
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This is in the very best accordance with mineralogical 
experience. 

The specific gravity of the liquid part of an 
ordinary silicate magma, which undergoes processes 
of fractional crystallisation, decreases substantially 
as crystallisation proceeds, owing to the high 
density of the earlier minerals and to the i^prease 
in volatile components (as water and carbonio 
acid) in the mother liquor. Residual magmas and 
associated aqueous solution will thus have a strong 
tendency to migrate upwards to the uppermost 
levels of the earth’s crust, and heavy minerals of 
early crystallisation will tend to sink down towards 
deep levels. Therefore, in the highest levels of the 
silicate shell we encounter a relative enrichment 
of those elements that are concentrated in the 
light granitic rocks and residual solutions of the 
magmatic sequence. For this reason many of 
the rare elements, which are typical for pegmatitic 
associations, are found in comparatively high con¬ 
centrations in the uppermost levels the atmo¬ 
sphere. 

The fact that chemists have been able to detect 
not less than 89 out of 92 possible elements is 
surely due to the cireumstanoe that the processes 
of distribution, acting in a strong field of gravitation, 
have been very favourable for accumulating even 
very rare lithophile elements in considerable 
amounts near the surface of our earth. Also, the 
distribution of the radioactive elements, with a 
marked enrichment of uranium and thorium in the 
light rocks of very high levels, is in complete 
accordance with the principles of geochemical 
distribution. 

An investigation of the present distribution of 
chemical elements, however, cannot be limited to 
the study of inorganic nature ; there is at work 
one more factor—the youngest in the story of 
geochemical evolution—that is, the organic world, 
the biosphere of the earth. Living organisms need 
a number of elements for the construction of proto¬ 
plasm And auxiliary substances ; we may mention 
carbon, hydrogen, oxygon, phosphorus, sulphur, 
ohlorino, together with small but indispensable 
amounts of rarer elements such as iodine. Under 
most varying conditions of life, organisms have 
shown their ability to concentrate and utilise the 
different types of necessary substances; they hare 
become one of the important factors regulating 
the distribution of chemical elements. Especially 
for such elements which in the original inorganic 
matter are present only in more modest concentra¬ 
tions, such as phosphorus or iodine, or fixed 
nitrogen, organic Nature has become a dominating 
factor of distribution. 

We may become conscious of the importance of 
organic life in geochemistry if we consider that our 
present atmosphere, containing a large amount of 
oxygen and only traces of carbon dioxide, may 
have got these features largely through the action 
of plant life on the primary atmosphere of our planet. 
We may particularly refer, in this connexion, to the 
ever-increasing activity of man in utilising the re- 
•sources of our earth, thereby greatly altering the dis¬ 
tribution of elements within the reaoh of his power. 
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The North-East Coast Exhibition at Newcastle-upon-Tyne. 


T HIS is an exhibition with a purpose ; it is the 
gallant attempt of a depressed area to help 
itself. The genesis of the idea was inside the 
Chamber of Commerce on Newcastle Quayside; 
afterwards it was taken up by the Lord Mayor and 
Corporation ; it has been carried through by the 
leaders of industry working as citizens in committees 
under a general council representative of the as¬ 
sociated cities. The idea is the quest for business 
through associated advertisement and salesman- 
ship. 

The Exhibition is in a comer of the Town Moor 
behind the Hancock Natural History Museum and 
about a mile from the Central Station. It is easily 
accessible by tram. Turning round for a moment 
before entering the gates, Armstrong College and 
its new Mining Department are seen 300 yards 
away. Just inside the Exhibition turnstiles a 
kiosk supplies an “ Official Guide ” (price 3d.) with a 
plan of the main buildings. These include Palaces 
of Engineering, Industries, and Arts, a Festival 
Hall for conferences, a Stadium for boy scouts, an 
Amusements Park, and the sideshows of the even¬ 
ing newspapers. An “OfficialCatalogue” (price Is.), 
bought before leaving and studied at home, will 
save time on a second visit. This contains the 
names and portraits of the organisers, a list of 
exhibits, plans, and full indices. It is a very handy 
volume, indicative of excellent general organisa¬ 
tion. A more bulky “Exhibition Year Supplement” 
of the Newcastle and Gateshead Chamber of Commerce 
Journal (price 2s. 6d.), is obtainable in the Guild¬ 
hall on the Quayside. It contains a trade index of 
industries with illustrated advertisements. It seems 
valuable for strangers intending to place large 
orders or inquiring into the industrial environment 
before choosmg sites for new works. 

The natural products of the area include not only 
coal but also whinstone and limestone for road- 
making, freestone for building, grindstones from 
the millstone grit, lime from both carboniferous and 
magnesian limestones, magnesia from the latter, 
fireclay from beneath the coal, briok-clay from 
nearer the surface, brine from the trias, and iron¬ 
stone from the oolite. Navigable estuaries admit 
shipping and encourage shipbuilding, deep river 
gorges have stimulated the bridge builders, Cleve¬ 
land iron-stone and Durham coal have made the 
Middlesboro’ iron and steel industry which supplies 
material for all the engineering works. Tyneside 
was the birthplace of Stephenson and of the loco¬ 
motive. More lately the district has been to the 
front in the production of high tension electric 
supply in alternators driven by .Parsons turbine 
machinery, and this electric current has been 
applied to railway traction and through a grid for 
other industrial purposes. 

The greatest engineering triumphs will not fit 
into exhibitions. The new Tyne Bridge with road¬ 
way slung from an aroh apparently parabolic is 
seen when entering Newcastle from the §outh. The 
Mauretania and its floating dock may be seen at 
Southampton. The latest colliery improvements 
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are in the collieries and at work. Locomotives and 
rolling stock are on the railways. Within the 
Palace of Engineering these greater objects can 
only be represented by pictures and models; 30 
tons has been the limit, a steam rail ooaoh brought 
in by the London and North-Eastern Railway Com¬ 
pany. A few other exhibits axe here named as 
samples, not as a catalogue. 

Sir Howard Grubb, Parsons and Oo., show a 
reflecting telescope of 3-feet aperture intended for 
the Royal Observatory, Edinburgh. It is designed 
in accordance with specifications by Prof. R. A. 
Sampson, and is to be used chiefly for spectro¬ 
scopic work. The parabolic mirror and auxiliary 
hyperbolic mirror combine to make an equivalent 
focal length of 64 feet. The driving circle is 
damped to the polar axis by hydraulic pressure. 
The driving clock has both its own frictional 
governor and also a control by impulses received 
every second from an observatory timekeeper. 

Messrs. Reyrolle and Co. have specialised on 
switch-gear for large electric power stations. With 
voltages of 33,000 the contacts are made and broken 
under oil and inside earthed metal-clad cases. 

Imperial Chemical Industries explain, by means 
of a cinema hall, what their associated companies 
are doing at BilHngham. Piotures show how the 
fertilisers make the grass grow in intensive culture 
paddocks. Specimens of various products are 
shown, Billingham carbonate of lime, nitro-chalk 
and imported nitro-phoska, chlorine for water 
purification, Portland cement, etc. 

The Thermal Syndicate is an example of a new 
industry made possible bv electric supply. Its 
‘ vifcreosil ’ or fused silica finds increasing applica¬ 
tions due to its high melting point, low coefficient 
of expansion, transparency to ultra-violet light, 
non-conduction of electricity and resistance to acid. 
The size of worm-tubes for condensation has greatly 
increased. Also for laboratory use is the Pyrex 
lass made in Sunderland. There are numerous 
omestic electrical appliances for heating and cook¬ 
ing. The Electric Lamp Manufacturers’ Associa¬ 
tion is advising on the best methods of industrial 
lighting. 

Among recent developments of driving machinery 
are the Diesel and half-Diesel engines. A new 
Doxford engine has no closed ends to its cylinders 
but two pistons both moving outwards. The great 
production of metal work has been a stimulus to 
paint, enamel, and anti-fouling compositions. A 
coke maker is using X-rays to detect unseen im¬ 
purities. A toffee-making machine, automatic with 
endless band, attracts attention. But it is not only 
the toffee and the toffee-making machine that 
matter. Behind it stands the maker of the toffee¬ 
making machine, and the possibility of inventing 
other machines with continuous output at increas¬ 
ing profits for other industries. Unfortunately, unlike 
a toffee works, a coal-mine exhausts its product; it 
cannot expand indefinitely, it must finance its sink¬ 
ing funds on other principles. This and other 
(CovOmusd on p. 27,) 
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Cosmical Magnetic Phenomena. 1 


By Prof. S. Chapman, F.R.S. 


M AGNETISM on a grand scale in the cosmos 
has been observed only on the sun and 
the earth. The earth's magnetism has been studied 
for more than three centuries ; Gilbert’s treatise 
oil it, published in 1600, was the first book on 
modem experimental science, and his recognition 
that the earth is a great magnet preceded Newton’s 
discovery of universal gravitation. Solar mag¬ 
netism was first detected twenty-one years ago, 2 
and all our knowledge of it comes from a single 
observatory. 

The measurement of the sun’s magnetic field is 
indirect. It depends on the influence, called the 
Zeeman effect, which the field exerts on atoms 
emitting' or absorbing light. Certain lines in the 
solar spectrum are split up, or broadened, by an 
amount which indicates the magnetic intensity at 
the sun’s surface. From this it is easy to calculate 
the maximum possible intensity of the sun’s mag¬ 
netic field near the earth, and to show that it is 
too small to be measured directly. 

The sun is intrinsically a typical star, though its 
planetary system is exceptional. It is therefore 
probably not the only star possessing a magnetic 
field. The marvellous advances already made in 
astronomical technique give hope that, in time, 
stellar magnetic fields may be detected, but at 
present the measurement of even the sun’s field is 
very difficult. 


Lunar and Planetary Magnetism. 

It is natural to inquire whether the moon and 
planets have magnetic fields. The moon is not 
self-luminous, and has no absorbing atmosphere, so 
that indirect detection of its field by means of the 
Zeeman effect is not possible. It is doubtful also 
whether the Zeeman effect will be measurable on 
any of the planets. Hence, unless we can measure 
directly the lunar and planetary fields in the earth’s 
neighbourhood, they are likely to remain unknown. 8 
Now the field-intensity near the earth, due to a 
sphere of radius a at distance rf, with average 
intensity of magnetisation /, is This 

varies aa the cube of the angular radius of the 
sphere (djd), as viewed from the earth. The moon, 
whloh has a much larger angular radius than any 
planet, is therefore the body most likely to exert a 
measurable magnetic force near the earth, A weak 
external field vrould be difficult to disentangle 



Ball Lecture delivered at Cambridge on May 31. 
fe at Mount WUeon, California. 

fe a faint possibility that they may be detected by their 
nfUientt on itoeamsof charged particles which issue from 
afterwards felt on the earth. 


from the earth’s field, if it were uniform and con¬ 
stant, but the moon’s field would be neit^pr of 
those. It would reveal itself in two ways : owing 
to the varying distance of the moon as it moves in 
its rather eccentric orbit, there would be a monthly 
magnetic variation, while the earth’s rotation in 
the slightly non-uniform lunar field would produce 
a lunar daily magnetic variation. 

Lunar periodicities in the earth’s magnetism have 
been minutely studied ; a lunar daily magnetic 
variation does occur, but it is an indirect effect of 
the tidal action of the moon on the earth’s atmo¬ 
sphere. No variation of the typo which a lunar 
magnetic field would produce directly has been 
found; if the intensity of the field near the earth 
were so great as 10~ 4 gauss (or lOy) it would 
scarcely have escaped notice. This indicates that 
for the moon the value of / cannot exceed 100 ; 
for the earth 1 is 01, and a value for the moon 
1000 times as large as this was in any ease scarcely 
to be expected ; 4 in other words, the failure to 
detect the moon’s field near the earth was a priori 
likely. The same applies still more strongly to 
the planets, and though planetary periodioities in 
the earth’s magnetism have been sought for, none 
has over been found. 

Cosmical magnetic phenomena, os actually 
observed, are therefore either terrestrial or solar. 
Their study demands, first of all, accurate, detailed 
and long-continued measurements. Then the 
observations must be reduced by systematic 
analysis to a much smaller ordered body of facts. 
This process involves great labour, and is still 
incomplete, even in the case of the earth. Some 
important features of the phenomena can be readily 
peroeivod, but others have been found only by 
long computations and minute comparisons with 
related phenomena. The final task is to explain 
the facts in terms of general physical laws ; this 
has proved very difficult, and most of the problems 
of cosmical magnetism remain unsolved. Mathe¬ 
matics is essential in the theoretical discussion ; 
the large scale of the phenomena almost always 
precludes an experimental test of proposed hypo¬ 
theses ; their consequences, which must be com¬ 
pared with observation, can only be calculated. 

Terrestrial Magnetism. 

While the study of the sun’s magnetism is still 
in its infancy, terrestrial magnetic science has a 

4 The magnetic Intensity at the surface o( a sphere Is proportional to 
/, and If i for the moon were 100, the Intensity of Its field at Its poles 
*would be about 800 gauss, or more than ten times the Intensity or the 
Bun's magnetic field. 

▲ 4 







20 


Supplement to “ Nature” July 6 , 1929 


long history. Seamen, clookmakers, explorers and 
others have gradually accumulated the great store 
of data that we now possess ; these nave been 
charted and analysed by numerous workers, and 
have provoked a long series of theoretical specula¬ 
tions, During the Middle Ages the directive pro¬ 
perty of the compass was generally ascribed to an 
influence proceeding from the heavens, sometimes 
even from a particular star} but in the year 1600 
William Gilbert, of Colchester and St. John’s 
College, Cambridge, showed that the cause is 
terrestrial. His proof was simple and convincing ; 

he took a spherical piece of 
loadstone and explored its 
field by means of small 
pivoted magnets ; they set 
themselves in relation to the 
sphere just as oompass 
needles do in relation to the 
earth, showing the observed 
distribution of magnetic dip 
(Fig. 1) ; hence he inferred 
that the earth itself is a 
great magnet. He had the 
good fortune to be dealing 
with one of the few physical properties of a large 
globe like the earth that can be easily illustrated 
by a small model. 

Subsequent observations have shown that the 
compass direction can depart more widely from 
the true north than Gilbert supposed. The earth’s 
field does nearly resemble that of a spherioal 
magnet, but the magnetic axis is inclined at about 
12° to the axis of rotation. In addition, the field is 



FIG. J.—Ileproduotlon of 
a woodcut from Gilbert's 
'* I)e Matfnete " (Kng)iHh 
translation, 1000). 



Kid. 2.—Variation of the magnetic declination and inclination at Lon¬ 
don since 1540, in spherical projection. (After Bauer.) From 
" ErdmagnetlHtnuH, Erdstrom und Polarllcht ”, by J. Bartels 
(Outunberg’B “ Lehrbuch der Goophyeik”). 


complicated by many irregularities, which, how¬ 
ever, do not obscure its main features. 

Soon after Gilbert’s death, it was found that the 
earth’s field is not constant. The secular change in 
the direction of the magnetic force has been meas¬ 
ured at a few places for more than three centuries, 
but the data for the first two of these are scanty, 
Measurements of the intensity of the field extend 
over little more than a century. The change in the 
direction of the force at London since 1540 is shown 
in Fig. 2; the variation appears to be fairly regular, 
and possibly periodic ; if so, the period is not less 


than five centuries. It has been supposed that the 
secular variation largely oonsists of a rotation of the 
earth’s magnetic axis round its axis of rotation, but 
the observations do not warrant this inference (of. 
Fig. 3). They suggest rather that the secular varia¬ 
tion, though a large-scale phenomenon, is regional 
and not world-wide in character. Its most notable 
property is its rapidity : large-scale changes in the 
state of the earth are in general much slower than 
the magnetic variation. The earth’s magnetisation 
seems to have decreased by about 5 per cent during 
the century for which observations of the intensity 
are available ; at present the decrease is proceed¬ 



ing most rapidly in the southern hemisphere (of. 

*f)n the basis of our present knowledge, it is im¬ 
possible to guess the past or predict the future 
course of the earth’s magnetism. Three centuries is 
a trivial fraction of the life of the earth, and workers 
on terrestrial magnetism may envy astronomers, 
whose observations extend over thousands erf years. 
Geologists, who have the age-long record of the 
rocks at their disposal, are still more fortunate. 
There is hope, however, that the rocks may reveal 
also something of the magnetic history of the earth. 

Just before volcanic lava solidifies, it acquires 
induced magnetism along the direction of the earth’s 
field ; afterwards its magnetism is believed to re¬ 
main constant. Mercanton, of Switzerland, has 
determined the direction of magnetisation of lava 
specimens carefully cut out from deposits, in many 
parts of the earth, which appear not to have been 
tilted or distorted since they were first formed. He 
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therefor© infers the direction of the earth’s field, 
relative to the lava deposits, at remote geological 
epochs. Large deviations from the existing relative 
direction of the field are found, the difference some¬ 
times almost amounting to a reversal. Can the 
earth's magnetism really have changed its sign 
during geological time ? One is tempted to say 


no, but the denial is unjustified while we know so 
little about the cause of the magnetic field. Other 
interpretations of the evidence may, however, be 
possible ; though the lava may not have been tilted 
or distorted, it may have moved or turned bodily, 
in a horizontal plane, relative to the field. If the 
possibility of such motion can be excluded, or if 
the motion can be estimated, our knowledge of 
the earth’s magnetic history may be greatly ex¬ 
tended. 

Gilbert’s comparison of the earth w ith a spherical 
loadstone gave a concise representation of a multi¬ 
tude of isolated magnetic measurements. It could 
not establish a physical theory of the earth’s 
magnetism, but it w r as the first contribution to the 
middle, systematic, stage in the development of 
terrestrial magnetic science. His demonstration of 
the internal origin of the field was confirmed and 
rendered more precise, 240 years later, by Gauss. 
In a memoir which, like Gilbert’s treatise, marked 
an epoch in physical science, Gauss applied the 
theory of the potential, and the method of spherical 
harmonic analysis, to the earth’s magnetism, He 
showed how from a knowledge of the distribution 
of magnetic force over the earth’s surface it is pos¬ 
sible to determine whether the origin of the field 
is internal or external, or both, and, in the latter 
case, how to evaluate the two separate parts. 
With the limited data at his disposal, he was 
content to show that the observations, including 
their departures from the field of a spherical mag¬ 
net, were consistent with an internal origin. Later 
analyses, with better data, restrict any possible 
external part of the surface field to about 3 per 
cent of the whole ; there may also be a similar 
small fraction which does not possess a potential, 
and is therefore due to electric currents crossing the 
surface, from earth to air or vice versa: but obscrva- 
fcxons of atmospheric electricity cast doubt on the 
existence of this part. 


The main fact is that the earth’s field above its 
surface is similar to that outside Gilbert’s spherical 
loadstone ; the intensity at distance r from the 
earth’s centre varies as l/r 8 . When r is equal to 
two earth radii, that is, 4000 miles above the earth’s 
surface, the field is reduced to one-eighth its surface 
value. Hence it remains appreciable for thousands 
of miles above the earth. The tubes of 
force extend throughout, and far beyond, 
the atmosphere. 

Solar Magnetism. 

The sun’s field is quite different in this 
respect. It is fortunately possible to 
measure its intensity at different depths 
within the solar atmosphere, for the com¬ 
position varies with depth, and the Zee- 
man effect can be determined independ¬ 
ently from spectral lines due to different 
atoms at different levels. In this way 
Hale and his colleagues discovered a 
rapid decrease of magnetic intensity with 
increasing height. The measured reduc¬ 
tion (from 50 to 10 gauss for the polar 
intensity) is in the ratio 5 to 1, and 
extends over a linear distance of only about 
50 km., according to Milne’s theory of the solar 
atmosphere. If the sun’s field, like the earth’s, 
varied in intensity as l/r 3 , this 5 to 1 reduction 
would extend over more than a million kilometres. 

The intensity probably diminishes to values still 
lower than 10 gauss, though these cannot yet be 
measured on the sun. The rapid radial decrease 
of the field shows that few or no tubes of magnetic 
force can pass through the sun’s atmosphere into 
outer space ; they must lie nearly horizontally in 
the atmosphere. The difference between the solar 
and terrestrial fields is illustrated by the lines of 
force outside the full circles in Fig. 5. 

The sun’s field, like the earth’s, is nearly sym¬ 
metrical about an axis, w'hich in the solar case is 
inclined at about 4° to the axis of rotation. The 


Sun. Kftrth. 

Kig. 5.—LtneB of force In the solar and terrestrial magnetic fields : the 
curve* Inside the outer circles are merely conjectured. 

magnetic polarity of the sun is the same, in relation 
to its direction of rotation, as for the earth—a fact 
of great, theoretical interest. The earth’s field, in¬ 
cluding its irregularities, rotates at the same speed 
as the nearly rigid earth, whereas the sun’s field 
and magnetic axis rotate more slowly than the 
solar surface, the respective periods of rotation 
being about thirty-one days and twenty-six days. 



Fig. 4.— Annual wscular variation of horizontal magnetic force at epoch 1922 (after 
liar tela): scale 200y per cm. (approximately). 
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The polar intensity of the earth’s field is about J erf 
a gauss, while for the sun it is estimated to be 60 
gauss ; it may well be still greater lower down in 
the atmosphere, where the opacity of the gas pre¬ 
vents further observation. 

In addition to the general field, there are very 
intense local magnetic fields in the sun’s atmosphere, 
associated with sunspots : intensities of 3000 gauss 
are frequent; there is no corresponding terrestrial 
magnetic phenomenon. Sunspots commonly occur 
in pairs of opposite magnetic polarity ; the two 
members of a pair generally lie along a line nearly 
parallel with the sun’s equator. The polarity of 
the leading spots of pairs in one hemisphere (north¬ 
ern or southern) is the same as that of the following 
spots in the other hemisphere. The number of sun¬ 
spots waxes and wanes in an eleven-year cycle : 
each cycle begins at sunspot minimum with the 
birth of spots in relatively high latitudes on the 
sun (al>out 30°) ; the spots are not of long continu¬ 
ance ; as new spots appear and die away, their 
average latitude steadily decreases, both through¬ 
out the three or four years of increasing spot fre¬ 
quency, and in the subsequent seven or eight years 
after sunspot maximum, until the next epoch of 
minimum frequency is attained. 

The cycle ends with the occasional appearance of 
spots near the solar equator ; this continues for 
about a year after the beginning of a new cycle is 
marked by the recurrence of spots in high latitudes. 
All through the old cycle the leading spots in both 
hemispheres have a definite magnetic polarity, with 
few exceptions. In the new cycle the whole arrange¬ 
ment of polarities is reversed ; the leading spots in 
both hemispheres have the polarity which in the 
preceding cycle characterised the leading spots in 
the other hemisphere. The complete cycle of sun¬ 
spot change therefore extends over twenty-two 
years, and inoludes two maxima and two minima 
of sunspot frequency. A beautiful qualitative 
theory of this remarkable series of phenomena has 
been outlined by Bjerknes, and awaits quantitative 
development. 

These are the main known facts regarding the 
solar and terrestrial magnetic fields, though in 
addition there are various transient fluctuations of 
the earth’s magnetism, of small magnitude but of 
considerable theoretical interest. 

Origin of the Magnetism of the Earth 
and Sun. 

Many attempts have been made to provide a 
physical theory of the earth’s magnetism, but with 
no definite success as yet. In Gilbert’s time electro¬ 
magnetism was unknown, and he was confident 
that the earth consists of magnetised matter, like 
his loadstones ; he attributed the irregularities in 
the earth’s field to the magnetic attraction of the 
continental and other inequalities of the earth's 
solid surface. A small, strongly magnetised, frac¬ 
tion of the globe, or a large part magnetised to 
a low intensity (0*1), would account for the field; 
but iron and other magnetic substances lose their 
magnetis&bility at critical temperatures which are 
attained at a small depth—20-30 km.—below the 


surface: there are various magnetic deposits in the 
layer above this depth, which are responsible for 
some notable local anomalies in the earth’s field, 
but this layer seems quite insufficient to account for 
the main field. For a time it was hoped that the 
increase of pressure accompanying that of tempera¬ 
ture as we go downward in the earth might raise 
the critical temperature, and so enable iron to 
remain magnetic at deeper levels ; but recent ex¬ 
periments at the Geophysical Laboratory of the 
Carnegie Institution of Washington indicate that 
pressure has the opposite effect. The earth's 
magnetism must therefore be ascribed to some other 
cause, and the same is evidently necessary for the 
sun, owing to its gaseous state. 

Tfie next simplest hypothesis is that the fields- 
are due to ordinary electric currents flowing inside 
the earth round the magnetic axis. Such internal 
currents will decay unless maintained by perma¬ 
nent electromotive forces; their free life is pro¬ 
portional to the conductivity and the Bquare of the 
radius of the body, and for large bodies may be 
very long. In a globe of copper (at 0° C.) as large 
as the earth, the currents, as Lamb has shown, 
would take about 20 million years to decay in the 
ratio 10 to 1; while if the globe were as large as the 
sun, the time would be about two hundred thousand 
million years. I have recently estimated that the 
electrical conductivity at the centre of the sun is 
about 3 x lO"*, half that of copper at ordinary 
temperatures, and that it decreases to about 10"* 
just below the photosphere ; large-scale electric 
currents in the sun would therefore die away 
at a rate imperceptible to us. The electrical con¬ 
ductivity of the earth is likely to be much less 
than that of copper, ot even of iron (about 10" 4 ), at 
ordinary temperatures, because although iron pos¬ 
sibly constitutes an important fraction of the core, 
its conductivity decreases considerably as the 
temperature rises ; thus if freely decaying ourrents 
inside the earth are responsible for its magnetio 
field, their intensity in the remote past must have 
been immensely greater than now. 

It must be left to future ages, by centuries of 
observation, to determine whether the fields of the 
sun and earth are decreasing; we cannot safely 
assume that the present rapid rate of diminution 
of the earth’s field will continue. But there is 
no apparent reason why causes that could once 
generate such currents should altogether cease to 
operate, and the currents, if they exist, may be 
continuously maintained. 

A possible mode of maintenance of internal 
electric currents has been suggested by Larmor; 
in the presence of the existing field, the necessary 
electromotive forces could be induced by an 
internal circulation having a component of its 
motion in the meridian planes, symmetrical about 
the axis and also with respect to the magnetio 

S uator. Such a circulation might not omy be 
le to maintain the electric current system and 
its magnetic fields : it might even build up the 
field from insignificant beginnings; and there is 
mote than one known way in which the rotation 
could produce an initial field of very minute 
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intensity. The internal circulation, if once started, 
would decay very slowly, owing, as Lamb has shown, 
to the small influence of viscosity in large bodies ; 
moreover, it might be maintained against frictional 
retardation at the expense of the neat energy of 
the body. In the sun, the motion of the mean 
sunspot zone towards the equator during each 
eleven-year cycle suggests the existence of a 
circulation of the right type ; and suoh a circula¬ 
tion is invoked in Bjerknes' theory of sunspots, 
which, whatever its difficulties, is the only one 
that has yet shown any capacity to explain 
the remarkable collective properties of sunspots. 
I have applied a rough numerical test to 
Larmor’s theory in the case of the sun, and the 
quantities involved seem not unreasonable; there 
are, however, some qualitative difficulties in the 
theory. 

In the case of the earth, the existence of the 
supposed circulation is entirely conjectural, though 
if the underlying strata are slowly flowing equator- 
wards, and can exert a slight drag on the base of 
the continental masses, it might fit in with and 
remove a difficulty in theories of continental drift. 
Larmor has remarked also that the secular changes 
in the earth’s magnetism might be simply accounted 
for merely by change of the conducting channels 
for the internal electric currents. The theory 
seems to me to have many attractive features, 
though until it is further developed, especially on 
the quantitative side, it must be viewed with 
reserve, like other geophysical or astrophysical 
theories in their first qualitative stages. Edding¬ 
ton has inferred from a theorem by von Zeipel 
* that some kind of internal circulation must almost 
certainly arise in a rotating star : if it could be 
shown that the circulation is likely to be of the 
present type, Larmor’s theory would gain further 

3 ort, and would add weight to the conjecture, 
3 many years ago by Schuster and Kelvin, 
that magnetic polarity is a general property of 
large rotating bodies. 

A variety of other explanations of solar or ter¬ 
restrial magnetism have been proposed, involving 
rotation as an essential feature. Those based 
solely on known facts and established physical 
laws have all failed to explain more than a minute 
fraction of the observed fields. Even the hypo¬ 
theses in which some liberty of speculation nae 
been taken have in most cases involved contra¬ 
dictions with observed facts of other kinds, which 
necessitate their rejection. Any simple theory 
which seeks to account for the observed intensities 
of the fields of the earth and sun in terms of their 
known density, size, and angular velooity must also 
be consistent with the observed failure of rotation, 
even at very considerable speeds, to produoe 
magnetisation in non-magnetic bodies of small 
size in the laboratory ; this proves to be a rather 
stringent limitation. 

Among the theories which satisfy this condition 
and are based on some hitherto unrecognised 
fundamental property of matter, the most recon¬ 
dite is that due to Swann. He modified the 
electromagnetic equations slightly, by the addition 


of small terms depending not only on v, the 
velocity of the electric charge, as in the classical 
theory, but also on v and v. His additional terms 
are such that no new effects arise merely through 
uniform translation of matter ; that is, the equa¬ 
tions remain invariant under the transformation of 
the restricted theory of relativity. The terms con¬ 
tain a factor, the form of which is chosen so that 
in the case of uniform rotation of neutral matter, 
with angular velocity w, they imply the existence 
of a current density proportional to mV 3 , at 
distance r from the axis ; this law of variation of 
the hypothetical current density was shown bv 
Swann to be the only suitable simple law that will 
give magnetic fields of the right relative magnitude 
for the sun and the earth, 6 and a very small field 
for rotating bodies in the laboratory. Finally, by 
appropriate ohoioe of a numerical constant involved 
in the new terms, the theory is made to fit the 
actual magnitudes of the solar and terrestrial fields. 
The whole procedure is elaborately ad hoc , and 
therefore somewhat unattractive, despite the skill 
with which the theory is developed. While the 
modified equations fulfil their intended purpose 
without appearing to introduce discrepancies with 
other observed facts, only one new consequence 
was inferred from them, namely, that small, 
rapidly rotating non-magnetic bodies should have 
a minute but just measurable field. Swann and 
Longacre have recently succeeded in testing this 
prediction, which is found to fail. 

On the whole, it seems to me unlikely that cos- 
mical magnetism has any fundamental significance 
in physics, involving, as in Swann’s theory, small 
modifications in the general laws, which reveal 
themselves only in rotating bodies of great size. 
Any such hypothesis leads to a field symmetrical 
about the axis of rotation, whereas neither the 
sun’s nor the earth’s field is of this type ; the 
obliquity of the magnetic to the rotational axis is 
about 4° for the sun, and about 12° for the earth. 
Thus the transverse component of the field, which 
a fundamental rotational theory cannot explain, 
amounts to a few per cent of the axial component. 
The secular variation of the earth’s fiold is a further 
non-axial phenomenon of the same relative order 
of magnitude. 

These asymmetrical features must be ascribed to 
causes which cannot be fundamental, and as they 
are not greatly inferior to the axial fields, it seems 
unnecessary to invoke fundamental hypotheses for 
the latter. Therefore in my opinion cosmical mag¬ 
netism is probably only a secondary, though pos¬ 
sibly widespread, phenomenon, and not a universal 
fundamental one like gravitation. If this be so, 
theories of cosmical magnetism must involve fac¬ 
tors of an accidental character, not too rigorously 
determined a priori , in order that they may account 
for the varied secondary features of the solar 
and terrestrial magnetic fields. In this respect 
Larmor’s semi-hydrodynamical theory seems pre¬ 
ferable to hypotheses like Swann’s. 

* Owing to the uncertainty aa to the true maximum intensity of the 
Amgnetlc held of the sun, It 1 b unsafe to attach much Importance to the 
observed ratio of tbe solar and terminal Intensities. 
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The Electrical Conductivity within 
the Earth. 

Though the cause of the earth’s magnetism and 
its secular variation is still uncertain, the study of 
these phenomena is likely in time to add materially 
to our knowledge of the earth’s interior. At 
present our knowledge of this region is derived 
mainly from quite different lines of evidence; 
every fresh sidelight on this terra incognita is worth 
the most careful attention. The secular variation 
suggests that, despite the mechanical stability of 
the earth, fairly rapid changes are proceeding 
within it, and that the interior is much more mobile 
than the outer layers : when the variation has been 
observed over a longer period, detailed inferences 
as to the nature of the internal changes should 
become possible. Already, however, terrestrial 
magnetism has provided one definite fact regarding 
the earth’s interior, which could scarcely have been 
obtained otherwise ; hitherto no use has been made 
of it in theories of the constitution of the earth, 
and perhaps laboratory experiments are required 
before this will be feasible, but the fact must sooner 
or later be taken into account. 

If a conducting body be placed in a varying 
magnetic field, electric currents will be induced in 
it; the more rapid the variation of the field, the 
greater the current-density near the surface of the 
body, and the thinner the layer wherein the cur¬ 
rents flow. The currents shield the interior from 
the varying magnetic field by superposing an op¬ 
posing field of their own, while outside the body 
their field strengthens certain components of the 
original field. If the body is spherical, by har¬ 
monic analysis of the surface field we can separately 
evaluate the parts of external and internal origin; 
the method, due to OausH, was first applied for this 
purpose by Schuster, to the daily variation of the 
earth’s magnetic field. It is found that the daily- 
varying part of the field is mainly of external origin, 
but there is a smaller part of internal origin ; 
Schuster ascribed this to currents induced in the 
earth by the outer varying field. In conjunction 
with Lamb, he showed that the ratio of the inten¬ 
sities of the external and internal parts of the field, 
together with the difference of phase between them, 
are inconsistent with the assumption that the earth 
is a uniformly conducting sphere. The magnetic 
data show', in fact, that the effective conducting 
sphere must be smaller. The depth of its surface 
is estimated to be about 200 miles, and its specific 
electrical resistance /) is about 3 x 10 12 e.m.u., or 
roughly 300 million times that of iron at ordinary 
temperature ; naturally there is no reason to sup¬ 
pose that the resistivity undergoes a quite sudden 
transition at this depth. The resistivity 3 x 10 12 is, 
however, 400 to 4000 times less than that of dry 
earth or rock, of which the outermost layer is 
formed, so that a great change of composition or 
state must occur at about 200 miles depth. There 
appears to be no other geophysical evidence of a 
rapid change in properties at this level inside the 
earth. 

Even the outermost layer of the earth is suffi¬ 


ciently conducting for measurable currents to flow 
in it, but they are too weak to shield the conducting 
core from fields which vary with a period of the 
order of a day. During magnetic disturbances 
much quicker variations occur, and the measured 
earth currents, which are far stronger than usual, 
may have an appreciable shielding effect. The 
oceans are more highly conducting (/> - 2 x 10 10 ) 
than either rock or the conducting core, and if they 
covered the globe uniformly to a depth of half a 
mile the currents induced in them by the daily 
varying field would shield the interior almost com¬ 
pletely, and the existence of the conducting core 
would not be disclosed ; actually, the oceans are 
so broken up by land masses that the shielding 
effect of the currents induced in them is greatly 
reduced. 

If the core is of uniform resistivity 3 x IQ 12 , the 
currents induced in it by the daily variation of the 
earth’s field will decrease downwards until at a 
depth of about one-tenth its radius they are very 
small, and the outer varying field is almost, annulled. 
The conductivity below this depth is therefore of 
no significance in relation to the daily magnetic 
variation, and we remain in ignorance of it. Our 
existing knowledge refers to a total depth of about 
ftOO miles, or less if the conductivity of the core 
increases downwards ; this outer layer shields the 
interior from outer varying magnetic fields of period 
one day or less. The conductivity of the deeper 
interior could be explored only by means of fields— 
which must be on a large scale, comparable with 
the earth’s size—that vary much more slowly. 
There is an annual variation of the earth’s field, 
probably of external origin, but it is small and not 
well determined : in time it may be used to ascer¬ 
tain the conductivity at lower levels, but at present 
this is not possible. 

If the whole earth below 200 miles depth had the 
uniform resistance 3 x 10 12 , freely decaying cur¬ 
rents within it would be reduced in the ratio 10 to l 
in about five days : hence any currents producing 
the main field and the secular variation would have 
to be continuously maintained; moreover, the 
secular variation would be scarcely affected by 
self-induction, because its changes are }>eriodic, if 
at all, only in a far longer interval, of hundreds of 
years. It may be, however, that the conductivity 
goes on increasing towards the earth’s centre, the 
increasingly metallic character outweighing the op¬ 
posing influence of rising temperature, and possibly 
also pressure, on the conductivity. 

Fig. 6 shows in crude outline the estimated 
electrical resistance of different strata in the earth, 
and of the Heaviside layer in our atmosphere. It 
also shows the theoretical estimates I have made 
for different depths within the sun, which at the 
centre is probably nearly as good a conductor as 
oopper is at ordinary temperatures. 

Radial Limitation of the Sun’s 
Magnetic Field. 

Leaving terrestrial problems, let us again con¬ 
sider the sun’s magnetic field. It has teen seen 
that the tubes of magnetic force in the sun’s atmo- 
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sphere lie nearly horizontal, and do not spread out 
into space as do those of the earth. Since the tubes 
are necessarily closed, they must complete their 
course inside the sun. 

Hence the northward tubes observed in the sun’s 
atmosphere must turn and become southward in 
the interior. Near the surface the force is north¬ 
ward and increasing downwards ; since at some 
greater depth it is reversed in sign, it must first 
attain a maximum northward intensity and then 
decrease, become zero, and increase once more with 
the opposite sign. The depth and magnitude of 
the maximum northward intensity are unknown, 
and a fortiori the depth at which the 
force is reversed; if we knew these 
quantities, we could calculate the mean 
intensity of southward force below this 
depth, since as many tubes go north¬ 
ward as return southward. 

By considering a line-integral of the 
magnetic force round a contour, in any 
meridian plane, formed of horizontal and 
radial lines, it appears by Ampere’s rule 
that electrical currents must be flowing 
in the sun’s atmosphere, along the circles 
of latitude, in the easterly direction as 
reckoned 'by an observer situated on the 
sun. The eastward electric currents ex¬ 
tend approximately down to the depth 
of maximum northward force, below 
which the currents are westward— 
unless, which is perhaps unlikely, the 
field and the currents are reversed more 
than once inside the sun. 

The ivestward currents are the primary 
cause of the sun’s magnetic field, and 
their origin is the fundamental problem 
of solar magnetism. I have already 
described the theory, due to Larmor, 
which seems to give a possible explana¬ 
tion both of their origin and also of the 
earth’s field. The second major problem 
of solar magnetism is afforded by the 
restriction of the field within the solar 
atmosphere. The immediate cause is 
the eastward current-svstem, which has 
the same effect as a shell of highly perme¬ 
able magnetic matter enclosing the sun ; it super¬ 
poses an additional magnetic field which, in the 
external space, neutralises the primary field, while 
intensifying this field within the layer. The 
eastward currents cannot be the main cause of the 
sun’s field: if they alone were present, their field 
would spread outwards into space. 

It appears possible to aooount for these eastward 
currents in a simple manner by a theory which also 
enables the magnetic intensity to be used to calcu¬ 
late the pressure in the solar atmosphere, and gives 
a value agreeing well with that deduced in a totally 
different way by Milne. 

The solar atmosphere is so hot that most of the 
atoms in it are ionised. The ions and electrons are 
subject to an electromagnetic force due to their 
motion in the magnetic field, and also to vertical 
gravitational and electrostatic forces. The electro¬ 


static force is due to the tendency of the very light 
electrons to rise towards the top of the atmosphere. 
This tendency is almost entirely prevented, but a 
very slight separation occurs which suffices to 
equalise the downward forces on the ions and 
electrons ; the ions are half supported by the 
electrostatic field, while the electrons are helckdown 
by it with a force equal to half the ionic mass. 

Apart from these vertical forces, each of the ions 
and electrons would spiral round some line of mag¬ 
netic force, the average motion therefore being to 
the north or south. Since the ions and electrons 
move equally to north and south, no average 
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current results, and this motion along the magnetic 
field can for simplicity be ignored. The vertical 
force produces a constant downward acceleration 
of the free charged particle, but the magnetic! field 
continually deflects the velocity round the lines of 
force, without affecting its magnitude. While a 
particle is moving downward its velocity is increas¬ 
ing, owing to the vertical force, but the magnetic 
field rotates the velocity, so that the motion 
becomes first horizontal and then upward again; 
during the upward motion the velocity is diminished 
by the vertical force, and turned so that the motion 
again becomes horizontal and then downward. 
The horizontal velocity at the top of the path is 
less than at the bottom, and the effect of the 
vertical force is to impart an:average horizontal 
motion in the direction of the velocity at the lowest 
point of the path ; there is no average vertical 
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velocity or acceleration. The motion, projected 
on the plane normal to the magnetic force (the 
vertical plane in the east-west direction), from 
being circular becomes trochoidal, the average 
velocity being to east or west. The motion is 
westerly for the electrons, which, viewed from the 
south, spiral round the field in the clockwise 
direction ; for the positive ions, the motion of 
which is anti-clockwise, it is easterly. In either 
case the motion is equivalent to an easterly current, 
such as must exist in the sun's atmosphere, where 
the magnetic intensity is decreasing upwards ; I 
have termed this current a ‘ drift * current, since 
it is not due to an electromotive force in its own 
direction, but to a transverse force. A mechanical 
analogy of this drift is well known. A rough sphere 

J ffaced upon an inclined plane which rotates uni- 
ormly about some axis normal to itself acquires 
no mean motion down the plane, but describes a 
trochoidal path with its mean motion horizontal, 
transverse to the component of gravity down the 
plane. 

Such drift currents will have free play only if the 
gas is sufficiently rare for the particles to execute 
many turns in their trochoidal paths between 
collisions with one another. This requires that the 
radius of the spiral is small compared with the 
mean free path of the particle. The mean free 
ath is much the same for the ions and electrons, 
ut the spiral radii are very different, being approxi¬ 
mately in the ratio of the square roots of their 
masses; thus the electrons may be free to spiral 
and to drift when the ions cannot do so ; this 
appears to be the case in the sun’s reversing layer, 
where the magnetic field iB observed. A simple cal¬ 
culation then shows that in this region dH z jdp « 8tt, 
where H denotes the magnetic intensity and p the 
electron pressure. The distance within which the 
decrease occurs can also be calculated, and proves 
to be only about 20 km. 

It is not possible at present to infer theoretically 
how far the magnetic field is likely to increase as 
we go downwards into the photosphere; the in¬ 
crease is limited by the fact that the mean free 
path decreases downwards in the ratio 1/p, while 
the * spiral-radius ’ of the electronic paths decreases 
as I/if or, approximately, as 1/p*. Hence the mean 
free path is reduoed the more rapidly, and when it 
becomes approximately equal to the spiral-radius, 
the electronic drift current will cease. This must 
occur within 100 km. of the photosphere, but the 
calculation of the exact level is rendered difficult 
by the indefiniteness of the mean free path in the 
case of particles which are not rigid spheres, but 
behave like point centres of force, particularly when 
the law of force is the inverse square law of electro¬ 
static action. 

In these calculations no account has been taken 
of the influence of the magnetic field on the 
mechanical equilibrium of the sun’s atmosphere. 
The field partly supports the free charges, artd an 
atmospheric layer of given total mass will there¬ 
fore be more spread out, in the vertical direction, 


than if the field were absent. When this effect 
is allowed for, the formula dlP/dp «8ir is modified, 
but the drift-current theory of the radial limitation 
of the field is not essentially changed. 

Terrestrial Drift Currents and other 
Electromagnetic Phenomena. 

Similar effects must ooour in the earth's atmo¬ 
sphere, which is ionised at high levels by solar radia¬ 
tions. Eastward drift ourrents will flow at heights 
where the mean free path is larger than, or compar¬ 
able with, the spiral-radius of ions and electrons ; in 
the earth's field, at the equator, the spiral-radius is 
about 2 cm. for an electron, and 5 metres for an 
ionised oxygen or nitrogen molecule ; consequently 
electronic drift ourrents will occur at heights above 
about 70 km., and ionic drift currents above about 
150 km. But the number of electrons and ions is 
much less than would be required to enable the 
drift currents to shield the outer space from the 
earth's magnetic field ; less than 5 per cent of the 
tubes of force crossing the earth’s surface are con¬ 
fined within the atmosphere by the drift currents. 
This estimate is derived from the spherical har¬ 
monic analysis of the earth's field, which shows 
that only about 3 per cent of the surface intensity 
is due to overhead currents ; from this it is pos¬ 
sible to infer that there are less than 10 lfl ions per 
sq. cm. column of atmosphere, above a height of 
150 km. An independent check on this estimated 
upper limit will become available before long from 
measurements of the ionic donsity at different 
heights, by means of the reflection of wireless waves 
by the upper atmosphere. 

Besides these major problems, there are others 
of equal theoretical interest, which relate to smaller 
or local components of the solar and terrestrial 
magnetic fields. The solar corona appears to indi¬ 
cate the existence of a magnetic field, probably of 
low intensity, above the chromosphere. Among 
the further phenomena of terrestrial magnetism, 
the chief are the solar and lunar daily variations, 
and magnetic storms with their associated aurorse ; 
these originate above the earth’s surface, in or 
outside our atmosphere. They have important 
connexions with solar physios, and also with so 
practical a matter as radio propagation ; in recent 
years the electrical exploration of the upper atmo¬ 
sphere by beams of radio waves has lent powerful aid 
in their investigation. During the past century some 
progress has been made towards a physical theory of 
these changes, but much more remains to be done. 

The problems involved, like those relating to the 
main field of the earth, are of rather long standing ; 
they probably depend only on the working of 
already known laws, in ways not yet recognised, 
and therefore they do not possess the importance 
that attaches to such, problems as those of atomic 
physics ; nevertheless, they have much fascination 
and interest, and until they are solved they con¬ 
stitute a challenge to tfie theoretical physicist; in 
time the challenge will be met, but that time may 
be still distant. 


Printed in (beat Hritain fry H. A H. Clakk, LmiTU>, 
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exhibits auxiliary to local industry come from the 
south. The Cambridge Scientific Instrument Com¬ 
pany supplies its pyrometers to brick and tile 
works. 

The natural advantages already described are 
open to those who wish to start new industries. In 
chemicals, iron, engineering, and shipbuilding it 
may be less easy to begin on a small scale than it 
was a century ago with less powerful competitors. 
But the district seems a good one for new inventions 
operating new patents. Coal, gas, and electric 
current are available as power. There is a net¬ 
work of railways and motor-bus routes. There is 
superabundant labour already somewhat housed. 
New ventures will bo welcomed by a population 
reluctant to emigrate although ill-advised in leav¬ 
ing initiative to others. The large-scale models of 
the Tyne Improvement and Tees Conservancy 
Commissioners will help in the ohoice of sites for 
factories ; the L.N.E.R. is also ready to advise. 
Industries scarcely yet acclimatised include the 
making of agricultural machinery and motor- 
lorries. 

This exhibition goes much further than earlier 
attempts to restore confidence by talking con¬ 
fidence. The goods are ready. The method of 
advertisement is being pushed for all it is worth. 
Word has gone out through the world in English, 
French, German, and Spanish. There will bo con¬ 
ferences of advertisers, of international foundry, 
men, and notably the Baltic and White Sea Con¬ 
ference. The success of the exhibition is to be 
judged by orders for ships, bridges, and machinery 
rather than by gate-money on bank holidays. The 
method of advertisement may have its limits ; it 
may lead to private profit at the price of public 
waste. The exhibition and its catalogues are 
examples of economy in advertisement by co¬ 
operation, a stepping-stone towards the trans¬ 
formation of advertisement into a public service. 
The relation of the co-operative wholesale society 
to the co-operative stores in the pit-villages tends 
towards the tied-house principle, eliminating the 
need for advertisement. Even if the method of 
advertisement cannot command success, it is doing 
what it can to deserve it. 

So much for the microcosm in which the scientific 
explorer will find himself if .he comes to make the 
exhibition a starting-point for some survey of the 
horth-eastof England. The causes of present distress 
have been incompletely advertised. It is not only 
a post-War slump in munitions. For fifty years 
Tyneside has been content to make high profits and 
high wages whilst specialising in the production of 
munitions. Nemesis has come home with a venge¬ 
ance, There is a heavy load of the disabled to 
be carried ; the education of the blind is the only 
formal educational exhibit. The unemployed in¬ 
clude the less employable and the less versatile. 
Leadership has been decimated. Unemployment 
as a name for a scarcity of employers is a view not 
emphasised by labour leaders. Labour propaganda 
has looked numbly to the State. During the ooal 
stoppage of 1926 it may have seemed right to say 
hold (onand hope. In retrospect, emigration would 
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have been wiser. Many of the inland coal mines, 
for example near Bishop Auckland, are worked out, 
though the deeper mines near the Durham coast 
are at work. It seems a tragio mistake that emigra¬ 
tion has been discouraged by those to whom the 
miners look for advice. The Lord Mayor's Fund 
has been a gesture of generosity; it only snakes 
idleness a trifle less intolerable. 

Various tempers of mind—religious, philan¬ 
thropic, political—have already been applied to our 
problems without yielding complete solutions. Be¬ 
fore prescribing panaceas we need the whole truth. 
It is whispered that in the past it has been far too 
easy to make money on Tyneside. This view is 
endorsed by Dr. H. A. Mess in “ Industrial Tyne¬ 
side 9 9 . Traditional industries have scarcely thought 
it necessary to bring in scientific advice; even 
to-day a chemist is felt to be out of plaoe on a board 
of directors. Some industries requiring high in¬ 
telligence have left the district; electric lamps and 
aniline dyes are examples. So far there is too little 
response to the offers of the National Institute of 
Industrial Psychology to help in selecting personnel 
and arranging work. There is a reluctance to climb 
down from high prices, high profits, and high wages. 

What is to be done if the method of advertise¬ 
ment fails ? The restoration of the general pro¬ 
sperity of our neighbours beyond the North Sea is 
urgent. A voluntary Interessengemeinsohaft be¬ 
tween chemical firms, already in the imperial stage 
of evolution, would be a safeguard against future 
misuse of nitrates and by-products. Armstrong 
College, fed by scholarships through the secondary 
schools, is preparing the next generation of em¬ 
ployers. Even if the rest of England hesitates there 
seems a fair case for asking for a prior and immedi¬ 
ate application of the Hadow Report raising the 
school age by one year in the colliery areas. For 
the next or prevocational year up to age sixteen the 
teachers are still to be discovered ana trained. A 
great development of junior technical schools is 
desirable until every young person has at least one 
and preferably several ways of earning a living. It 
is proving very difficult to reconvert townsfolk into 
agriculturalists. There is a Migration Training Hostel 
for boys in Walker, and a Domestic Training Hostel 
for girls in Benton, but what are these among so 
many? 

Emigration is probably urgent and almost with¬ 
out waiting to ask whether the new countries will 
speak Russian, Spanish, or Dutch. When customers 
are invited from all nations it seems absurd to limit 
emigration to the British Empire. The nations 
emigrating to America have faced a new language 
and an alien culture. A generation ago the Irish 
had to leave home: a like fate is before our boys and 
girls. The best ages for emigrating are said to be 
sixteen to twenty-three, and tne best form of assist¬ 
ance education and training whilst still near home. 
Some sort of vocational guidance might be offered 
to every one, followed by technical training accord¬ 
ing to capacity. The boys and girls in their school 
oaps and badges are seen eagerly examining the 
exhibits; to them the exhibition is a means of 
education. Hugh Richardson. 
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South Africa Meeting of the British Association. 


T HE meeting opens on Monday, July 22, and for 
the convenience of members who arrive in 
Cape Town before this date, offices and reception 
rooms are being opened in the old University 
Buildings, Queen Victoria Street, on July 15. 
Business in connexion with railway travel and with 
local excursions will be transacted at these offices. 
The meetings of the sections will be held in the new 
University buildings at Groote Schuur, Ronde- 
bosch, which can be reached by rail, tram, or bus 
from Cape Town. 

Local excursions to points of interest and beauty 
in the Cape Peninsula are being arranged, and the 
Royal Observatory will be? open for inspection. It 
is hoped that the cable railway to the top of Table 
Mountain will be ready for traffic, thus facilitating 
the ascent. For visitors interested in geology, 
excursions are being arranged for an inspection of 
the granite-slate contact at Sea Point and to Chap¬ 
man’s Peak, where a general idea of the structure 
of the Cape Peninsula can be obtained. On the 
way from Cape Town to Kimberley, geologists will 
have an opportunity of inspecting the Folded 
Mountain Belt, the Cape System, and the Karroo 
System ; at Kimberley they w ill be able to inspect 
the diamond mines and the glacial phenomena 
of the Dwyka Series. Thereafter, on arrival at 
Johannesburg and IVetoria, they may link up with 
the International Geological Congress. 

It is anticipated that about 550 visitors from 
overseas will attend the meeting, and the trans¬ 
portation of these, together with a number of local 
members, by rail from Cape Town to Johannesburg 
in a limited time will tax the resources of the rail¬ 
way, which runs for most of the way as a single 
track and has many steep gradients. A special 
train for local members will leave Cape Town on 
Saturday, July 27 ; two special trains for visiting 
members will leave Cape Town on the morning of 
Sunday, July 28, and two more on the morning 
of Monday, July 29. Each of the parties of 
visiting members will spend about twelve hours 
at Kimberley, and will then proceed to Johannes¬ 
burg, where they will arrive on July 30 and July 31. 

At Kimberley the diamond mines of the De Beers 
Consolidated Mines will be visited. It is antici¬ 
pated that practically all of the visitors will desire 
to see the workings of a gold mine. The tinder- 
ground workings of the mines can only be visited 
during the early part of the day, as all underground 
passages must be cleared for blasting operations 
during the afternoon. The visitors will be taken 
in small parties to various mines ; for those speci¬ 
ally interested a small party is being organised to 
visit one of the deep, hot mines. 

Astronomers will be afforded an opportunity to 
visit the Union Observatory and the Yale tele¬ 
scope, which is housed in the grounds of the 
University of the Witwatersrand. 

The meetings of the sections in Johannesburg 
will be held in the University of the Witwatersrand, 
and the premises of the Associated Scientific and 
Technical Societies of South Africa, in the centre 
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of the town, will be available for the visiting 
members. 

Visits have been arranged to the Rand, Gold 
Refinery, to the explosives factory of African Ex¬ 
plosives and Industries, Ltd., at Modderfontein, 
and to the Royal Mint at Pretoria. The large air- 
compressors of the Victoria Falls Power Company 
at Rosherville will be of interest to engineers, as 
will also be the Central Electric Power Station at 
Witbank. The Rand Water Board has arranged 
a visit to the barrage across the Vaal River and 
to the waterworks at Vereeniging. For anthro¬ 
pologists visits can be arranged to the Leslie collec¬ 
tion of stone implements at Vereeniging, to stone 
circles at Aasvogel Kop and at Heidelberg, to the 
native stads at Kustenburg, and to stone huts at 
Vechtkop (Heilbron, O.F.S.). Several botanical 
excursions are being organised, as also are visits 
to institutions of an educational character. The 
South African Institute for Medical Research at 
Johannesburg and the Government Veterinary 
Research Laboratories at Onderstepoort, near 
Pretoria, will be open for inspection. On the 
morning of Sunday, Aug. 4, exhibitions of native 
war dances will be given. A display of tribal types 
is being organised by the Witwatersrand Native 
Labour Association, which should prove to be a 
particular attraction to all overseas visitors. 
From Pretoria a visit will be made to the Premier 
Diamond Mine, 

Under the auspices of the South African Associa¬ 
tion, a handbook dealing with South Africa from 
the travel and scientific aspect has been prepared 
for presentation to visiting overseas members. 
The book contains a foreword by His Excellency 
the Earl of Athlone, Governor - General, and 
chapters on travel in South Africa, Southern 
Rhodesia, government, education, geology, gold, 
diamonds, other minerals, agriculture, vegetation, 
fauna, astronomy, anthropology, medical research, 
commerce, and game reserves. The book will be 
available to members at Cape Town, and the 
information in it should add to the interest of the 
visit to South Africa. Portfolios of etchings will 
be presented to overseas members at Cape Town ; 
the etchings depict typical South African scenery and 
architecture (chiefly in the neighbourhood of Cape 
Town), and will form a not uninteresting souvenir. 

At the opening session on Monday, July 22, at 
Cape Town, members of the British Association will 
be welcomed to South Africa by His Excellency 
the Governor-General. At this session the South 
Africa Research Medal (founded in commemora¬ 
tion of the visit of the British Association to South 
Africa in 1905) will be presented to Dr. Robert 
Broom for his archaeological and anthropological 
researches. 

The South African Association has extended 
invitations to a number of scientific workers to 
attend the meeting in South Africa as guests, and 
Prof. 0. Abel, Sir J. C. Bose, M. TAbM Bteuil, 
Prof. C. Dragoni, Prof. A. S. Eddington, Prof. A. R. 
Hitchcock, Prof. G. A. F. Moleugraaf, Dr. C. S. 
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Myers, Sir John Russell, and Dr. W. de Sitter are 
expected to be present. 

One evening at Cape Town will be devoted to a 
discussion on science and industry, which will be 
continued on another evening at Johannesburg, 
The meeting concludes officially at Johannesburg 
on Aug. 3 ; thereafter most of the visitors will pro¬ 


ceed on sight-seeing tours, and doubtless many of 
them will take the opportunity of visiting the 
Victoria Falls. One party will assemble at Durban 
towards the end of August, and a semi-official 
session will be held there ; this party will be joined 
by the president, Sir Thomas Holland, who will 
give a special address at Durban. 


News and Views. 


An important step in the development of the Waite 
Institute for Agricultural Research, South Australia, 
was taken when the John Melrose Laboratory was 
officially opened at the end of April. The Institute 
was established some years ago sh the result of a gift 
by the late Mr. Peter Waite to the University of 
Adelaide for the purpose of furthering education and 
research in agriculture and allied subjects. The 
endowment comprises the Urrbrae, Claremont, and 
Netherby Estates lying on the scarp of the Adelaide 
foothills within four miles of the city and consisting 
of nearly 300 acres. In addition there is a trust fund 
of £58,450. Of recent years considerable assistance 
has been forthcoming from the State Government, 
Empire Marketing Board, the Council for Scientific 
and Industrial Research, Imperial Chemical Industries, 
Ltd., and the Commonwealth Bank of Australia. 
The need for increased laboratory accommodation 
has been acutely felt, and, mainly through the gener¬ 
osity of Sir John Melrose in providing the sum of 
£10,000, a wing has been completed of what will in 
time constitute a large block of laboratory buildings. 

The Melrose Laboratory at the Waite Institute 
contains two main floors, the ground floor being 
devoted to administrative and botanical work, and the 
first floor mainly to chemical work, but with provision 
also for entomology. The entire content of the build¬ 
ing is approximately 274,000 cubic foet and the total 
floor space 14,700 square feet. Quite possibly further 
extensions may Boon prove necessary, as it is under¬ 
stood that the Council for Scientific and Industrial 
Research and the University of Adelaide are dis¬ 
cussing a project for establishing jointly at the 
Institute a Division of Soils Research. The need for 
a move of the kind has been very apparent in Australia 
for some time, mid there can be little doubt that its 
establishment at the Waite Institute would be a wise 
‘move, as this Institute is rapidly becoming one of the 
most important centres of agricultural research in the 
Commonwealth. 

Messrs. Sotheran, Ltd., booksellers, Strand and 
Piccadilly, have in their hands and are proposing to 
sell en bloc a collection of some eight hundred and 
sixty bodes which undoubtedly formed a part of a 
library brought together by Sir Isaac Newton, It 
had been known to a past generation that at Newton's 
death a large mass of papers, annotated copies of his 
own and other authors' works, and an extensive cor¬ 
respondence with English and foreign mathematicians, 
remained with Mr. Conduitt and his wife. Ultimately 
these of this series which related to science were pre¬ 
sented to the University of Cambridge in 1872 by the 
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Earl of Portsmouth, and were reported on in 1888 
over the signatures of such authorities as H. R. Luard, 
G. G. Stokes, J. C. Adams, and G. D. Liveing. 4 

The works that actually constituted Newton's 
library occupy, however, a different niche in history, 
unrecorded as an entity by his biographers. One may, 
perhaps, conjecture that the volumes were left intact 
at the house in St. Martin's Street, Leicester Fields 
(occupied for so long by the philosopher), and not 
removed on his change of quarters, through iU-health, 
to Kensington, where he died within a brief space, in 
1727 ; certainly the old residence was still on the rate 
books of his former parish at that date. Twenty books 
in the above collection boar Newton’s autograph ; four 
are dated 1061 ; whilst eighty-three carry, here and 
there, notoB in his handwriting. The first and second 
editions of tho “ Principia ” (with numerous correc¬ 
tions) are prime items of interest in the set. Some of 
the books have presentation inscriptions to Newton 
by their authors ; others are finely bound in contem¬ 
porary morocco. A Latin-Greek Dictionary (1650) 
with autograph, has the date Mar. 29, 1661, presumed 
to be the earliest known Newtonian signature, in any 
case, written shortly before he entered Trinity College, 
Cambridge. 

From a reprint of the correspondence between Isaac 
Newton and Robert Hooke during the years 1679- 
1680, published in chapter viii. of Rouse Ball’s “ Essay 
on Newton's Principia”, pp. 138-153 (Macmillan), 1893, 
two letters were missing. These letters 44 are known to 
have been written, but they have never been published, 
and it is possible that no copies of them are now 
extant ”. The correspondence dealt with the question 
of the path of a falling body, “ moved circularly by 
the diurnal motion of the earth, and perpendicularly 
by the power of gravity”. The first of the missing 
letters was read to the Royal Society on Dec. 11, 1679, 
two days after Hooke sent it to Newton. The reply 
from Newton, dated Trin. Coll., Dec. 13, 1679, and' 
addressed : “ For Mr. Robert Hooke, at his Lodgings 
in Gresham College in London,” was discovered in a 
collection of autographs, sold in 1904 by Messrs. 
Sotheby to the British Museum. Thanks to the 
courtesy of the Keeper of the Manuscripts, Dr. Jean 
Pelseneer of Brussels has been permitted to print 
(Isis, xii. No. 38, May 1929) the hitherto unpublished 
letter. The ' find ’ is not only interesting in itself 
for the part that it played in the history of the genesis 
of the u Principia ”, but also as an earnest of more to 
come. Thanks to the assistance Jhe has received from 
■ the Belgian National Fund for Scientific Research, 
Dr. Pelseneer hopes to bring before the public further 
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documents by Newton which have not yet been 
published. We may add that in the lata article of 
16 pp. he gives his readers an excellent summary of 
the correspondence! with the circumstances In which 
it was written. 

The Meteorological Office, Air Ministry, has issued 
a special report upon the shortage of rain over the 
British Isles during the period of six months including 
December last and the first five months of the present 
year. Except to certain sections of the community 
who for special reasons are intimately concerned with 
the total amount of rain during such a long period, 
as for example farmers and engineers who deal with 
water-supply, a shortage of the kind under considera¬ 
tion may easily pass unnoticed. This is particularly 
the case when the dry spell has been marked by not 
infrequent periods of dull, windy and wet weather 
during which appearances have been misleading and 
the amount measured in a rain-gauge has been 
trifling. The official report is accompanied by a map 
showing the rainfall for the six months expressed as a 
percentage of the normal fall for the same period. 
This map reveals the faot that only the coastal dis¬ 
tricts of the south of Ireland and the extreme south¬ 
west of England show any considerable areas where 
there has not been a deficiency, and that over a con¬ 
siderable part of north-west Ireland, western Scotland, 
Wales and England, there has been less than half the 
usual quantity. 

Among plaoes mentioned in the report which show 
particularly low percentage amounts of rainfall are 
Llangurig (Montgomery), with 30 per oent; Rhyader 
(Radnor), with 36 per cent; Margate, 36 per cent; 
Fort Augustus (Inverness), 38 per cent, and Aspatria 
(Cumberland), 39 per cent. At Margate the remark¬ 
ably low total fall of slightly less than 2} inches was 
measured. It is interesting to note that the last 
month of the series—May—was the only one in which 
the British Isles as a whole showed a slight excess 
r ainf all above the normal, and there seemed to be 
some hope that the tendency for drought had come 
to an end. June has, however, showed some notable 
dry periods, and when the figures for that month are- 
collected and the period of seven months from last 
December is considered, the general shortage will 
probably stand out as one of the ihost notable, if not 
the most notable, of any dry period of that length in 
Great Britain since acouratfe rainfall measurement 
'began. 

The approaching visit to South Africa of the British 
Association has undoubtedly stimulated interest in 
its many archaeological and ethnological problems, 
not least perhaps those which centre in the prehistoric 
stone buildings, of which the greatest and best known 
is Great Zimbabwe. In addition to the expedition, 
of which Miss Caton-Thompeon is the leader, sent out 
by the British Association itself, and the independent 
investigations being carried out under permit of the 
Rhodesian authorities by Dr. Leo Frobemue, an 
Italian expedition is in the field. It has been sent 
out under the auspices of the Royal University of 
Florence. One of the members. Dr, Lidio Cipriani, 
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professor of ethnology in the University of Florence, 
is reported in the Times of June 21 to have arrived 
at the conclusion that the Zimbabwe collectively 
are a native product, the work of an African people 
without any foreign influence. It is to be hoped that 
Dr. Cipriani may have an opportunity of laying his 
views before the Association. Dr. Cipriani is also 
reported to have discovered some Bushmen paintings 
of exceptional significance. They exhibit the feature 
of superposition, a painting of an Arab typically 
dressed having been found under a picture of a Bush¬ 
man fighting Bantus. This, needless to say, confirms 
the relatively late date of the Bushman paintings, 
some of which indeed are known to be quite modem. 
These paintings were found in the Marandellas district. 
An engraving found at Mazabuka is said to be like 
nothing found elsewhere in Africa and to give certain 
indication of prehistoric man. The description, how¬ 
ever, is too vague to give any clear idea of its 
character. 

As was announced in our issue of June 22, p. 961, 
by arrangement with the Air Ministry and Messrs. 
Wireless Pictures (1928) Ltd., synoptic weather charts 
are being broadcast from the Daventry Station (6 XX) 
of the British Broadcasting Corporation every Tues¬ 
day and Thursday between 2 p.m. and 2.26 v.m. Re ¬ 
ports of the reception of these charts on a Fultograph 
from as many different places as possible will be of 
the greatest value to the experimenters. Any pos¬ 
sessor of a Fultograph can obtain a supply of prepared 
paper and envelopes and also full particulars of the 
reports required by writing to Wireless Pictures (1928) 
Ltd., Dorland House, 14-16 Regent Street, London. 
We hope that the results will demonstrate that it is 
possible to send in a few minutes from a central station 
to all parte of the country, and to airships and aero¬ 
planes in flight, weather charts and forecasts. It will 
be of the greatest value for pilots to see at a glanoe the 
state of the weather in the districts to which they are 
flying. 

The history of Danish broadcasting is a notable 
example of the wisdom of State encouragement of 
amateur effort. In the Wireless World tor June 19 
a good aooount is given by P. O. Laagballe of the 
rise of broadcasting in Denmark. In 1922 it come 
into existence almost accidentally. Government teats 
were being made with the view of establishing radio 
telephony between the mainland and the Island of 
Bornholm, using a Poulsen continuous wave trans¬ 
mitter. During these teste several amateurs were 
surprised to hear something that sounded like the 
scratching music made by an old gramophone. When 
regular reception was established, it was found 
impossible to prevent * listening in \ Private trans¬ 
mission, however, was forbidden. This led to the 
formation of the Danish radio chib, the members of 
which were anxious to secure the same privileges as 
radio enthusiasts in other countries. A modem 
valve transmitter was erected at a station just outside 
Copenhagen- Although the plant was supplied by 
the State, its operation and maintenance were 
trusted to the radio club. This arrangement 
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a success, no difficulty was experienced in getting 
permisson to erect a broadcasting station in Copen¬ 
hagen itself, funds being provided by the State and 
a few private subscribers. The club operated this 
hew station at Erst, but as the programmes became 
elaborate and the expenses heavy, the State assumed 
control and a radio bill was passed taxing all listeners. 
The tax is now a uniform one of ten crowns por annum. 
The first relay stations were fitted on the passenger 
steamers between Copenhagen and Jutland. They 
picked up the Copenhagen programmes and trans¬ 
mitted them. A high power station has now been 
built at Kalundborg on the western coast of Seeland. 
The ratio of licensed listeners to the total population 
is greater in Denmark than in any other country in 
the world. 

An expedition under the auspices of the .German 
Government to study the ice-sheet of Greenland is 
being undertaken this year. Prof. A. Wegener, who 
has had previous experience in Greenland, will be in 
charge. This year’s work will be by way of prepara¬ 
tion for the main undertaking next year. According 
to the Geographical Journal for June, three stations 
will be established in the same latitude but at wide 
intervals. The Erst will be about 12 miles within 
the ice-sheet in the Umanak district. The second 
will be in the centred part of the ioe-sheet, and the 
third will be on Sooresby Sound. Wintering parties 
will inhabit all the stations and take the temperature 
of the ice at different levels. Radio and weather 
forecasting stations will be established at the three 
stations. It is proposed to use motor sledges as well 
as dogs and Icelandic ponies in transport. 

In his address to the Royal Geographical Society at 
the annual general meeting on June 24, Sir Charles 
Close referred to the growing value and importance 
of air surveys. Some attempts at aerial photography 
were made last oentury, but nothing practical in aerial 
survey was achieved until the aeroplane supplanted 
the balloon as a means of air transport. It was during 
the War that air photography became a recognised 
method of survey. Sir Charles Close went on to give 
some account of air surveys that have been made or 
are in process of completion. Perhaps the out¬ 
standing example of aerial survey is that of the diffi¬ 
cult country in Brazilian Guayana along the Rio 
Negro, Rio Branco, and Rio Parima. The whole is 
covered with dense forest, but about 12,000 square 
miles were photographed in 174 hours. Then the 
detail was fitted into a framework of astronomically 
fixed positions whioh were made along the rivers. As 
a quick means of survey in new countries, aerial photo¬ 
graphy has been used in Northern Rhodesia, Iraq, 
Burma, and the Bio de Janeiro district in South 
America, the Malay States and elsewhere. Rapid 
improvements in the cartography of many of the less 
known parts of the world are thus rendered possible. 

1 ^ ■ 

A laros earthquake was recorded at Kew Observa¬ 
tory on June 27, The first tremors reached the 
Oi^ss^l^y at IS hr. 1 m, 38 sec. G.M.T. The epi- 
centre is estimated to have been 7500 miles away, 


but the initial impulse was too small to be any indica¬ 
tion of the bearing. 

Mr. L. Bellingham, of Messrs. Bellingham and 
Stanley Ltd., 71 Hornsey Rise, N.19, reminds us that 
the electrification of omnibuses described by Prof. 
C. V. Boys in our issue of June 29 was pointed out 
by him in Nature of Sept. 10, 1927, p. 367^ He 
believes the charge is the result of the friction on the 
brake drums rather than the rolling of the tyres on 
the asphalt, because he has noticed it particularly 
on the buses descending Crouch Hill on the portion 
of the road which is paved with granite setts. These 
small electric shocks are well known to the conductors, 
but they attribute it to a slight leakage from 1 ' the 
magneto. 

It is probably known to our astronomical readers 
that for the measurement of positions and areas of 
sunspots a collection of solar photographs for each 
day of the year is made at Greenwich with the co¬ 
operation of the observatories of the Cape and 
Kodaikanal. In most cases there are two or more 
photographs for each day. One complete set is pre¬ 
served at the Royal Observatory, and we are informed 
that arrangements have recently been made for a 
(hiplioate set to be stored at the Science Museum, 
South Kensington. This has the great advantage of 
housing two complete sets at different places, in case 
of accident; also the set at the Science Museum is 
easily accessible to students of astronomy and magnet¬ 
ism who may wish to consult the negatives. 

At the meeting of the Geological Society held on 
June 20, the following foreign members were elected : 
Prof. Charles Schuchert, of Yale University, New 
Haven, Connecticut; Prof. Pierre Termier, Directeur 
des Services de la Carte G6ologique de France, Paris ; 
Dr. Edward Oscar Ulrich, U.S. Geological Survey, 
Washington, D.C. ; and Dr. Thomas Wayland 
Vaughan, Director of the Scripps Institution of 
Oceanography, University of California. Foreign 
Correspondents were also elected as follow : Prof. 
Othenio Abel, of Vienna ; Dr. Clarence N. Fenner, of 
Washington, D.C. ; Prof. Olaf Holtedahl, of Oslo, 
Norway ; Dr. Rudolf Staub, of Berne, Switzerland ; 
Dr. V. K. Ting, of Peking, China ; and Prof. Carl 
Wiman, of Upsala, Sweden. 

In the Calendar of Patent Records which appeared 
in the issue of Nature for June 1, the entry relating 
to the invention of vaseline referred to the provision 
of the law whioh denies registration as a trade-mark 
to a commonly-used descriptive word, and oited 
1 vaseline * as a case to whioh this provision had been 
applied by the British Courts. Mr. R. F. Kennedy, 
12 Church Street, Liverpool, has pointed out, however, 
that although the lower Court ordered the removal 
of the mark * vaseline * from the register on the 
grounds stated, this decision was afterwards reversed 
by the Court of Appeal, and the registration of the 
word as a trade-mark, first effected in 1877, remained 
in foroe. 

Applications are invited for tlge following appoint- 
jpents, on or before the dates mentioned:—A 
scientific officer and a junior scientific officer on 
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the Air Ministry Scientific Research Staff, primarily 
for duty at the Royal Aircraft Establishment, South 
Famborough—The Chief Superintendent, Royal Air¬ 
craft Establishment, South Famborough, Hants (July 
6), An engineer for the Fruit Storage Research 
Station, East Mailing—The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen Street, 
S.W.l (July G). A lecturer in pharmaceutics at the 
Chelsea School of Pharmacy—The Principal, Chelsea 
Polytechnic, Manresa Road, S.VV.3 (July 6). A 
whole-time assistant (male) to the Public Analyst— 
The Secretary, Health Department, Grey Friars, 
Leicester (July 6). An assistant lecturer in mechani¬ 
cal engineering—The Principal, Municipal College of 
Technology, Manchester (July 8). An assistant lec¬ 
turer in mechanical engineering at the Bath Municipal 
Technical College—The Director of Education, Saw- 
close, Bath (July 8). A resident engineer in connexion 
with the Sea Wall and Embankment Scheme—The 
Town Clerk, Municipal Offices, Liverpool (July 9). 
An assistant lecturer in electrical engineering at the 
Technical College, Bradford—The Director of Educa¬ 
tion, Town Hall, Bradford (July 10). A headmaster 
for the Sandown County Secondary School—The 
Director of Education, County Hall, Newport, I. of 
W. (July 11). A full-time assistant to take charge 
of the eleotrical engineering National Certificate 
courses—The Principal, Technical College, Wolverton, 
Bucks (July 12). A resident lecturer in mathematics 
with subsidiary science—The Principal, Saltley Train¬ 
ing College, Birmingham (July 12). An assistant water 
engineer—The Town Clerk, Town Hall, Bexhill (July 
12). An honours graduate as demonstrator in zoology 


—The Secretary, Queen’s University, Belfast (July- 
13). A lecturer and demonstrator in pharmacy—The 
Principal, Central Teohnioal College, Suffolk Street, 
Birmingham (July 13). An engineering assistant in 
the Highways and Bridges Department of the Surrey 
County Council—The Clerk to the Council, County 
Hall, Kingston-on-Thames (July 13). A professor 
of municipal engineering and town planning and 
a professor of railway and road engineering at the 
Royal School of Engineering, Giza, Cairo — The 
Director, Egyptian Education Office, 39 Victoria 
Street, S.W.l (July 15). A full-time teacher for the 
Marine Engineering Department at the L.C.C. School 
of Engineering and Navigation, High Street, Poplar, 
E.14—Education Officer (T.la), The County Hall, 
Westminster Bridge, S.E.l (July 15). A part-time 
instructor in mechanical engineering—The Principal, 
Technical School, Watford. A principal of the Ken- 
rick Technical College—The Director of Education, 
Education Offices, High fields, West Bromwich. A 
test assistant to assist in chemical analysis of metals 
and alloys — The Chief Superintendent (quoting 
A.365), Royal Aircraft Establishment, South Fam¬ 
borough, Hants. An assistant mechanical engineer 
for the Railway Department of the Government of 
Ceylon—The Crown Agents for the Colonies (quoting 
M/1581), 4 Millbank, S.W.l. A mechanical engineer 
in the Ministry of Public Works, Cairo—The Chief 
Inspecting Engineer, Egyptian Government, 41 Tot- 
hill Street, S.W.l. An assistant experimental officer 
for design duties for Government Establishment at 
Biggin Hill, Kent—The Secretary, R. E. Board, 14 
Grosvenor Gardens, S.W.l. 


Our Astronomical Column. 


Origin of the Planetary System,—The May issue of 
Mon. Not . R.A.S. contains a paper on this subject 
by Dr. H. Jeffreys. He gives a r&mm6 of various 
theories, starting with that of Buffon, who suggested 
that a massive comet struck the sun. Many subse¬ 
quent theories supposed that the near approach of 
another star to the sun caused the outrush of a stream 
of matter from it by tidal action. The rotations of the 
sun and planets were explained as due to the return 
of a portion of the expelled matter to them after it had 
received a transverse deflection, from the attraction of 
the star in the case of the solar matter, or of the sun 
in the case of that returning to the planets. He 
examines this suggestion numerically, and finds that 
it does not give rotations of the right order for the 
large planets. He then examines the suggestion that 
the other star actually collided with the sun, and that 
as they separated a long filament of matter was drawn 
out between them ; this, like the tidal filament in the 
theory of approach without collision, is supposed to 
have broken up into the planets. It would also re¬ 
ceive a rotational motion by the puff of the other star. 
On certain assumptions, Jeffreys finds that the mass 
of the filament might be 1/500 of the sun’s, and that 
the periods of rotation of the resulting planets would 
be of the order of 8 hours, in good agreement with the 
actual values for the large planets. 

Objections had been made to the tidal theoxy on the 
ground that close approaches of stars would be ex¬ 
tremely rare; obviously actual collisions would be 
rarer still, so the adoption of the theory would seem 
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to imply that planetary systems are excessively rare 
in the vmiverse. 

Periodic Comets.— L'Aetronornie for May contains 
an article by M, F. Baldet in which he gives a useful 
table of elements of all the comets known to have 
periods less than 170 years. It is quite up-to-date 
and includes the two most recent discoveries, Pons- 
Forbes and Schwassmann-Wachmann II. There are 
two lists, the first consisting of thirty-one comets 
observed at more than one apparition. Three of these 
are marked with an asterisk, indicating that the 
identity of the objects seen at the two returns is not 
absolutely certain ; twenty-two of them belong to 
Jupiter’s family, one to Saturn’s, two to Uranus’s, five 
to Neptune’s, and one has a period of 164 years (seen 
in 1742 and 1907). The second list contains those 
seen at only one apparition; it contains thirty-five 
comets, twenty-two of which belong to Jupiter's 
family; of the others* five have periods between 
11 years and 18 years, two between 40 years and 
46 years, three between 64 years and 80 years* and 
three exceeding a century. Two comets of the second 
list are due at perihelion in the present year. Mr. F. 
R, Cripps has oomputed the perturbations by Jupiter 
of Giacobini's comet 1896V from its discovery to Hie 
present time; be finds perihelion occurs next Septem¬ 
ber and gives a search ephetmeris in the B.A.A* 
Journal, No. 7. The B.A .A. Handbook gives ephemefr- 
ides for Pemne’s and Metcalf’s comets, noth of Which 
are due at perihelion this year. 
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Research Items. 


Boyle as a Philosopher of Science.—In the recent 
issue of Archdon (vol. 11, No. 1, pp. 1-12), G. W. 
Spriggs estimates Boyle in his capacity of a critical 
and constructive philosopher. The author justly 
observes that Boyle has become a figure of uncertain 
importanoe in science ; his claim to recognition is 
usually baaed upon the law associated with his 
name, and upon rather vague statements to the effect 
that he is the father of modern chemistry. The bulk 
of his writings, and tho dryness of his style, have 
doubtless combined to prevent his ideas from receiv¬ 
ing adequate attention by modem historians of 
science. Mr. Spriggs shows that Boyle introduced 
much improvement in scientific reasoning, aoutoly 
criticisod the old and vexed question of the ‘ qualities * 
of bodies, and, by his conceptions of minima (small 
undivided partioles) and ‘ local motion \ paved the 
way for fundamental advances in scientific thought. 
As an experimental investigator he was seldom sur¬ 
passed for patience, resource, and accuracy, while in 
many of liis penetrating analyses of his observations 
are to be found the germs of ideas current even to-day. 
He did much to clear away the scholastic under¬ 
growth which hindered scientific progress, and formu¬ 
lated conditions under which scientific work should 
be carried out in order to discover the truths of 
Nature. It is clear from Mr. Spriggs’ all too brief 
essay that' a full study of Boyle’s writings would be 
a very welcome contribution to the history of science. 

Rock Carvings in the Italian Alps.—In Antiquity 
for June, Mr. Milos C. Burkitt discusses the origin and 
purpose of the rock carvings on the slopes around 
Monte Bego in the Italian Maritime Alps. The only 
systematic study of these carvings in the neighbourhood 
of Bordighera was that made by Mr. Clarence Bicknell, 
who, beginning in the year 1897, in the following 
twenty years made rubbings of some 15,000 carvings. 
The carvings fall into three classes: (1) Animals; 
(2) weapons and tools; (3) signs, patterns, and scenes. 
The animals are predominantly oxen. There are 
several human figures, mostly associated with 
ploughing scenes. The drawings are nearly all con¬ 
ventionalised, and the figures represented as though 
seen from above. The weapon most commonly figured 
is the triangular dagger with a handle. The halberd 
is also shown. As the carvings are at the head of 
valleys leading up to Monte Bego, and this mountain 
is an important cyclonic centre, of which the peasantry 
fully reoognise the importance in connexion with the 
weather, it is suggested that the carvings may be the 
expression of a seasonal agricultural cult wliioh took 
the form of an annual pilgrimage such as those which 
have been perpetuated in Italy under the Church. 
The objeet of the pilgrimage would be to secure 
weather propitious for the crops and animals from the 
spirit of the mountain. As regards their a^e, there is 
no evidence of habitation before the period of the 
carvings, and though culturally all tho carvings can 
be assigned to the Early Bronze Age, it does not 
necessarily follow that they can be associated in time 
with the industry of the lake dwellers. On the other 
hand, the Iron Age peoples do not appear to have 
penetrated these mountains, but the absence of any 
Christian symbol shows that they must have been 
produced prior to a.d. 300. 

Association of the Tuatara Lizard with Nesting 
Petrels.—A note on some features of this curious 
association between a lizard and a bird appears in the 
special scientific number of the Municipal Record 
of the Auckland City Corporation, issued on the 
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occasion of the visit of the New Zealand Institute 
Science Congress in January last. Tuataroe still five 
in fair numbers on eight or ten groups of islands near 
East Cape, and these are inhabited also by different 
species of petrols. In many cases the burrows of tho 
petrels are shared by tuatara and petrel during the 
nesting season, while in the winter, when, old and 
young petrels have departed for the northern hemi¬ 
sphere, the tuatara digs itself in at the end of the 
burrow to hibernate. The association as a rule is one 
of laissez faire ; both petrel and tuatara, the note 
relates, sleep during the day, and at night, when the 
lizard issues to hunt nocturnal insects, the petrel* also 
goes about its business. Occasionally the lizard may 
devour the solitary chick of the potrel, but often it 
just leaves it alone. It appears that in the first 
instance the burrows are made by the petrel, but the 
lizards are long - lived, and, surviving the birds, 
eventually may remain sole occupants of the tunnel. 

Effect of Low Temperature on Mitosis.—F. G. 
Spear (Arch. /. exp. Zellforach., 7; 1928) records 
observations on the effoot of low temperature on 
mitosis in tissuo obtained from the choroid and 
sclerotic of chick embryos of 7-8 days’ incubation 
grown in fowl plasma and chick embryo extract on 
coverslips each inverted over a hollow-ground slide. 
The cultures were placed in a cold room at 0*5° C. 
for four hours and then incubated at 37° C. Tho 
duration of mitosis in chick tissues at 38° C. varies 
from 23 to 65 minutes (Levi, W. H. and M. R. Lewis, 
and Strangeways) ; at 28° O. the process takes about 
twico as long (Lambert and Hanos) and at lower temper¬ 
atures is further delayed or arrested. Probably those 
cells which are in the later stages of mitosis when the 
culture loaves the warm incubator for the oold room 
pass through to completion, those in tho early stages 
of mitosis proceed for a time and become arrested 
when the temperature of the culture falls to between 
10° C. and 0° C. On re-incubation after chilling, the 
majority of these cells resume the process of mitosis. 
Chilling interferes with the initiation of mitosis, and 
there is no evidence of the resumption of this process 
until after 80 minutes’ incubation. From this time 
there is a steady increase in mitosis until a maximum 
is reached about tho 9th hour after chilling, when the 
number of cells in mitosis exceeds that in the controls 
by 60 per cent, after which there is a gradual fall up 
to the 13th hour of incubation. The fall in number 
of cells in mitosis seen during the first Gi-hoiu* period 
of incubation subsequent to chilling is almost exactly 
compensated by the increase during the second 5 J-hour 
period. 

Vaccination of Silkworms.—Among the diseases to 
which silkworms are subject and wliioh cause con¬ 
siderable mortality are those known as yellowness 
(giallume) and flacoidity. In Parts I.-V. of the Rcndi- 
conti of the Reale Istituto Lombardo di Soienze e 
Letter© for the current year, Dr. Domenico Carbone 
gives the results of experiments, made in conjunction 
with Signorina Elena Fortune, on the vaccination of 
the silkworms with material prepared from the whole 
of the microflora of the diseased worms. Various 
preparations of vaccine made in different ways were 
employed and the mode of administration was either 
oral alone—by means of leaves immersed in the 
vaccine solution and then redried — or oral and 
cutaneous (spraying) together. The number of 
experiments made is as yet small, but the results, 
although not entirely consistent, indicate that distinct 
diminution in the mortality due to these two diseases 
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may be affected by the vaccination. The immunity 
appears to be speoific. 

Experimental Hop Drying.—The correct rate of dry¬ 
ing hope is an important matter to the hop grower, 
since the colour and aroma by which the finished 
product is judged for brewing purposes are guaranteed 
only by prolonged and therefore expensive drying at 
a low temperature. More than twelve hours, for 
example, are required at temperaturos below 120° F. 
The seventh season’s work (1927) at the experimental 
oast of the Institute of Brewing, Paddock Wood, 
had as its principal object the determination of the 
most economical drying and storage conditions, and 
some interesting results are summarised by A. H. 
Burgess in the May issue of the Institute’s Journal 
(35, 235 ; 1929). The actual (T) and minimum (M) 
times of drying in minutes were shown to be related 
to the loss of water (L) in oz. per square ft. of kiln 
floor, and the air speed (a) in ft. per min. by the 
equation T^M + 87*3 L/a 1 ' 047 . M was found to 
depend principally on the temperature and to a less 
extent on a. Hops dried at above 104° F. showed a 
decrease in preservative properties, probably on account 
of a reduction in the proportion of so-called a-acid, 
though hops sterilised at 212° F. had higher preserva¬ 
tive properties than the same hops dried in air at 
140° F. Hops sterilised by treatment with sulphur 
dioxide, or dried in nitrogen at 212° F., however, 
showed a decrease in preservative value, and the effect 
of the former gas on the colour was no more marked 
than that produeed by sulphur burnt in the ordinary 
way. The present type of intermittent kiln was 
shown by humidity measurements to produce very 
uneven drying, and a continuous type is considered 
more suitable. On the other hand, this lack of uni¬ 
formity is partly compensated by diffusion of the 
moisture, particularly from the strigs to the bracts, 
during the cooling period. 

The Coral Reefs of Oahu.—The island of Oahu 
in Hawaii is surrounded by a fringing reef and also 
shows fossil reefs in certain parte. Mr. J. B. Pollock 
publishes his researches on the nature and origin of 
these reefs in Bulletin 55 of the Bemioe P. Bishop 
Museum, Hawaii. The fringing reef is in a state of 
active growth and is covered, like the fossil reefs up 
to 20 feet above sea-level, by coralline algse and corals, 
the former predominating. Very few corals are found 
near the zone of breakers. The present fringing reef 
has developed since the last change in level of the 
sea, and began its growth at a depth of probably 
three fathoms or less. If the most abundant organism 
in the reef, a species of crustaceous alga, be taken as 
a basis for calculation, the rate bf growth of the reef 
must be about 18 feet in 5000 years. Mr. Pollock 
insists that the study of these reefs gives no support 
to Darwin's subsidence theory. There is no barrier 
reef with lagoon. The fossil reefs were all formed 
during a time when the sea stood higher than it does 
at present, but thero is no evidence by which to deter¬ 
mine definitely their ages. The sea bottom around 
Oahu gives Mr. Pollook no evidence of a submarine 
shelf such as is demanded by the glacial control 
theory. Outside the reef the slope is gentle to a 
depth of 40 fathoraH and then more rapid to 100 
fathoms. He regards the slope of the sea floor as 
being very similar to that of the continental shelf. 

Electron Waves.—The experiments of Drs. Davisson 
and Germer on the polarisation of electron waves, 
a preliminary account of which was published in 
NatuA last year (Nov. 24, p. 809) are described in 
detail in the May number of the Physical Review. 
The principle which they have employed is simple, 
being that of the Nfirrenberg polarisoope, with 
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nickel crystals instead of mirrors, an 1 electron pun * 
in place of the source of light, and a Faraday cylinder 
to receive the twice-reflected beam. The actual 
apparatus is most complicated, and consists of an 
elaborate metal structure which is built into an 
exhausted glass vessel, and so designed that there is 
freedom of motion between the appropriate component 
parts, whilst, at the same time, currents of only some 
10" 11 ampere to the collecting cylinder can be measured 
with accuracy. The assembly of the apparatus is a 
matter of some delio&cy, and the planning and carry¬ 
ing out of the experiments a notable achievement. 
The results obtained are in agreement with Prof. 
C. G. Darwin’s theoretical prediction that an initially 
unpolarised beam of electrons should remain un¬ 
polarised after diffraction by a grating, provided that 
the forces responsible for the scattering are electric 
rather than magnetic in origin. 

Secondary Cosmic Radiation.—It has been noticed 
in work with the Wilson expansion apparatus that, 
even when very great care is taken to avoid radio¬ 
active contamination, fast /?-rays of uncontrolled 
origin occasionally appear, shooting across the 
chamber in almost straight lines. From the small 
linear density of the ions in their trails, it is certain 
that these particles are of exceptionally high speed, 
and the attractive hypothesis that they represent 
secondary electrons produced outside of the chamber 
and in its walls by the ultra-gamma cosmic radiation 
has now been examined by D. Skobeltzyn (Zeitschrift 
filr Physiky May 11, p. 686), using the method men¬ 
tioned in his recent letter to Nature (Mar. 16, p. 411). 
Thirty-two trails of this type appeared on making 
some six hundred exposures, and in only one instance 
was the trajectory of the particle markedly affected 
by the magnetic field in the chamber. The energy of 
the majority of the particles was not less than 
15 million electron-volts. Taken in conjunction with 
the frequency with which they occur, and the fact 
that they have a predominantly vertical direction of 
motion, this leaves little room" for doubt that they 
are secondary products of the cosmic radiation. The 
exact mechanism by means of which they axe produced 
is nevertheless not certain. They exhibit a marked 
tendency to occur in groups of two or three, which 
are not contemplated in the usual Compton-Debye 
theory of the scattering of radiation, and there is also 
some indication that fast protons may be present, as 
well as the 0-particles. If this can be substantiated, 
it will be difficult to avoid the conclusion that the 
cosmic rays are able, directly or indiroctly, to effect 
the disintegration of the nucleus of an atom. 

Specific Heats at Low Temperatures. —An account 
of the determination of the specific heats of acetone, 
methyl-, ethyl- and n-propyl alcohols at low tem¬ 
peratures is given by 8. Mitsukuri and K. Hara 
in the Bulletin of the Chemical Society of Japan for 
March. Temperatures down to about - 110° C were 
employed, and in order to overcome the difficulty of 
maintaining the environment of the calorimeter at 
constant temperature, a method was used whereby 
the temperature of the calorimeter surroundings was 
allowed to increase at a regular rate. 

Heats of Combustion of Organic Compounds.—A 
critioal survey of previous work on the heats of com¬ 
bustion of organic compounds has been made by 
M. S. Kharasch arid ie published by the TJ.S. Bureau 
of Standards in the Journal of Research, vol. 2, No. 2. 
A table of * best * values, including all the available 
data, is given, together with a complete bibliography. A 
method is described for calculating the heat of combus¬ 
tion from the structural formula of the substance, and 
in most oases the calculated and observed values agree 
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to within 1 to 2 per cent, that is, within the limits of 
error of the experimental determinations. 

Manganese in Foodstuffs.—The results of an in¬ 
vestigation of the manganese in foodstuffs and a 
method for its analysis are described by Newcomb 
and Sankaran in the Indian Journal of Medical 
Research, vol. 16, No. 3. The ash of the foodstuff 
was dissolved in nitric acid and the manganese then 
oxidised to permanganate by ammonium persulphate 
in the presence of silver nitrate as catalyst. The 
amount of permanganate was estimated by the depth 
of coloration. Manganese appears to be present in 
all foodstuffs, with the exception of oils and cane- 
sugar, and a sample of oatmeal contained as much as 
348 milligrams per kilogram. In cereals most of the 
manganese appears to do in the outer layers of the 
grains, and hence much of it is often removed when 
these are prepared for use as food. 

The Radiation Hypothesis of Chemical Reaction.— 

If thermal unimolecular reactions are really photo¬ 
chemical reactions in which the frequency of the 
activating radiation lies within the infra-red region, 
then the thermal reaction rate should be increased 
by e^nposing the system to such radiation. W. Ure 
and R. C. Tolman have applied this test in the 
case of the mcemisation of d-pinene, which is known 
to be unimolecular, by subjecting the pinene to 
radiation of wave-lengths up to 3 m at such a tem¬ 
perature that the thermal reaction was just appre¬ 
ciable. Their experiments, which are described in the 
Journal of the American Chemical Society for April, 
show that large increases in the density of radiation 
of these wave-lengths has no effect on the rate of 
racemisation. The work of Lewis and Mayor, also 
carried out with pinene, is critically discussed, and 
their conclusion that radiation up to wave-lengths of 
13 g is inactive, is not accepted by Ure and Tolman. 

Cracking Petroleum.—In two recent papers in the 
Proceedings of the Royal Society (vol. 116, p. 601, 
and vol. 120, p. 247), Prof. H. A. Wilson has developed 
the theory of the chemical equilibrium of mixtures of 
paraffins and unsaturated hydrocarbons, and has 
shown that the composition of both the liquid and 
the vapour phases can be calculated approximately if 
the temperature and pressure of the system are known, 
Iu a third paper, in the May issue of the Proceedings 
(p. 16), he has now applied these results to the 
important practical problem of the ‘ cracking ’ of 
petroleum, in wliich the composition of an oil is 
altered by heating it under pressure, the product being 
afterwards fractionated. He finds good agreement 
between the actual course of the reactions and that 
predicted from thermodynamical reasoning, both when 
the pressure is sufficiently high to keep the greater 
part of the oil in a liquid state, and when the cracking 
is performed on the vapour, in spite of the fact that 
although it is possible to make some allowance for the 
deposition of coke, the theory has not yet been 
extended to allow for the presence of naphthenes and 
aromatic hydrocarbons. Apart from its possible 
applications in petroleum technology, Prof. Wilson's 
work is of great interest in that it seems to oonfirm 
the view that was expressed by Berthelot so long ago 
as 1860, that a mixture of hydrocarbons will proceed 
to equilibrium if only it is raised to the appropriate 
high temperature. 

Electric Power in Quarries.—In the Mining Electri¬ 
cal Engineer for May there is an interesting descrip¬ 
tion of the Blackford quarry of the Midlothian County 
Council, The improved methods of quarrying, and 
the rapidity with which necessary repairs for the 
roads can now be carried out, have proved a great 
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boon to the county. The quarry is worked by an 
electric supply taken from the works of the Edin¬ 
burgh Corporation, and transmitted at high voltage 
to the quarry, where it is converted to a pressure of 
400 volts. The first operation in quarrying road 
material is to break up the rook. This is done by 
the ordinary methods of drilling and blasting. The 
broken material is separated by hand into portions 
larger and smaller than about five inches. The 
wagons containing the material are transported by an 
endless rope haulage to the feeding platform, where 
the large material is tipped into a primary crusher, 
and the smaller into a shaker feod. The crusher is a 
massive piece of machinery with manganese steel 
jaws capable of reducing the material to portions ju>t 
greater than five inches. The output is then trans¬ 
ported to the secondary crushing plant. A magnetic 
pulley is used to prevent any ‘tramp ' iron from 
passing into the crushers and possibly damaging 
them. The crushers are capable of producing about 
60 tons per hour, tho stones all being less than 2J 
inches. By suitable screens the material is graded, 
some of it passing to a granulator where it is further 
reduced. The storage bunkers have a capacity of 
800 tons each, and are dividod into compartments 
depending on the size of the graded material. Each 
compartment has a sliding trap-door over the loading 
dock so that the material can be transferred directly 
to the wagons. 

New Steam Tables. — An interesting report en¬ 
titled “ Extended Steam Tables ” is made ny Prof. 
H. L. Callendar to the Institution of Mechanical 
Engineers. The report is from the British Electrical 
and Allied Industries Research Association, with the 
assistance of wliich it recently became possible to 
measure the total heat of both water .and steam at 
pressures up to 4000 lb. per square inch and tem¬ 
peratures up to 760° F. The need for accurate know¬ 
ledge of the properties of steam at high pressures 
and temperatures, including the critical region, has 
been acutely felt recently, and this is a very welcome 
contribution to the subject. Tho new data obtained 
are quite inconsistent with the van der Waals theory, 
but fall into line with the basis of the Joule-Thompson 
equation. A general account is given of the theory 
and development of an equation of the latter type 
with suitable constants to give a good fit over the 
whole range, together with a skeleton set of tables 
calculated from the new equation. The equation and 
tables are not intended to be final, but are given as 
a basis for discussion and comparison. The apparatus 
and methods of taking and reducing the observations 
are dealt with briefly, since they have been fully 
described in previous articles dealing with investiga¬ 
tions in lower pressure regions, to all of which articles 
references are made. The method of analysing the 
observations is illustrated by a few actual examples, 
the analyses chosen for this purpose being those of 
the observations taken with the object of investigating 
the effect of air and other impurities on the equilibrium 
between steam and water. Beyond the critical point, 
the effect of small impurities is very pronounced and 
moBt difficult to determine, and while this obstacle 
has been surmounted in this instance, the possibility 
readily suggests itself of great difficulty in the practical 
use of steam at such pressures due to instability 
resulting from small impurities. At low pressures 
the values given in the tables do not differ greatly 
from the previously published Callendar tables, but 
the differences increase with the pressure and are of 
considerable magnitude at the highest pressures, where 
th$ new tables tend to agree more closely with the 
recently published Mollier tables. 
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The National Physical Laboratory, Teddington. 


Inspection by the 

O N Tuesday, June 18, the General Board of the 
National Physical Laboratory made its annual 
visitation. A large number of visitors, including 
members of scientific and teohnioal institutions, 
Government departments and industrial organisa¬ 
tions, were present, and were received by Sir Ernest 
Rutherford, president of the Rpyal Society and chair¬ 
man of the General Board, Sir Richard GJazobrook, 
chairman of the Executive Committee, and the 
Director, Sir Joseph Petavel. 

Numerous experiments were in progress. 

In the Aerodynamics Department the investigation 
on wing flutter has been extended to include the case 
of tail flutter, and the research has reached a stage at 
which recommendations can be made for the preven¬ 
tion or minimisation of flutter in given cases, except 
at flying speeds well outside the normal range. 
Demonstrations of the nature of wing and toil flutter 
were given, together with illustrations of some methods 
of its prevention. 

The drag on an aerofoil is closely correlated with 
the nature of the flow close to its surface, and an 
experiment was in progress to determine the points 
at which the flow changes from a laminar to a tur¬ 
bulent character around a body of good aerodynamic 
shape. At appropriate points on the body were fitted 
hot wire anemometers constructed of platinum wire 
a few hundredths of an inch thick. In series with the 
anemometer wire was the primary of a transformer, 
and together they formed one arm of a bridge. A 
definite steady temperature was attained in the 
platinum wire with the bridge in balance. Turbu¬ 
lence in the boundary layer produced rapid fluctuations 
in the temperature, and therefore in the current 
through the anemometer wire, with corresponding 
changes in the secondary current, which wets amplified 
by an appropriate amplifying Bystem. 

In another experiment the velocity distribution 
across the boundary layer was being studied at a 
number of points along the median section of a 
Joukowski aerofoil. In order to minimise external 
interference a very small Pitot tube is used, and can 
be advanced in steps of one-thousandth of an inoh 
from outside the wind tunnel. The mechanism for 
advancing the Pitot head is entirely enclosed in the 
aerofoil, and consists of an electromagnetically 
operated pawl actuating a ratchet wheel attached to 
a finely threaded spindle passing through the Pitot 
tube support. 

A demonstration was also given of an extreme case 
of body-wing interference in an aeroplane model in 
which the drag of the body in the presence of the wing 
became negative, their combined drag thus being less 
than the sum of their individual drags. 

In the Engineering Department a machine for 
making tests in tension, compression, or bending up 
to a maximum load of twenty-five tons was shown. 
The machine is fitted with a six-speed gear-box, the 
intervals being covered by varying the speed of the 
driving motor. By this means fates of travel from 
one-thousandth of an inch to two and one-half inches 
per minute can be imparted to the cross-head. Auto¬ 
graphic records of stress and strain can be taken on 
a recording drum. 

Of interest ako was apparatus for the determination 
of the slip and coefficient of friction of belts under 
running conditions. The belt passes round two large 
cast-iron pulleys and the sum of the tensions in the 
tight and slock portions can be adjusted by means of 
lever mechanism attached to one of the pulleys. The 
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difference in the two tensions is obtained by means 
of a torquemeter on the driving shaft. The pulley 
speeds are measured by a speed counter connected 
differentially to them. From the data so obtained 
the belt slip and the efficiency of the power transmis¬ 
sion can be determined. 

The investigation on the mechanism of deformation 
in single crystals, described last year, has been ex¬ 
tended to include the hexagonal type such as zinc 
and the rhomboidal type such as antimony, and it 
has been confirmed that deformation occurs by slip 
on the basal plane. Apparatus has been devised 
whereby Laue photographs can be taken of a single 
crystal of tungsten at tensile stresses up to one 
hundred and four tons per square inch. 

For experiments on road skidding a special motor¬ 
cycle side-car has been constructed equipped with 
mechanism for recording the load, braking foroe, and 
force normal to the wheel, which can be set at any 
desired angle with the direction of motion. Records 
have been obtained under various climatic conditions 
up to speeds of about thirty miles j>er hour. 

For the study of the deformation and fracture of 
metals and alloys under prolonged load at high tem¬ 
peratures, special apparatus has been devised in the 
Metallurgy Department, To enable the behaviour of 
the specimen to be followed during load, the surfaces 
must be polished and kept free from contamination. 
For this purpose the test-piece is enclosed in a long 
silica tube dipping into mercury at the bottom and 
communicating at the top with exhausting pumps. 
The mercury column which rises in the tube serves 
as a seal. A suitable furnace encloses the tube and 
specimen, temperatures of the order of 1000° 0. 
being attained. The load is applied to the lower end 
of the specimen by a lever and weight. In the case 
of specimens which are volatile in vacuo, a neutral 
atmosphere can be introduced. 

Apparatus for the determination of the heat which 
becomes latent in wire-drawing was shown. The wire 
is kept in tension by suitable springs attached to 
pulleys which the wire traverses. The calorimeter in 
which the die is placed is a Dewar flask. The work 
done is determined from the tensions in the springs, 
the difference between this and the heat generated 
being the latent heat of plastic deformation. An 
electrical method is used to measure the mean ex¬ 
tensions of the springs, platinum-iridium contacts 
attached to them being free to slide along platinum 
wires included in two bridge circuits. The arrange¬ 
ment of the galvanometer and potentiometer is such 
that the difference between the two extensions is 
determined direotly. The calorimeter is calibrated 
electrioally. 

Specimens of alloys for high temperature tests and 
of special refractories, both developed in the depart¬ 
ment, were on view. Of the former, one niokel- 
ohromium-iron alloy containing proportions of oarbon, 
silicon, and tungsten was found to have an ultimate 
breaking stress of thirty tons per square inch at 800° 
C., and at this temperature to withstand without 
breaking a steady load of five tons per square inch 
for 68 days. 

In connexion with the determination of the metre 
in terms of wave-lengths of light, a hew wave-length 
comparator is under construction in the Metrology 
Department. To minimise temperature effects the 
comparator is thermally insulated in a double walled 
enclosure and the room temperature is controlled 
thermostatically. In order to determine its tern- 
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perature accurately the invar end gauge about 1 metre 
long, which forms the Fabry-Perot Station, is wound 
witn its own resistance thermometer. The air in the 
case is heated electrically and circulated. 

An interference method has also been developed 
of measuring the lengths of block gauges without 
involving the wringing of glass plates to their end sur¬ 
faces. The gauge to be measured is mounted vertically 
in optical contact with the upper surface of a fiat, 
horizontal steel plate. The difference in height of 
the two reflecting planes formed by the upper end of 
the gauge and the surface of the steel plate iH deter¬ 
mined in terms of light wave-lengths with reference 
to a lightly silvered glass plate supported above the 
gauge and parallel to the steel plate. 

For comparing the pitches of six-inch lengths of 
leading screws a screw-pitch calliper has been devised 
in the department. The instrument rests upon the 
screw on two inverted V’s and is fitted at each end 
with a ball-ended projection engaging a thread. One 
of these is rigidly attached to the calliper, the second 
being attached to one end of a lever operating a dial 
indicator. 

In the Physics Department a distant - reading 
resistance thermometer outfit embodying novel 
features has been developed for work in connexion 
with the cold storage of food. The bridge is direct 
reading and embodies three dials giving readings in 
steps of 10° F., 1° F., and 0*1° F. The switch gear is 
so arranged that the battery current is completed 
only so long as one of the dial knobs is depressed. 
For each dial there is an appropriate resistance in the 
battery circuit sufficient to prevent violent deflection 
of the galvanometer needle if the bridge should bo out 
of balance when the knob is depressed. 

Apparatus for the determination of the latent heats 
of liquids at various temperatures and the specific 
value of refrigerants was also shown in the Heat 
Division. In the former the calorimeter is supported 
in a novel form of constant temperature enclosure 
consisting of a spiral of iron tubing cast into the walls 
of an aluminium container. The spiral is connected 
to a refrigerating plant circulating ammonia gas, arid 
any desired temperature may be produced and main¬ 
tained constant. The heat required for evaporation 
is balanced by a measured electrical supply. Liquids 
studied include sulphur dioxide, methyl chloride, and 
pentane. 

In the latter apparatus two reservoirs connected 
by a tube and stop-valve are immersed in a constant 
temperature bath. One reservoir contains the liquid 
refrigerant to be studied and the other iR connected 
to an evacuating system. By repeated evacuations 
of the latter and refilling with vapour from the liquid 
container, the weight of vapour required to fill the 
receiver can be determined, so giving the specific, 
volume directly. 

In the Sound Division apparatus for the measure¬ 
ment of sound absorption of materials by reverbera¬ 
tion methods was demonstrated. The reverberation 
period of an empty room with hard walls is first deter¬ 
mined, after which a definite area of the material to 
be tested is introduced and the period again deter¬ 
mined. From the observed reduction in the period 
the absorption coefficient may be calculated. A valve 
oscillator and loud speaker arranged to oscillate over 
a definite frequency range are used to produce the 
sound, and a microphone, receiving set, and reflecting 
galvanometer serve to record the decrease in sound 
intensity on photographic paper, the time scale being 
given, by cm electrically operated tuning-fork ana 
phonic motor. 

Apparatus for the measurement of X-ray intensity 
in terms of the international unit was also shown. 
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Normally tlie intensity has been measured by the 
colour change of barium platinocyanide pastilles when 
exposed to a given quantity of X-ray radiation. The 
accuracy of this method is limited by the sensitivity 
of individual observers to small colour changes and 
by the dependence of the reaction on the wave-length. 
The new apparatus consists of a rectangular ionisation 
chamber fitted with two parallel graphite electrodes 
through which the X-ray beam passes, graphite being 
ohosen as its atomic number approximates closely to 
that of air. The normal guard ring is used and the 
potential difference across the plates is sufficient to 
produce saturation. A string galvanometer measures 
the ionisation current. 

In the Optics Division a bonch and measuring ap¬ 
paratus have been constructed for the calibration of 
electric lamps as master-standards of total radiation. 
A Moll open thermopile and potentiometer system 
specially designed to eliminate or minimise the effects 
of parasitic electromotive forces arc used to determine 
the radiation. It is,possible to compare the standards 
directly with a suitable black-body furnace. 

In the Electric Standards Division a valve generator 
source of low and telephonic frequencies was shown in 
operation. Two oscillators are used, one possessing 
a fixed frequency of about one hundred thousand 
cycles per second, while the frequency of the other 
is continuously variable from about ninety to one 
hundred thousand cycles per second. Small voltages 
from each oscillator are applied to the grid of a* de¬ 
tector valve and the resulting beat tone is amplified 
in three stages. The output from the final stage of 
amplification is very constant over a frequency range 
of from thirty to ten thousand cycles por second, the 
voltage being about one hundred. 

In the High Voltage Building was to be seon appar¬ 
atus which has been developed for research work on 
behalf of the British Electrical and Allied Industries 
Resoarch Association in connexion with the dielectric 
losses at high voltages in power transmission cables. 
This apparatus consists of a large parallel plate con¬ 
denser and a water-tube shielded resistor, each having 
zero phase angle. With these the losses in cables have 
been measured at voltages up to two hundred thou¬ 
sand. Use is made of half-wave rectification of the 
capacity current flowing across a spark-gap in the 
high voltage circuit to measure the peak voltage, which 
is calculated from the mean value of this current, the 
frequency and the known capacity of the gap. 

A demonstration was given of the action of a three- 
phaso field on a dielectric. The latter, in the form of a 
paper cylinder free to rotate about a vortical axis, was 
set at the centre of a three-phase field. The ensuing 
rotation of the cylinder demonstrated the presence 
of tangential stresses on the dielectric. 

In the Wireless Division sensitive apparatus has 
been constructed for the rapid and accurate measure¬ 
ment of the capacities and power factors of condensers. 
A substitution method is adopted employing a con¬ 
denser and series resistance in a tuned circuit, the 
condenser under test being substituted for a standard 
variable condenser. High frequency oscillations are 
used and the results are given in terms of the capacity 
of the standard condenser and the values of the 
resistance. 

Transmitting and receiving circuits have been 
developed for work on wave-lengths of less than 
twenty-five metres. A transmitter operating at two 
hundred watts on a wave-length between four and 
ten metres, and a portable loop reoeiver working over 
the same range, were shown. Of interest also was a 
laboratory two-valve oscillator working on a wave¬ 
length of 1-8 metres. The inductance in this consists 
of a small rectangular coil the sides of which are about 
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an inch in length, wliile the oapacity is provided by 
the inter-electrode capacities of the valves. 

A single loop direction finder operating on a wave¬ 
length of seven metres is capable of receiving signals 
at distances up to eight miles. 

In the Photometry Division improvements have 
been made in the apparatus for investigating the effect 
of glare on the brightness-difference threshold, the 
chief new feature being automatic control of the rate 
of change of brightness of the test spot. The move¬ 
ment of the lamp producing this spot is controlled by 
an electric motor, the speed of which is proportional 
to the distance of the lamp from the focal plane of the 
projection lens. This ensures constant percentage 
increase in unit time of the brightness-difference be¬ 
tween the test spot and the surrounding field. 

Of interest also was an investigation directed to¬ 
wards the prevention of fading of water-colour pig¬ 


ments. A sufficient range of pigments to oover ap¬ 
proximately the visible spectrum is exposed on differ¬ 
ent fabrics to sunlight and to the radiation from a 
carbon arc. Protection is given by plain glass and by 
various types of ultra-violet absorbing glass. From 
the results obtained it is hoped to aaoertain the 
best conditions for minimising the fading of water 
oolours. 

In the William Froude Tank a novel method of 
determining the wind resistance and centre of effort 
of ship superstructures by measurements in water was 
demonstrated. The superstructure complete with 
funnels, masts, derricks, etc., is towed upside down 
in water at slow speeds. Then, ainoe for the same 
value of Reynolds’s number the fraction (resistance)/ 
(length)* (speed)* (density) is the same for air and 
water, the resistance in air can be determined from 
thejneasured value of the resistance in water. 


Jealott’s Hill Research Station. 


rTIHE future of agriculture is bound up with the 
•I development of tho fertiliser industry. Farming 
without manures, the exploitation of the natural 
resources of the soil, is eharactensed by large areas 
and declining yields ; it is only rendered possible by 
cheap and abundant labour on one hand or a high 
degree of mechanisation on the other. Tho first step 
towards more permanent conditions and a higher 
level of production is usually the fixation of atmo¬ 
spheric nitrogen by the agency of leguminous crops,' 
aided when necessary by the addition of phosphate 
and of lime. The use of animal manures follows. 
Then in the search for nitrogen, farmyard manure is 
enriched by the feeding of purchased feeding stuffs. 
At this stage the need for further phosphate became 
insistent, and we roach the level of the best British 
farming of the ’seventies. 

In recent years in the older countries this system 
has been pushed one stage further by the scarcity of 
land, the introduction of crops which make a great 
demand on the soil, and the necessity of securing a 
high production per acre. On the lighter soils, par¬ 
ticularly, the need for more potash makes itself felt, 
and for certain crops in the rotation further nitrogen 
is still necessary. For a time, by-product sulphate 
of ammonia and Chile nitrate of soda could provide 
the necessary nitrogen. In the War period and the 
years which followed, various processes of fixing 
atmospheric nitrogen were greatly developed, thus 
laying the foundation of an abundant supply of cheap 
nitrogenous fertilisers in all industrialised countries. 

In the meantime, numerous field experiments in 
Great Britain and abroad showed that an increased 
amount of nitrogenous fertilisers could be consumed 
by farmers with advantage, particularly if supported 
by appropriate additions of phosphoric acid and 
potash. It was further shown that grass-land in 
intensively fanned countries, which hitherto had 
received phosphates, if it was manured at all, could 
also benefit from nitrogenous fertilisers under certain 
systems of management. The supplying of a range 
of nitrogenous manures suited to the varied conditions 
of Great Britain and the Empire, and the working 
out of their economical and effective use in practice, 
is the task which Imperial Chemioal Industries, Ltd., 
has taken up. As the source of supply there is the 
huge synthetic nitrogen plant at Billinghom-on-Tees, 
turning out as its main products sulphate of ammonia 
and nitro-chalk, the former being our leading source 
Of nitrogen as regards tonnage and range of application, 
with almost a century of experience and experiments 
behind it; the latter a new product consisting of 

No. 3114, Vol. 124] 


ammonium nitrate and chalk, which combines the 
advantages of nitric and ammonia nitrogen. There 
is, however, the staff and equipment at Billingham to 
manufacture further products as the need for them 
may arise ; and one may expect to see in due course 
the production of ammonium phosphate, and by 
inclusion of the natural potash salts, a range of high- 
grade mixed fertilisers similar to those which are 
becoming a feature of the continental market. 

To develop the old ami to investigate the new an 
expert agricultural service is a necessary complement 
to the producing organisation. Imperial Chemical 
Industries’ Research Station at Jealott’s Hill, near 
Maidenhead, which was opened on June 28, is designed 
to meet this need. It consists of a farm of some 
440 acres, and a well-equipped laboratory containing 
the usual departments for the study of tho many-sided 
problems of plant and animal nutrition. 

The arable portion of the farm is devoted to ex¬ 
periments of modem design to test the effects of 
fertilisers on farm crops, with special reference to the 
use of I.C.I. products. In addition to the fertilisers 
mentioned above, ammonium chloride, urea, nitrate 
of lime, ammonium phosphate, and the German 
compound fertiliser * nitrophoska are being used. 
Experiments are also in view on the manuring of 
horticultural crops, a line of inquiry which has been 
somewhat neglected in the past but will assume 
greater importance in future. The grass-land is largely 
used for investigations and demonstrations of intensive 
systems of pasture management in which the use of 
generous applications of nitrogenous fertilisers is An 
essential feature. 

This conversion of cheap inorganic nitrogen into 
the protein of young grass, and its further conversion 
into a saleable form by the agency of live stock, raises 
a series of practical and scientific problems which are 
being attacked energetically on the farm and in the 
laboratories at Jealott’s Hill. The effect of the 
manurial treatment on the pasture itself from its 
botanical and chemical aspects is being worked out; 
the measurement of the digestibility of the resulting 
grass to various classes of stock is under investigation ; 
while the question of how best to utilise the surplus 
which may arise in favourable seasons is being 
examined. At oertain times of year, hay-making 
is uncertain and troublesome. Two alternative 
methods are being tested ; the making of grass silage/ 
and the artificial drying of short young grass, which 
opens up the possibility of the production of home¬ 
grown concentrates or grass cakes, The latter process, 
the outcome of the work of the Cambridge School, 
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is being followed out in detail, using experimental 
drying plants of various designs. 

On the practical side, there are the agricultural 
problems which arise when any considerable change 
in management is made. These are being studied on 
the farm, and as they are successfully met they are 
demonstrated to visiting parties of farmers. Thus, 
there are demonstrations of the utilisation of in¬ 
tensively treated grass by young cattle (baby beef) 
and by dairy cows. In each case a food relatively 
rich in protein is required. The economic side of 
these trials and demonstrations is kept uppermost, 
and there is a special staff to work out ana present 
this essential information. 

With Jealott’s Hill as a centre for direction, advice, 
and the examination of results, there extends a range 
of experimental centres and demonstration areas in 
Great Britain, the Empire, and in foreign countries 
where fertiliser tests are being made on practically 
the whole range of economic crops. In most cases 
the work is (lone in close co-operation with the 
existing official agricultural institution both at home 
and abroad, and it is the policy of I.C J. to make these 
contacts as real as possible. 

Nearly seven hundred guests representing every 
branch of agriculture and its related industries wore 
present on June 28 for the official opening of the 
Research Station by the Right Hon. J. H. Thomas, 
Lord Privy Seal. The weather conditions were ideal, 
and the arrangements for the comfort of the visitors 
were admirably carried out. The importance of 
agricultural research in Great Britain and in the 
Empire, and the part which the new research station 
is to play in this sphere, were set out by tile chairman, 
the Right Hon. Lord Melehett,and by other directors 
of Imperial Chemical Industries, Ltd. 

Tlie Jealott’s Hill Station will take up its work 
with the good wishes of the other institutions already 
established in the field of agricultural research. 

H. V. Garner. 


University and Educational Intelligence. 

Birmingham.— At a degree congregation held on 
June 29 the following degrees were conferred : D.Se. 
(chemistry) on Mr. E. L. Hirst; M.D. on Mr. W. D. 
Beck and Mr. C. G. Payton. For the degree of 
Ph.D. in science there were six successful candidates. 

Liverpool. —A further step towards the comple¬ 
tion of the School of Veterinary Science of the 
University was taken on June 28, when the new 
Veterinary Hospital was formally opened by Lord 
Howard de Walaen in the presence of a representative 
gathering of those who have striven during the past 
twenty years for fuller facilities for veterinary research 
and the care of animals. This is the first occasion 
on which such an hospital is to be conducted by a 
university in Great Britain. The building is of 
quadrangle form, and surrounds a central court with 
glass roof. There is an operating theatre for large 
animals, and ample accommodation has been provided 
in the form of animal boxes and stalls. In addition 
there is a lecture theatre, and a museum, laboratory, 
operating theatre, and a surgical ward have been 
provided, the latter being specially designed for the 
needs of small animals. There is also accommoda¬ 
tion for a resident surgeon and his staff. The institu¬ 
tion is intended primarily for research and instruction, 
but in all probability provision will be made for the 
treatment of domestic pets belonging to the poor. 
Mr. R. Isherwood, lecturer in veterinary medicine 
and honorary lecturer in clinical veterinary medicine 
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and surgery, has been appointed administrator of 
the hospital, and will be associated with Profs. Share 
Jones and Gaiger in its direction. 

St. Andrews.—O n Friday, Juno 28, Her Royal 
Highness the Duchess of York opened the new Gradua¬ 
tion Hall, the gift of Mr. James Younger, of Mount 
Melville, Chancellor’s Assessor in the University fourt, 
and Mrs. Younger. The building is in North Street to 
the east of the College Chapel, and is capAble of seating 
an audience of more than 1200 persons. The original 
designs prepared by Mr. Paul Waterhouse, who died 
in 1924, were carried out by his son,Mr. Michael Water- 
house. The actual cost, amounting to about £95,000, 
has been met entirely by Mr. and Mrs. Younger. Her 
Royal Highness, after declaring the Hall operand 
handing the deed of gift to the Vice-Chancellor, Sir 
James Irvine, was presented for the honorary degree 
of doctor of laws. Among the honorary graduates 
who were afterwards capped were Lord Blanestburgh 
of Alloa, and Profs. John Dewey of Columbia Uni¬ 
versity, T. Percy Nunn of the London Day Training 
College, and A. E. Taylor of Edinburgh. 


The Joint Committee of the Royal Society and the 
University of Sheffield has appointed Dr. W. H. 
George to the Sorby Research Fellowship, tenable at 
the University of Sheffield. Dr. George will continue 
his work, begun at the Davy-Faraday Research 
Laboratory, at the Royal Institution, on X-rays and 
crystal structure. 

Applications are invited for the Drapers Com¬ 
pany’s research scholarship in dyeing, value £100 a 
year with remission of fees ; the Joseph Blamires 
research scholarship for research in colour chemistry, 
value £100 a year with remission of fees; and the 
British Dyes research scholarship for researoh in 
colour chemistry, value £75 a year with remission of 
fees. Particulars and forms of application may be 
obtained on application to the Director of Education, 
Technical College, Huddersfield. 

The Air Ministry announces that six hundred, air¬ 
craft apprentices, between the ages of fifteen and 
seventeen years, are required by the Royal Air Force 
for entry into the Schools of Technical Training at 
Halt on, Bucks, and at Or unwell, near Sleaford, Lines. 
They will be enlisted as the result of an open com- 

etition and of a limited competition which will be 

eld by the Civil Service Commissioners and the Air 
Ministry respectively. Full information regarding the 
dates of the respective examinations, the methods of 
entry and the aircraft apprentice scheme generally can 
be obtained from the Royal Air Force, Gwydyr House, 
Whitehall, 8.W.I. The scheme offers an opportunity 
to well-educated boys of obtaining a three years’ ap¬ 
prentice course of a high standard. 

A King Senior Medal, consisting of a gold medal, 
has been founded by Mr. Sontsu G. King in memory 
of his parents, Mr. and Mrs. Sung-yuan Daw King, 
with the object of encouraging original investigations 
in natural history. The medal is to be awarded 
annually for the most meritorious work, selected by 
a prise committee appointed by the executive council 
of the Peking Society of Natural History, on the flora 
or fauna of China. Mr. King has also founded a King 
Junior Prize, consisting of a bronze modal and the 
sum of 20 dollars local currency, in memory of his 
brother, Mr. Kung-pao King, a charter member of the 
Peking Society of Natural History, to be awarded for 
the best collection of Chinese natural history objects 
^with descriptive notes made by anyone under twenty 
years of age. 
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Calendar of Patent Records. 

July 6 , 2846 .—On© of the most common proposals 
for- achieving perpetual motion has been to mount 
weights on a wheel in such a manner that they are 
free to move towards the periphery on the descending 
side of the wheel and towards the centre on the 
ascending side, the greater leverage thus given to 
those on the descending side serving, it is assumed, to 
produce the rotation of the wheel. James Thompson’s 
invention, for which a patent was granted on July 6 , 
1846, utilises this principle to increase the power of 
a steam-engine, two oppositely disposed levers being 
fixed to the fly-wheel shaft, which are acted on by 
weights moved to and fro along the levers by crank 
motions. 

July 7 , 1856 .—‘ Condy’s fluid a mixture of sodium 
inanganates and permanganates, was the invention of 
Henry Bodman Condy and was patented by him on 
July 7, 1856. 

July 7 , 1884 .—The first International Convention 
for the protection of industrial property was signed at 
Paris in 1883, and came into force on July 7, 1884. 
Its main provision allowed an inventor who had 
applied for a patent in any one of the signatory States 
to obtain a patent for the same invention in priority 
to other applicants in any other country of the union, 
protection to start from the date of the first foreign 
application. The International Union now comprises 
42 States, including the self-governing dominions of the 
British Empire; Russia is the most notable exception. 

J uly 8 , 1876 .—Blasting-gel a tine—a mixture of nitro¬ 
glycerine with 7-8 per cent of collodion gun-cotton— 
was invented by Alfred Nobel in 1875 and was patented 
by him in Sweden on July 8 , 1876. The English rights 
were transferred under an old agreement to the Nobel 
Explosives Co., of Ardeer, but production of the new 
explosive did not'start here until 1879, and large 
quantities were imported into Great Britain from the 
continent, where the manufacture had been very 
rapidly developed. 

July io t 1817 .—The kaleidoscope was patented by 
David Brewster on July 10 , 1817 : “A new optical 
instrument called the kaleidoscope, for exhibiting and 
treating beautiful forms and patterns, of great use 
to all the ornamental arts—realising the idea of an 
ocular harpsichord ”. 

July 12 , 1799 .—An invention for utilising the force 
of the waves of the sea was patented in France on 
July 12, 1799, by the Girards, father and son, of 
Paris. A float in the water is suspended from one 
end of a lever, the other end of which operates pumps, 
wheels, or mills. Or a boat is provided with gearing 
which is operated cm the boat rises and falls by a 
rope, one end of which is anchored to the bottom of 
the sea and the other end weighted. 

July 12 , 1848 . — An early electric incandescent 
lamp was patented by W. E. Staite on July 12, 1848, 
the filament being of platinum and indium and 
operating in the air. Staite was also the inventor in 
1846 of on arc lamp having two vertical carbons, the 
upper one of which was stationary and the lower one 
actuated by clockwork under the control of an electro¬ 
magnet in the lamp circuit, so that the carbon was 
moved up and down as required. 

July 13 , 1781 .—The compound steam-engine was 
first introduced by Jonathan Homblower, whose patent 
for the invention was dated July 13, 1781. An engine 
was erected at the Tin Croft mine in Cornwall in 1792, 
but was found to give no greater efficiency than the 
Watt engine, and the experiment was abandoned. It 
was many years, in spite of its reintroduction by 
Wolff in 1804, before the principle of compounding 
was fully developed 
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Societies and Academies. 

London. 

Royal Society, June 27.—Lord Rayleigh : A photo¬ 
electric method of measuring the light of the nignjt sky: 
with studies of the course of variation through the 
night.—J, C. McLennan, M. W. Perrin, and H. J. C. 

1 re ton : The action of high-speed cathode rays on 
acetylene.—Lord Rayleigh : Fluorescent and phos¬ 
phorescent excitation of mercury vapour by the 
resonance frequency and lower frequencies.—T. E, 
Stern, B. S. Gosling, and R. H. Fowler: Further 
studies in the emission of electrons from cold metals. 
An extension of Nordheim and Fowler’s work on 
electronic emission from clean cold metals. It ex¬ 
plains a wide range of experimental results obtained 
with films of sodium (or tungsten). The normal stable 
sodium film formed is mono-molecular and reduces the 
work function from 4*6 volts to somewhat less than 

2 volts. The currents concerned are of high density ; 
the space charge correction is negligible for the con¬ 
ditions of the experiments discussed.—A. E. H. Love : 
The stress produced in a semi-infinite solid by pressure 
on part of the boundary. The method of potentials, 
invented by Boussinesq, is developed and applied to 
the case of uniform pressure over a circular area, 
among others. The solution is also discussed arith¬ 
metically with the object of throwing light on the 
technical question of the safety of foundations. Be¬ 
neath a round pillar, there is a basin-shaped surface 
possessing a roughly similar property. The form of 
this surface is determined. In these cases failure 
arises through excessive stress-difference. Tensile 
stress is greatest near the base of a pillar, or a corner 
of the base of a wail, and just outside it. It would not 
endanger a round pillar, but may be a cause of decided 
weakness if the boundary of the base of a wall or pillar 
presents a sharp comer.—A. N. Shaw and H. E. Reilley 
and R. J. Clark : The ageing of standard cells : in¬ 
creased accuracy in their use: and international 
comparisons.—H. Quinney : A comparison between 
the behaviour at the Ac t point of single crystal iron 
and poly crystal iron, both in the strained and un¬ 
strained states.—J. N Pring and G. M. Westrip : An 
electrometric method for the determination of ozone 
at high dilutions.—C. F. Jenkin and G. D. Lehmann : 
High-frequency fatigue.—J. S. Townsend and S. P. 
MacCalhim ; Ionisation by collision in monatomic 
gases. A discussion of some recent theories of con¬ 
ductivity.—R. C. Johnson and R. K. Asundi : The 
structure of the high-pressure carbon bands and the 
Swan system. Both systems are due to a C 9 molecule. 
Four new high-pressure bands have been found in the 
near ultra-violet, and two more in the near infra-red. 
These, with the known bands, form a single vibrational 
progression ( n f = 0 ), and both systems represent transi¬ 
tions to a common final state. The initial state of the 
high-pressure system is believed to be a normal *P 
level and different in this respect from the two lower # P 
levels, which are believed to be inverted. —D. M. Newitt; 
Gaseous combustion at high pressures (13). The 
experimental data from explosions of various 2CO + O a 

+ 4CO, 2 H a + O t + xN, ana 2H a + O a + xA mixtures at 
high initial pressures have been analysed, and mean 
molecular heats of nitrogen and steam have been calcu¬ 
lated for the temperature range 289°—2600° to 
3000° K and for carbon dioxide for the range 289° 
—3173° K. The results* for nitrogen are in agreement 
with the generally accepted values, but those for 
steam and carbon dioxide are higher.—R. J. Clark; 
On the direot determination of the eleotroatatio 
moments of molecules. Direot deflection in a rapidly 
varying field is used. Sodium and potassium atoms 
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have either no permanent electric moment, or one 
that is too small to measure. So far no polarisation 
by the field on these molecules has been found.- A. R. 
Low : On the criterion for stability of a layer of 
viscous fluid heated from below. Kayleigh gave a 
mathematical account of the modes of instability of 
a viscous fluid heated from below with the special 
assumption of zero tangential forces at the boundaries, 
and found unexpectedly that the top-heavy layer of 
fluid was stable until a certain temperature gradient, 
negative upwards, was exceeded. Jeffreys has reduced 
the problem to the solution of a linear differential 
equation of the sixth order with constant coefficients, 
the complete solution of which is now given.—R. B. 
Brode : The absorption coefficient for slow electrons 
in mercury vapour.—F. L. Usher : A mechanism of 
gelatinisation.—H. R. Hass£ and W. R. Cook : The 
determination of molecular forces from the viscosity 
of a gaH.—J. C. McLennan, A. B. McLay, and M. F. 
Crawford : The spark spectrum of thallium (Tl III).- 
R. A. Fisher : Tests of significance in harmonic 
analysis.—F. H. Constable : Sulphide colours on 
motallic copper. Spootrophotometrie methods show 
that the sequence of colours produced when a mixture 
of hydrogen sulphide and air or oxygen acts on 
metallic copper is a series of truo interference colours. 
The characteristic silvery colour is due to the flatness 
of the reflection maximum in the intensity wave¬ 
length curve.-—G. I. Taylor : Waves and tides in the 
atmosphere. R. W. B. Pearse : The ultra-violet 
spectrum of magnesium hydride II. The bands of the 
nianv-lined ultra-violet ( 7 ) system of magnesium 
hydride have been measured in the region A 25(50 to 
A 3240. The vibrational analysis shows that this 
system has no level in common with the previously 
known a- ami p-systems. The rotational structure 
is that characteristic of the '#->7? type of electron 
transition. Measurements of tho isotope effect m two 
of the bands indicate that the emitter is the diatomic 
molecule MgH (or MgH + ), Mg having isotopes of 
atomic weights 24, 25, and 26.— G. Temple : The 
second-order wave equations of the spinning electron. 
The equations are obtained by a simple modification 
of Maxwell’s electrodynamic equations. As in Dirac’s 
theory, non-commutative properties of the operators 
are employed to introduce spin-correction terms into 
the wave-equations and expressions are obtained for 
charge-density and current.-density, together with 
polarisation and magnetisation.—A, V. Hill: Anaerobic 
survival in muscle. 

Physical Society, May 24.—J. H. Vincent : Kxpori- 
rnents on magnetostrictivo oscillators at radio fre¬ 
quencies. An account is given of tho behaviour of 
two magnetostrictive oscillators, 6 mm, and 4*5 mm. 
in length, when placed in a coil in series with the main 
induction coil of a simple valve-maintained oscillating 
circuit. The frequency characteristic of the smaller 
oscillator is 540 kc./scc. 

June 14.— W. Jevons : The band spectrum of lan¬ 
thanum monoxide: with a preliminary note on 
electronic band spectra of diatomic molecules. The 
spectrum has been observed from A8700 to A2850, and 
the band-heads (most of them not hitherto recorded) 
arranged into several systems. 

pAttia. 

Academy of Sciences, May 27.—Ch. Lallemand and 
E. Prdvot: Slow variations of the mean level of the 
sea on the French coast. The rise in the sea-level, 
verified on the French coast for the last three-quarters 
of a century, is not due, as had been supposed, to a 
slow sinking of the ground, but to astronomical 
phenomena of a periodic nature. The total amplitude 
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of the regular oscillation appears to be about 7 *5 cm.— 
H. Vincent : The therapeutic results given by a new 
antistreptococcic serum. Detailed account of clinical 
results obtained with tho now serum.—Andre Blondel : 
The {towers and mutual hormanances of non-sinusoidal 
alternating currents. Suggestion of a now terminology 
for wattless currents.—E. Mathias : Contribution to 
the study of fulminating material. Discussion of the 
bost. means of protecting buildings ugainst globular 
lightning. J. Neyman : The limit of probability of 
hypothesis.—Paul Dubreil : 801110 complements to 

Noether’s theorem.—-Serge Bachvaloff : The simul¬ 
taneous deformation of two associated surfaces. S. 
Finikoff : The congruences of Uoursat.—Georges 
Durand : The construction of Oantor-Minkowski in 
the plane.—Miron Nicolesco : A theorem of Pompeiu. 
— Ren 6 Lagrange : Certain functions associated with 
Legendre functions.—Henri Cartan : The growth of 
meromorph functions of one or more complox vari¬ 
ables.—J. Le Roux : Systems of reference with 
apparent gravitation.---H. Mineur : Statistical re¬ 
searches on the solar apex and on tho vortex of the 
distribution of the stellar velocities.—Alex. V^ronnet : 
The electronic theory of the ether and of light. The 
electronic theory, extended to the ether, explains the 
field not mechanically but electrically. From this 
theory can be deduced the laws of light, magnetism, 
and gravitation.- -V. Bjerknes : The equations of 
hydrodynamics.-- J. E. Verschaffelt : Can the Max¬ 
well -Clausius relat ion be ex j Gained wit hout recourse 
to the principle of Carnot ? Critical discussion of a 
recent communication (CM. 1929, p. 778) of V. 
Karpen.—L. Brlininghaus : Tho existence of a con¬ 
ducting state of so-called insulating liquids. Certain 
liquids (petrol, vaseline oil, crystallised benzene) in 
thicknesses of the order of 0-5 mm. show a slight 
conductivity, diminishing with time : this n\ay bo 
attributed to the presence of traces of dissolved water. 
Hut for thicknesses of the order of 10 ^ a now pheno¬ 
menon appoars. Under a potential difference of from 
50 to 110 volts, these insulating liquids suddenly 
aequiro metallic conductivity. The possibility of a 
short circuit was excluded ami there was no pulverisa¬ 
tion of the metal.—Pierre Bricout : Tho eflicacity of 
discontinuous electrostatic screens.—G. Siadbei : A 
new use for piezo-electric quartz. An application 
to chronomotry. Edmond Rouelle : The character¬ 
istics and stability of ferroresonarit circuits (oscillating 
circuits admitting of coils with iron cores),—Jean 
Thibaud : The possible existence of important excep¬ 
tions to the principle of selection relative to the total 
quantic number. The N spectrum of thorium.—A. 
Canaud : The electrolysis of water with alternating 
current. The hydrogen produced is taken as a measure 
of the electrolysis. The rosults of experiments with 
solutions of potassium, calcium, magnesium, and 
sodium sulphates are given.—A. Roux and J. Cournot : 
The study by means of the X-rays of the internal 
transformations of the silver-zinc alloys. The effects 
of annealing, tempering, and reheating after tempering 
were specially studied : the general conclusions given 
in an earlier communication, based on physical and 
micrographic measurements, wero confirmed.—S. 
Rosenblum: The fine structure of the magnetic 
spectrum of the a-rays of thorium C. Use was made 
in these experiments of the large electromagnet of the 
Academy of Sciences giving a magnetic field of the 
order of 36,000 gauss.—M. Prettre and P. Laffitte : 
The temperatures of ignition of mixtures of carbon 
monoxide and air. The precautions taken were 
the same as those described in a previous paper 
for mixtures of hydrogen and air. The ignition 
temperature is not modified by the presence of small 
proportions of residual burnt gases, but is lowered to 
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a marked extent by water vapour.—J. Bougault and 
J. Leboucq : The action of heat on the ailophanic 
amides. The decomposition by heat (200°-210° C.) 
of the ailophanic amides derived from amines of the 
aniline type gives ammonia, cyanuria acid, and asym¬ 
metrical urea. The allophanates derived from hydra¬ 
zines behave differently, there is no formation of 
oyanuric acid, ammonia is produced and there is con¬ 
densation to a urazol.—R. Bousset : The problem 
of asymmetric synthesis.— Lespieau and Journaud : 
1 : 6 -Heptadiine and 1 : 8 -nonadiine. These two 
hydrocarbons are produced by the interaction at 
ordinary pressure of the sodium derivative of acetylene 
and trimethylene bromide and pentamethylene 
bromide respectively. The physical and chemical 
properties of the two hydrocarbons are given.—Mme. 
Pierre Billon-Bardon : The reduction of diphenyl - 
glycidic ether by means of sodium and absolute 
alcohol.—Henri Moureu : The tautomerism of the 
a-diketones ; Study of the states of equilibrium. 
Methyl benzylglyoxal can be obtained in two tauto¬ 
meric forms differing markedly in their refractive 
indices. Starting with eithor of these, the equilibrium 
in the presence of a catalyst can be studied by means 
of the refractive index. The results of the experiments, 
shown graphically, prove that the same equilibrium 
point is reachecl whichever isomer be taken.—A. 
Leulier and Y. Dreyfuss : The bromination of 
1 : 4-aminophenylarsinie acid.—R. Fosse, A. Brunei, 
and P. De Graeve : The quantitative biochemical 
analysis of allantoin in the presence of urea. Hydro¬ 
lysis is oarried out by means of Soja hispida , in presence 
of ammonium carbonate. The urease destroys the 
urea and the allantoinase converts the allantoin into 
allantoic acid.—Edgar Aubert de la Rue : The exist¬ 
ence of agate and of Iceland spar in the Kerguelen 
Archipelago.—Jacques Bourcart and Guy Le Villain : 
The Acadian of the Moroccan Antiatlas,—A. Demay : 
The Moldanubian (Hercynian chain).—A. Perrier : 
The presence of certain thermophile fungi in farmyard 
manure and in organic matter undergoing decom¬ 
position. A fungus with optimum temperature of 
growth 40° C. which resists a prolonged exposure to 
66° C. is termed thermo-tolerant, reserving the word 
thermophile for moulds the optimum culture tem¬ 
perature of which is above 50° 0. One such mould 
has been isolated with an optimum culture temperature 
of 57°-0O° C. and resisting several hours’ exposure to 
72° C.—V. Ghimpu : Contribution to the chromosome 
study of the Acacia.—G. Mangenot: The so-called 
phenomena of aggregation and the arrangement of the 
vacuoles in conducting cells.— A. Sartory, R. Sartory, 
and J. Meyer : *A disease of the melon (Citrullus 
vulgaris) caused by a Fusarium and a colour-producing 
bacterium.—R. Bonnet and Tchang-Hyao-Tchi: Over¬ 
feeding. Experiments on giving a considerable excess 
oyer the normal food ration to the rabbit and the 
pigeon. It was shown that the alimentary canal acted 
as a regulator of the energy distribution.—Emile F. 
Terroine and P. Danmanville: The formation of 
creatine at the expense of proteid substances.— 
Michel Polonovski and Ren£ Hazard : The comparative 
cardiovascular actions of two isomers : tropanol and 
pseudotropanol.— A. Fessard and -H. Laugier : The 
form of the electromyogram of voluntary contraction. 
Oscillographic records.—Robert Faillie and Martinot 
Lagarde : Study of the influence of lighting on the 
precision of movements in the course of professional 
work. Three different tests were applied to five 
subjects, and the mean results are given as ourves. 
These show that for feeble illumination a small in¬ 
crease in the light intensity produces a marked 
improvement in the precision of the movements.— 
H. Colin and P. Ricard : Some properties of laminarine 
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from the Laminaria.—Paul Cristol: The interpreta¬ 
tion of the values for the alkaline reserve of the blood 
plasma in the course of the keto-acidoses. In the case 
of keto-acidosis, normal or high alkaline reserves, 
frequently met with in diabetes, should be regarded 
as results due to defective technique ; the accumula¬ 
tion of acetylacetic acid in the blood causes errors in 
the analytical method of Van Slyke.—J. Vellard and 
Miguelote Vianna: Modifications of the blood 
coagulation in yellow fever : their importance for the 
early diagnosis,—A. Saenz : The transplacental in¬ 
fection of the guinea-pig by the ictero-hseraorrhagio 
spirocheete. 

Copenhagen. 

Royal Danish Academy of Science and Letters, 
Jan. 26.—C. Wesenberg-Lund : Contributions to the 
biology of Leukochloridium t paradoxum. This peculiar 
Trematod larva, living in Succinea putrid, has been 
studied for four years, partly in Nature and partly in 
cultures, some of which are more than four years old. 

Feb. 8.—P. 0. Pedersen : Long retarded echo 
signals. Discussion of the possibility of obtaining 
long retarded echo signals of the propagation of radio 
waves within the terrestrical atmosphere, or by re¬ 
flection from or by propagation along ionisation bands 
outside this atmosphere. 

Feb. 22.—Ojvind Winge : The nature of the sex 
chromosomes in Humuhts . The male plant of 
Humulus Japonicus has three X-chromosomes, while 
the female has two. The difference between the two 
sexes, thus, is of quantitive nature. In H. lupuhts 
the male has one X- and one Y- and the female two 
X-chromosomes, the Y -chromosomes of the male 
plant being homologous with the two X-chromosomes 
of H. Japonicus . 

Mar. 8.—Elis Strbmgren : Some classes of orbits in 
the restricted problem of three bodies (probl&ne re¬ 
straint). In 1889 and 1892 the Danish Academy set 
two prize questions, which resulted in the first attempts 
(v. Haerdtl and Burrau) to solve with the aid of 
numerical integration such special cases of the 
problem of three bodios as are not pure problems 
of perturbation. In 1897 G. H. Darwin published his 
well-known paper “ Periodic Orbits ”, in which some 
classes of periodic orbits in the special problem, the 
44 Probl6me restreint ”, were studied. In 1913 the 
problem was again attacked at the Copenhagen 
Observatory, ana the programme—the study of all 
simple periodic orbits in the probl&me restreint—has 
now been carried through, The present paper gives 
the numerical results for some of the classes of orbits. 
The whole numerical material is to be published. 

Mar. 22.—Harald Bohr und Bdrge Jessen : The 
distribution of the Riemann f-function (1).—C. H. 
Ostenfeld : A fertile interspecific hybrid in the genus 
Polemoniurn. P. mexicanum and P. pauciflorum are 
two Mexican species, the former rather a slender plant 
with short blue corollas and transparent tube about 
3*6 mm. in length, the latter a coarser plant with 
fewer and larger flowers, yellowish corolla with reddish 
tinge and tube about 30 mm, long. P. mexicanum 9 x 
P. pauciflorum £ gives an intermediate and uniform 
F v which splits in F t and P 8 and is fertile. The 
reciprocal cross fails, probably because the pollen of 
P. mexicanum is not able to grow down the stigma of 
P, pauciflorum to its ovary. 

April 19.—L. Kolderup Rosenvinge : Reproduction 
in the Danish species of Phyllopkora. The Aetna* 
thecium of Phyuophora Brodlcei does not belong to 
a parasite (Actinococeus), and it is not an organ of 
the PhyUophora -plant; it arises on a sporophvte, 
developing in the sexual shoots from the auxiliary 
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cell of a prooarp, breaks through the surface of the 
plant and produces nemathecia. On germination, 
the tetraspores of the latter give rise to young plants 
of Phyllophora. The nemathecia of Pkylhphora 
rubens are true organs of the species. 

May 5.—C. H. Ostenfeld : The species of larch 
( Larix ) and their geographical distribution. All the 
species are found on the northern hemisphere and are, 
as a rule, mountain plants ; towards the north some of 
them occur at the sea-level. Three of the ton species 
occur in North America, the others in Eurasia. Most 
of them have restricted areas of occurrence ; only 
L. sibirica, L. dahurica, and L. laricina are widespread. 
The distribution of the various species is given, 

Geneva. 

Society of Physics and Natural History, Mar. 21.— 
G. R. Gutzeit and Ch. Devaud : A new automatic 
apparatus for titration. The apparatus is based on 
the fact that the potentiometric curve of the liquid 
in which the reaction takes place presents a sharp 
minimum at the neutral point, in the case of a strong 
acid and a strong base. The arrangement, which also 
includes automatic filling of the graduated burette, 
is such that the titration is automatically stopped at 
the neutral point.— E. Briner, P. Schnorf, and R. 
Meyer : The ozonation of the gaseous unsaturated 
hydrocarbons. The authors have specially studied the 
ozonation of those unsaturated hydrocarbons (ethylene, 
propylene, butylene), which are present in industrial 
gases (lighting gas, coke oven gas, gas from oil 
cracking). These substances have been submitted to 
ozonisation, either in solution at a low temperature, 
with the view of the production and study of the 
ozonides, or in the diluted gaseous state in the presence 
of more or less steam, which removes all danger of 
explosion. The yields recorded for the utilisation of 
ozone and these hydrocarbons are sufficiently high to 
give a technical interest to the problem studied.— 
Ed. Parejas : Geological observations in Corsica (4). 
Details of the Lias of Corte and the autochtone 
nummulitic of Lozari. The author notes the presence 
in the “ brdche du T616graphe ” of Corte of limestone 
bands associated with carbonaceous deposits. These 
facies are identical with those of the zoned limestones 
of the middle Lias of the Chamonix region. Tho 
autochtone Lutecian of Lozari extends to the north 
of the sea ; it is there represented by a coarse grit 
containing NummuUtes perforatus and Discocyclina 
Arehiaci ,— E. Rod and G. Tiercy : The eclipse of the 
sun of Nov. 1, 1929, at Geneva. The times of first 
and last contact have been calculated graphically ; 
the first contact tfilt take place at 11.16, Geneva civil 
time, the last contact at 13.8. Tho middle of the 
eclipse will be at 12.12, At this time 0 * 18 of the sun’s 
diameter will be covered by the moon. Hence at 
Geneva the eclipse will not be very noticeable.— 
G. Tiercy : Where astronomers and navigators do not 
appear to have been happy in the choice of a term. 
The author recalls that astronomers and navigators 
often oonsider the terms 4 correction ’ and 4 rate * 
of a clock as having the same meaning. In 
reality 4 correction ’ and 4 rate ’ have opposite signs, 
where the word rate (itai) has the usual signification 
given to it in the ordinary language of business, 
finance, physics, etc. This oonfusion appears to arise 
from the fact that astronomers have called the marche 
of a chronometer the difference between two successive 
corrections (oorreotionj - correction^, whilst in ordin¬ 
ary language the course of any enterprise is the 
difference between two successive rates (rate l -rate.); 
the latter mode of expression is that generally 
employed by clockmakers. 
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Melbourne. 

Royal Society, April 11.— C. H. Ostenfeld : A list of 
Australian sea-grasses. As a result of tho examina¬ 
tion of the National herbaria of New South Wales and 
Victoria and of some recent collections from the 
eastern States, several interesting additions to the 
knowledge of the distribution of the sea-grass flora 
of Australia are listed.— Isabel C. Cookson : An 
account of a crown rot of English walnut trees in 
Victoria. A crown rot of English walnuts has 
occurred spasmodically for some years in the north¬ 
eastern district of Victoria, the casual organism has 
been found to be a species of Pkytophthora , compared 
by the writer with P. parasitica Dastur. It is an inter¬ 
cellular parasite occurring in the phloem and cambfal 
regions, causing the death of these tissues, and a sub¬ 
sequent separation of the wood and bark. The para¬ 
site has beton isolated in pure culture, and its life 
history followed. When inoculated into seedling 
walnuts, death has resulted, and from their dead 
tissues the fungus has been re-isolated. 


Official Publications Received. 

Britihu. 

Wigan and District Mining and Technical College. Opening of Ex¬ 
tension by the lit. Hon. the Viscount Chelmsford, 13th June 1929. Bp. 
14+ 9 pluteR. (Wigan.) 

Journal of the Indian Institute of Science. Vul. 12A, Part 6; 1. A 
Study of the Symbiotic Fungus from the Mysore Can Insect, by M. 
Hreenlvasaya and 8. Mahdihasaan ; ii. Tho Golgi Apparatus of Free- 
living Protozoa, by H. B. Madhava Jiao. Pp. 99-77 -4* 3 plates. 
(Bangalore.) 12 annas. 

University of Sheffield. Experimental Researches and Reports 
published by the Department of Glass Technology. Vol. 11, 1928, Pp. 
iil-f 203. (Sheffield.) 

Northamptonshire Education Committee. I^and Utilization Map of 
the County of Northampton : prepared from a Parish Survey on the Six- 
Inch Scale, carried out hy the Pupils of the Public Secondary and 
Elementary Schools of the County, under the supervision of their 
Teachers. K. E. Field, Controller of the Survey. Scale of One Inch to 
One Statute Mile. In 8 Sheets. 83^ in. x26j in. (Northampton : County 
Education Offices.) 

Ceylon Journal of Science, Section J4 : Zoology and Geology. SpolJa 
Zcytunica. Edited by Dr. Joseph Pearson. Vol. 15, Part 2. May 20th. 
Pp. 78-168 + plates 21-34. (Colombo: Colombo Museum ; London: 
Dulau and Co., Ltd.) 2.60 rupees. 

Malaria In Forest Areas. By Lieut.-Col. J. A. 8. Phillips. Pp. 2d. (Cal¬ 
cutta : Government of India Central Publication Branch.) 2 annaa ; Bd, 
Transactions of the Mining and Geological Institute of India. Vol. 23, 
Part 2, May. Pp. 91-194 + piatea 2*10. (Calcutta.) 2.8 rupees. 

Mining and Geological Institute of India. Member List, 1929. Tp. 20. 
(Calcutta.) 

The Inman Forest Records. Silvicultural Series, Vol. 18. Part 9: 
Commercial Timber (Katlm) and Ueart-wood Volume Tables for Khalr 
(Acacia Catechu, Willd.) in North India. By H. G. Champion, Ifthwar 
Das MAhendru and Parma Nand Suri. Pp. 88 + 2 plates. (Calcutta: 
Government of India Central Publication Branch.) 14 annas ; la. HU. 

Administration ttcjwrt of the Marine Biologist for 1927. Pp. 27. 
(Colombo : Government Record Office.) 65 cents. 

Administration Report of tho Director of the Colombo Museum for 
1927. Pp. 86 + 9 plates. (Colombo : Government Record Office.) 1 rupee. 

Loughborough College, Leicestershire. Calendar, Session 1929*80. 
Pp. xlv + 234 + 76 plates. (Lough borough.) t*. Otf. net. 

Department, of Scientific and Industrial Research. Building Science 
Abstracts. Compiled by the Building Research Station and published 
in conjunction with the Institute of Builders. Vol. 2 (Now Series), 
No. 6, May. Abstracts Nob. H26-1025. Pp. v+178-206. (London : H.M. 
Stationery Office.) 9d. net. 

University of Cambridge : Department of Agriculture, Animal Nutri¬ 
tion Research Institute. First Report on the East Anglian Pig Record¬ 
ing Scheme. By H. H. Davidson and A. N. Duck ham. Pp. 48. 
(Cambridge.) Is. net. 

Ventilation Conditions, Normal and Abnormal: and their Investigation. 
By Robert C, Frederick. Pp. 30. (London : Institute of Chemistry.) 

Transactions of the Iloyal Society of Edinburgh. Vol. 66, Part a, No. 
12: A Study of the Effect of Diurnal Periodicity upon Plant Growth. 
By George Iledlugton. Pp. 247-272 + 2 ulates. 4a. Vol. 50, Part 2, No. 
18; Jurassic and Kamo zoic Corals from Somaliland. By Mary H. 
Latham. Pp. 273*290+2 plates. 8a. (Edinburgh: Robert Grant and 
Son ; London : Williams and Norgftte, Ltd.) 

Trinidad and Tobago. Minutes and Proceedings of the Froghopper 
Investigation Committee. Part 1. Pp. 28. Part 2. Pp. 26-39. Part 3, 
Pp. 41*69. Part 4 . Pp. 61-98. Parts. Pp. 99-140. Part 0, Pp. 141- 

177. Part 7. Pp. 179*210, Part 8. Pp. 211-258. Part 9. Pp. 269* 

800+1 plate. Part 10, Pp. 807-851. Part U. Pp. 86. Part 12. Pp. 

87-112. Part 18. Pp, 118-178. Part 14. Pp. 176*222. (TrinidAd, 

B.W.I.: Government Printing Office.) 

Journal of tho Chemical Society: containing Paper* communicated ;to 
the Society. June, Pp. iv+130lM9Sfl + viii, (London.) 
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Air Ministry: Aeronautical Research Committee. Report* and 
Mem or and*. No, 1201,(E. 29): On the Stiffness of Crank (inafta. By 
II, Constant, (I.C.E. 670; T.V.C. 4l>; Final revise.) Pp, 10+8 plates. 
Is. n«t. No. 1213 (A«\ 372): Wind Tunnel Tests of Aerofoil* with Pilot 
Planes. By F, II. Bradfletd amt K. W. Clark, (T. 2T17.) Pp. 26+10 
plates. Is. Sti. net. (Loudon: H.M. Stationery Office.) 

FobkIon. 

Contributions t.o Embryology. Vol, 20, Nos. 109-117 : Early HU-ges in 
Uj« J>evp|opm«Mtof Pig Embryos, from the Period of Initial Cel! Cbsavagw 
to the Time of the Appearance of Limb-Buds, by C. JI. Hauser and (4. 1. 
Streeter'; Th»* J>erelopmeul, of the Meninges in Amphibia, a Study of 
Normal and Experimental Aninmlh, by Louis R, Flcxiier ; On the Pluceuta- 
tion of I’rluMites, with a Consideration of the Phytogeny of the Placenta, 
by Georgia 11. Wislijcki ; A Well-preHerved Human Embryo of 10 Somites, 
by lioorgfi W. Corner; The Totjographlc History of the Volar Puds (walk* 
ing Pods; Tasthnllrn) in the Human Embryo, by 11. Cummins ; A Oor- 
relabjd Mfcudy of the Development of Reflux Actiwty in Fetal and You tig 
Kittens mid the Myelinization of Tracts in the Nervous System, by 
Ort hello ft, Langworfchy ; The Kfleet of various Solutions and Halts upon 
the Pulsation Kate of Isolate<l Hearts from Young Chick Embryos, by 
Wsiren H. Lmviw ; Macrophages and other Oils of the Deep Fascia of the 
Thigh of the Hat, by Warren 11. Lewis , The Technique of measuring the 
Outer Body of Human Fetuses and of Primates in General, by Adolph H. 
Schultz. Pp. iii +267+ 62 platen. (Wasliington, D.C. ; Carnegie Institu¬ 
tion.) 6, dollars. 

Publlkattouer og mindro Meddelelser fra Kobenhavns Obnervatorium, 
Nr. (>3: Fortsetzung mid Abschluss der Librationen mn Iv-; und L 3 im 
restringlerten Dreikdrperproblem (ProhK-me Restraint). Von Kll« 
Htrdnigi’ftn. Pp. 40+1 fcafel. (Kiibenhavn.) 

Forty-third Annual Report of the Bureau of American Ethnology to 
the Hecretaryof the Hndthsonian Institution, 1926-1926. With Accom¬ 
panying Papers- The Osage Tribe: Two Versions of the Child-naming 
Hite, by Francis La Flench ft; Wawonock Myth Texts from Maine, by 
Frank G, Speck ; Native Tribes and Dialects of Connecticut, a Mohegan- 
Peijuot Diary, by Frank G. 8 peck; Piuurfs Childrens Stories, by John 
P. Harrington and Helen H. Roberts ; Iroquoian Cosmology, Beoond 
Part, by J, B. Hewitt. Pp. vii + 828 + 44 plates. (Washington, D.C. : 
ilovermnenl Printing Office.) 2.76 dollars. 

Proceedings of the American Academy of Arts and {Sciences. Vol. 03, 
No. 12: Records of Meetings, 1927-1928; Biographical Notices; Officers 
and Committees for 1928 1929; List of the Fellows, Associates and 
Foreign Honorary Members ; Statutes and Standing Votes ; Kumford 
Premium ; Index. Pp. 439-624+1v. (Boston, Mass.) 60 cents. 

Consul! Permanent International pour I’Exploratiou de la Mer. 
Rapports ct Proofs-verbaiix des Reunions. Vol. 60 : Whales and 
Plankton in the North Atlantic ; a Contribution to the Work of the 
Whaling Committee and of the North Eastern Area Committee. Pp, vi 
+ 12S+26+ 20+ 70+ 60+112+ 67+ 84. (Copenhague: Andr. Fred. Bust 
et Ills.) 21.60 kr. 

Proceedings of Ufa United States National Museum. Vol. 73, Art. 20: 
The Florida Tree Snails of the Genus Liguus. By Charles Torroy 
Simpson. (No. 2741.) Pp. 44 + 4 plates. (Washington, D.C. : Govern¬ 
ment Printing Office.) 

United States Department of Agriculture. Technical Bulletin No. 96 : 
The Meal Worms. By ft. T. Cotton ; with Technical Descriptions of the 
Mature Larvae, by It. A. St. George.' Pp. 38. (Washington, D.C.: 
Government Printing Office.) 10 cents. 


Catalooux*. 

Catalogue of Books on Mathematics, Physics, Astronomy, History and 
Method of Science. Pp. 2H. (London : H. K. Lewis and Co., Ltd.) 

Catalogue of Books on Botany, Zoology, Agriculture and Geology. 
Pp. 44. (London : H. K. Lewis and Cn., Ltd.) 

New and Recent Publications. Pp. H. (London; Williams and 
Norgate, Ltd.) 


Diary of Societies. 

^FRIDAY, Jur.Y 5. 

Institution of Civil Engineers (Birmingham and District Association), 
ut 8.30 a, m. — Visit to Liverpool to see the Work in connexion with 
the Mersey Tunnel. 

Overhead Links Association, at 12.16 km.— Visit to the Mid-Cheshire 
Electricity Hupply Company. 

Geologists’ Association (In Architectural Theatre, University College, 
Gower Street), at 7.80.—Christopher T. A. Gaster: Chalk Zones 
In the Neighbourhood of Shoreham, Brighton, and Newhaven, Sussex. 
— H. 0. Smith : Some Features of Lamprophyres, near Sedbergh, York¬ 
shire. 

SATURDAY , July 6. 

Physical Society (at the University, Birmingham), at 3 p.m.-S. W. J. 
Smith and A. A. Dee : The Magnetic Analysis of Steel*. — T. L. J bb# 
and K. E. Grew : Thermal Diffusion at Low Temperatures.—G, Barlow 
and H. B. Keene: The Damping of Vibration* in Steel Tuning Fork* 
and It* Variation with Temperature.—J. Young : The Crystal Structure 
of Some Carbohydrate*.—M. C. Johnson: Note on the Origin of 
Certain Interatomic Forces. 

Pbyhiomhiical Society (in Physiology Laboratory, Oxford), at 8.80.— 
H. V. Horton: The Ueveralblo Loss of Excitability In Isolated 
Amphibian Voluntary Muscle.—C. W. Carter and A. N. Drury: Heart 
Block in Rice-fed Pigeons.—Samson Wright and H. A. Buhnao : 
Physiological Action of X-Rays.—G. P. Crowd cn and K. Ogden: The 
Effect of Adrenaline on the Non-protein Nitrogen In the Blood of 
Decerebrate Cats*.— G. Kkehom : Some Observation* on the Concentra¬ 
tion of Glomerular Fluid.—Prof. H. E, Roaf: Visual Acuity with 
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Light of Short-wave Lengths.—Prof. ft. A. Peters: Observations 
upon the Oxygen Consumption of ('olpidium cdpodl. —Demonstrations: 
—8. Cooper and J. C. Ecofaa : Isometricaliy Recorded Motor Response* 
in a Mammalian Preparation.— H. M. Oarleton : Some Recent Methods 
in General Histology (Microscopes).—Dr, J. F. Fulton and E. G. T. 
Liddell: Chronic Decurolwllate Animals.—J. C. Eccles and Sir C. S. 
Sherrington: Reflex Summation.—J. C. Kcoies: Fluid Electrodes 
suitable for the Mammalian Preparation.—T. Lewis: Standard Colours 
for estimating Cyanosis In Skin, 

MONDAY, July 8. 

Society op Chemical Industry (Manchester Section) (Annual General 
Meeting) (at Municipal College of Technology, ManchesW) (and on 
July 9 to 13). 

TUESDAY, July 9. 

Society op Chemical Industry (at Manchester), at 10,16 a.m,— Annual 
General Meeting.—Dr. A. D. Little: Science and Labour. 

Society ton the Study or Inebriety (at 11 Chandos Htroet, W.), at 4.— 
W. McAdara Eccles : Some Gaps in the Study of Inebriety (Presidential 
Address).—Sir William Willcox and others: Discussion on The Toxic 
Effects of Methylated Spirits and Impure Forms of Alcohol. 

WRDNKSDA V, July 10. 

Society op Chemical Industry (at Manchester), at 10 a.m.—A nnual 
Meeting,—Prof. T. II. Pear: The Human Factor In Industry. —Dr. A. 1>. 
Little : Process Development. 

Institution or Mining Engineer* (at University College, Nottingham), at 
11 a. M.— General Meeting.—Dr. W. Hancock, A. G. R. Whltehomw, 
and Dr. J. N. Haldane; The Salt* lost by Sweating owing to High Air- 
temperatures .(Sixteenth Report to the Committee on The Control of 
Atmospheric Conditions in Hot and Deep Mines).—Dr. J. S. Haldane: 
Work of the Committee of the Institution of Mining Engineer* on 
The Control of Atmospheric Conditions in Hot and Deep Mines.— 
The following papers will be submitted for further discussion:— 
W. S. Cooke and 1. C. F. S tat ham : The Flow of Air at Bends and In 
Straight Airways (Sixth Report of the Midland Institute Committee 
on the Ventilation of Mines),—Dr. T. David Jones: Spontaneous Com¬ 
bustion in North Staffordshire. Part 11. A Record of Analyses of 
Air-satnples taken during the Combating of a Fire. —Dr. T. F. Wall: 
Electro-magnetic Testing of Wire Hopes.— 2.16,— 1 The General Meeting 
will Iw resumed,—3.80,—The General Meeting will be closed. 

TUESDAY, July 16. 

Society of Chemical Induhtry (South Wales Section).-Visit to the 
Works of Messrs. J. H. Fry and Sous. Ltd., at. Somerdale, near Bristol. 


PUBLIC LECTURE. 

TUESDAY, July 10. 

University Collude Hospital Medical School, at 6,—Sir Thomas 
Lewis: Observation* Relating to the Mechanism of Raynaud’* 
Disease (V ictor Horsley Memorial Lecture). 

CONFERENCES. 

July 10 to 12. 

Electrical Association for Women (at North-East Coast Exhibition, 
Newcastle-upon-Tyne).—Fourth Annual Conference. 

July 12 to 14. 

Mind.Association (Annual Meeting) (Jointly with Aristotelian Society) 
(at University College, Nottingham). 

Friday , July 12, at 8 p.m.— Prof. F. Granger : Probability and Paradox. 

Saturday, July 18, at 10 a, m.— Prof. G, E. Moore and H. W. B. Joseph : 
Indirect Knowledge. 

AL 2.—Prof. J. Laird, C. K. M. Joad, and Miss L. B. Stubbing: The 
Present Position of Realism, 

At 8 km.— J, D. Mabbott, H. H. Price, and G. Ryle : Negation. 

Sunday, July 14, at 2.—Prof. G. Dawes Hicks, Prof. ft. Kdgell, and Prof, 
ti. fJ. Field : Immediate Experience. 

At 8 KM.—Address. 

July IS to 20. 

Royal Sanitary Institute (at Sheffield). 

In Sections devoted to Preventive Medicine, Architecture and Engin¬ 
eering, Maternity aDd Child Welfare (including School Hygiene), Hygiene 
of Food, Hygiene in Industry, Veterinary Hygiene, Representatives of 
Sanitary Authorities, National Health Insurance Services, Medical 
Officer* of Health, Engineers and Surveyors, Sanitary Inspectors, 
Health Visitors (Including Personal and Domestic Hygiene), 
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Mineralogy at Cambridge. 

HE position of mineralogy in the studies of the 
University of Cambridge is the subject of a 
report by a syndicate appointed by a Grace of the 
Senate dated May 12, 1928, in accordance v^ith a 
recommendation made on the election, for a term 
of five years, of the present professor of mineralogy 
in 1926. The Syndicate held five meetings, at 
some of which the professor of mineralogy was pre¬ 
sent by invitation. The members also had before 
them a memorandum on the history and present 
position of the Department by the professor of 
mineralogy {published as an appendix to the re¬ 
port), and a memorandum on the study of struc¬ 
tural crystallography in Great Britain and on the 
Continent prepared by the University lecturer in 
that subject. The University reader in petrology 
was a member of the Syndicate. The main 
recommendations which have been put forward 
were reported in a note in Nature of May 18, 
p. 780. 

The foundation of the Woodwardian professor¬ 
ship provided for the teaching and development of 
mineralogy as well as geology, but apparently not 
to the satisfaction of a great enthusiast, Edward 
Daniel Clarke, at whose instance the present chair 
of mineralogy was founded in 1808. This origin¬ 
ated the separation of geology and mineralogy, 
which resulted in their representation as independ¬ 
ent subjects in the Tripos. Under Clarke's suc¬ 
cessors, however, crystallography became the main 
subject taught by the professors of mineralogy. 
Petrology was practically ignored, and when the 
study of thin sections of rocks with the polarizing 
microscope opened up great possibilities in this 
branch of the science, it was left to the department 
of geology to develop the new method. Thus an 
important part of mineralogy came again under 
the Woodwardian professor and has remained 
separated from the department of mineralogy. 
This separation, the Syndicate truly remarks, has 
adversely affected both studies. 

More recently, the great advance in the develop¬ 
ment of crystallography due to the X-ray analysis 
of crystal structure has made crystallography still 
more dominant in the department of mineralogy 
and further accentuated its separation from 
petrology and economic mineralogy. The Syndi¬ 
cate believes that the future development of 
crystallography 4 4 lies mainly in fields bordering 
upon both physics and chemistry ", It is con¬ 
vinced that crystallography and mineralogy (and 
petrology) cannot be adequately developed in one 







46 


NATURE 


[July 13 , 1929 


department, but it does not think that they ean 
be separately catered for in existing departments. 
It accordingly recommends a new grouping of the 
subjeots, for which the department of mineralogy is 
to be replaced by two departments, crystallography 
being taught in one, and mineralogy and petrology 
in the other. It is recommended that the depart¬ 
ment of mineralogy and petrology should be in “the 
closest possible relation with the department of 
geology ” and that “ the teaching of such crys¬ 
tallography and crystal physics as is required by 
students of mineralogy and petrology should be 
provided by the department of crystallography *\ 
The successful carrying out of these particular re¬ 
commendations will depend mainly on the cordial 
co-operation of the three professors concerned. 
As regards the staffing of the two departments, 
the minimum establishment proposed—a professor, 
leoturer, and demonstrator in each—is actually less 
than the number at present engaged in teaching 
mineralogy, crystallography, and petrology in the 
University. The only innovation proposed is the 
foundation of a professorship in place of the post 
at present occupied by the University reader in 
petrology. 

For the success of the new departments the 
Syndicate thinks it essential that the subjects 
taught in both ahall be separate subjects in Part I. 
of the Natural Sciences Tripos. These separate 
Bubjects are, however, not regarded as of sufficient- 
importance to rank equally with the existing sub¬ 
jects in that examination, yet they are too im¬ 
portant to be crowded into the already over¬ 
burdened curriculum of geology, physics, and 
chemistry. The solution offered is to create 1 half- 
Bubjects \ Under this scheme crystallography, 
the scope of which is outlined, is to be an inde¬ 
pendent subject but to carry a smaller maximum 
of marks than the existing subjects : mineralogy 
and petrology either to be treated similarly or—at 
the students’ option—to be allowed to be an alter¬ 
native to palaeontology in the existing subject of 
geology. Thus a student offering chemistry and 
physics could take crystallography without miner¬ 
alogy, while students offering geology oould omit 
palaeontology and take mineralogy and petrology 
“ and such crystallography and orystal physics as 
is required ”, or they could include palaeontology 
and take both mineralogy and petrology and also 
crystallography, and one (or more) of the existing 
subjects. 

Finally, the Syndicate has considered accommo¬ 
dation. The creation of an additional department 
demands a new building, and the recommendation 
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is to build new laboratories and a museum for 
mineralogy and petrology adjoining and communi¬ 
cating with the Sedgwick Museum. Crystallo¬ 
graphy could then be adequately developed in the 
rooms at present occupied by mineralogy^ This 
would involve considerable capital expenditure, 
and, in a note to the report, the Financial Board 
points out that this “ oould only be provided at the 
expense of existing University activities ”, It may 
be thought that in recommending a plan the 
adoption of which depends on the provision of a 
new building, the Syndicate has doomed its report 
to rejection. But the memorandum on accom¬ 
modation submitted by the professor of mineralogy, 
and the remarks of the Syndicate on the lack of 
laboratories for the study of petrology in the Sedg¬ 
wick Museum, are convincing proof that the present 
accommodation is lamentably inadequate and un¬ 
worthy of the University. Proper accommodation 
to allow the development of crystallography, 
mineralogy, and petrology has been an urgent need 
for the past ten years, and the Syndicate haB done 
good service by bringing this need prominently 
to the notice of the University. 

If the means to meet this need cannot be found, 
the main recommendations of the Syndicate for 
the creation of two departments will inevitably be 
postponed. There would remain the possibility of 
the suggested changes in the Natural Sciences 
Tripos, which do not actually necessitate the 
splitting up of the present department of miner¬ 
alogy. The introduction of these changes might 
be sufficient to effect that close co-operation be¬ 
tween mineralogy and geology which the Syndi¬ 
cate desires, and then, as is remarked, “the fact 
that [mineralogy and petrology] are taught in sepa¬ 
rate departments might be no more than an 
inconvenience ”. With suitable modifications in 
the scheme of lectures, students of physics and 
chemistry could take crystallography as a sub¬ 
ject without the necessity of learning descriptive 
mineralogy. 

The report was discussed during last term by the 
appropriate Boards in the University, and the 
results of their deliberations will be awaited with 
interest. The adoption of a definite policy with 
regard to mineralogy cannot long be postponed, 
as any changes decided on must take effect 
from 1931, when the chair of mineralogy will be 
vacated by the present professor, who succeeded 
W. J. Lewis in 1926 after thirty-one years 1 de¬ 
voted service to the department over which his 
two immediate predecessors had ruled for almost 
a century. 
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Industrial Catalysis. 

Catalytic Processes in Applied Chemistry . By 
Prof. T. P. Hilditch. (Monographs on Applied 
Chemistry, Vol. 2,) Pp. xx+360. (London: 
Chapman and Hal], Ltd., 1929.) 10a. net. 

N the field of fiction it is usual to find an occa¬ 
sional volume in publishers’ announcements 
labelled as the book of the year. Such title might, 
in our opinion, be applied with justice to Prof. 
Hilditch’s latest production in the field of chem¬ 
istry. Eminently readable, lucid, accurate, and 
authoritative, and in addition well presented by the 
publisher, it comes near to realising our ideal of 
what an advanced text-book should be, having in 
mind always that it is written to promote the 
application of science in industry. 

Though the recognition of catalytic action is more 
than a century old, it is only during the last thirty 
or forty years that the subject has received detailed 
study, whilst its present status as the fashionable 
form of applied chemistry is only a post-War growth. 
Indeed, as Hilditch points out, until about 1920-25, 
there was a distinct conflict of opinion as to the 
mechanism by which a solid catalyst effected 
chemical changes in solids or liquids. The rival 
views were the physical, which assumes the property 
of concentrating gases in a layer at solid surfaces, 
and the chemical or intermediate compound theory. 
Whilst the latter is generally accepted, there is, as 
always, truth in both theories, and to-day the 
physicists have come to the conclusion that the 
adsorption processes concerned in catalysis are 
conditioned by forces indistinguishable from chemi¬ 
cal affinity and are mainly concerned with uni- 
molecular layers. At the same time, the chemists 
have come to appreciate that an association of the 
organic molecules with the solid catalyst occurs, 
which is at least equal in general character to, for 
example, the association between hydrogen and a 
catalyst. 

Thus the process preparatory to the chemical 
change is now fully understood and there remains 
to investigate the next stage, how the energy 
necessary to effect the change is applied. 

The book starts with a classified list of processes 
and of products, making easy reference for those 
interested in a particular reaction. After a brief 
note on the general development, there comes a 
very clear and concise chapter on the theoretical 
aspects of catalysis at solid surfaces, which goes on 
to deal with catalyst poisons and catalyst stimu¬ 
lants, and is followed by a special section on the. 
action of enzymes, the study of which has done 
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much to promote the understanding of catalytic 
action. 

The more technical section, after an introductory 
chapter, deals in turn with the various industrial 
applications of the principles of catalysis. Neces¬ 
sarily, the reference to any one process is brief, but 
it is fully adequate to cover the principles and 
special problems involved, and the description is all 
the better for being concise and not cumbered by 
lengthy extracts from patent specifications, which, 
as we are at last beginning to learn, are far from 
being a model of scientific literature or accuracy. 

Amongst the subjects considered are the pro¬ 
duction of hydrogen, methane, methyl alcohol, etc., 
from water gas, and the synthesis of ammonia, cyan- 
amide and urea, achievements which have resulted 
in the erection of plants the capital cost of which 
runs into tens of millions and will change the whole 
future of agriculture. The conversion of ammonia 
into nitric acid, by means of platinum or ferric 
oxide plus bismuth catalysts, will soon make the 
older methods for the manufacture of this acid 
obsolete, and cheap nitric acid may have much wider 
application than at present. 

Contact sulphuric acid is already an old catalytic 
industry, but there is no end to invention in this 
field. We pass over chlorine manufacture and coal 
gas purification to the new field of synthetic organic 
aldehydes and ketones obtained by the dehydro¬ 
genation of alcohols. Such products are not only 
valuable solvents, but they are the starting-points 
of further syntheses, such as that of acetic acid, 
which as cellulose acetate becomes the raw r material 
for a synthetic textile which has already begun to 
effect a social revolution. 

Hydrogenation was one of the earliest of success¬ 
ful catalytic processes and bid fair at one time to 
effect a revolution in the fat industry ; it is now 
being extended to deal with benzenoid compounds. 
Active charcoal as a catalyst is still in its infancy— 
it is a direction in which we prophesy great develop¬ 
ments. 

A considerable section is devoted to fermentation 
processes, which now involve the production on an 
ever-increasing scale of such substances as glycerine, 
acetic, butyric and lactic acids ; of butyl alcohol 
and acetone, as well as vinegar, amyl alcohol and 
ordinary alcohol. 

We have indicated the scope of the book, partly 
with the object of showing to what extent the 
principles of catalysis are being applied in industry 
to produce substances of ever-growing importance, 
which a few years ago were scarcely of interest 
outside the laboratory. It is in this direction that 
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the potentialities of the subject are greatest, and 
within the next ten years we may confidently look 
for astounding progress. Prof. Hilditch’s book may 
well form the ' Bradshaw } for such journeyings 
Into the future, and we believe it will be found to be 
equally trustworthy. E. F. Armstrong. 


Early Science in the United States. 

History of the Sheffield Scientific School of Yale Uni¬ 
versity , 1846-1922. By Prof. Russell H. Chitten¬ 
den. Vol. 1. Pp. ix+298+36 plates. Vol. 2. 
Pp. x + 299-610 + 57 plates. (New Haven, Conn.: 
Yale University Press; London: Oxford Univer¬ 
sity Press, 1928.) 45s. net. 

HESE two large and handsome volumes on 
the scientific department of Yale University 
begin with an interesting survey of the position of 
science in education in the first half of the nine¬ 
teenth century. Dr. Chittenden gives pride of 
place to British scientific workers, mentioning 
Humphry Davy, Faraday, Dalton, Bell, Herschel, 
and Lyell before he passes on to the French. But 
when we turn to the provision of laboratories and 
to the place taken by science in the public educa¬ 
tion of the different countries, the story is different. 
France and Germany—the former on the mathe¬ 
matical and the latter on the chemical side—were 
far in advance of Britain, and it may be doubted 
whether the leeway has yet been made up com¬ 
pletely. The list given on p. 18 of institutions for 
higher scientific and technical training in Paris in 
the ’thirties is amazing, and at the same time one 
had the famous laboratories of Liebig at Giessen 
and Munich attracting chemical students from all 
over the world. England was from that point of 
view far in arrear and long remained so. 

It is a curious and notable fact that the United 
States, the youngest branch of the Western family, 
and endowed with the richest supply of untapped 
natural resources, should have clung to the most 
antiquated methods of higher education and been 
most reluctant to alter them. “ There was a deep- 
seated aversion ”, Dr. Chittenden tells us, “ to new 
ideas, especially if the latter threatened to diminish 
in any degree the amount of time available for the 
dead languages, and science, so far as it was under¬ 
stood, was considered of relatively small import¬ 
ance, and to have little educational value.” He 
has analysed the old course of instruction at Yale, 
Harvard, and Williams College for the year 1845, and 
shows the enormous preponderance of Latin and 
Greek, with some mathematics, and an occasional 
dash of botany, chemistry, or geology.- 
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The change, so far as Yale is concerned, was 
mainly due to Benjamin Silliman, who was appointed 
professor of ohemistry at Yale in 1802. Immedi¬ 
ately after his appointment he was allowed periods 
of absence to visit other places where he could meet 
men and study institutions likely to help him in his 
work. In America at that time Philadelphia was 
the most advanced centre of scientific knowledge, 
especially of chemistry. Benjamin Franklin had 
founded there in 1727 both the American Philo¬ 
sophical Society and also the University of Pennsyl¬ 
vania, and at the latter place Benjamin Rush, “ the 
father of chemistry in America ”, was teaching. 
There also Silliman met Priestley, who had fled 
from England on political grounds. But he went 
on to Europe and made friends in England with 
Sir Humphry Davy and Sir David Brewster, be¬ 
sides collecting physical and chemical apparatus 
and the latest books on scientific subjects. Thus 
prepared, he returned for his long period of profes¬ 
sorial work at Yale, Silliman held his post with 
increasing success up to 1845, and was undoubtedly 
the founder on the spiritual side of the Yale School 
of Science, to which shortly after his retirement an 
adequate material home was provided by the muni¬ 
ficence of a railway constructor named Sheffield, 
from whom it takes the title of the 4 Sheffield 
Scientific School of Yale University \ 

The years, however, of Silliman’s professorship 
were passed amid the hardships of inadequate funds 
and cramped quarters. For fifteen years he had as 
laboratory only a part of the cellar of the Lyceum 
building, a space with raised seats and a lecture 
table for experiments. Yet even here he managed 
to do work which placed him in the front rank of the 
American chemists of his day, and in those same 
years Olmsted succeeded at Yale in making the 
first observation of the return of Hailey’s comet, in 
1835, and Morse, a graduate of Yale, designed his 
electric telegraph. 

In 1846, the year following Silliman’s retirement 
from teaching, though he still remained active in 
other spheres, the Smithsonian Institution was 
created by Act of Congress under the terms of the 
will of “ James Smithson, of England, for the in¬ 
crease and diffusion of knowledge among men ”. 
A decade later, Mr. Sheffield came on the scene with 
money for buildings and endowment, and the deter¬ 
mination to give the institution a practical turn. As 
railway engineer he provided amply for engineering; 
North, Silliman’s first colleague, represented agri¬ 
cultural chemistry, and the volumes before us de¬ 
scribe all the other branches which afterwards grew 
up and the leading men who have adorned them. 
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The second volume, with its plates representing 
some six or eight magnificent buildings devoted to 
different branches of science and called after some 
wealthy benefactor or distinguished teacher, is 
eloquent testimony to the noble emulation of the 
American citizen when his sympathies are once 
aroused. Yale and its school of science have been 
justified of their sons. F. S. M. 


Treatises on Astronomy. 

(1) Fdculte des Sciences de Paris : Cours d* astro- 

nomie. Tome 3 : Astrophysique. Par Prof. Jean 
Bosler. Pp. v + 723 + 47 planches. (Paris: 
Hermann et Cie, 1928.) 140 francs. 

(2) Trattato di astronomia siderale. Per Prof. 
Giuseppe Armellini. Vol. 1 : Parte generale. 
Pp. xi + 94. (Bologna: Nicola Zanichelli, 1928.) 
85 lire. 

T¥1HE problems presented by the need for speeial- 
isation in science have been evident long 
enough to become a commonplace, but recent years 
have seen them grow rapidly more acute and 
insistent. In physics, for example, the yawning 
gulf grows daily more apparent, and, by a curious 
paradox, the more desperate the efforts made to find 
a unifying scheme for all physical phenomena, the 
more extravagant and impossible become the de¬ 
mands on a single mind attempting to cope with 
all the problems of the subject. How a man like 
the late Lord Rayleigh, if spared beyond the allotted 
span, would have kept abreast of modem develop¬ 
ments, is uncertain, though he would doubtless have 
found some way of doing so. What seems quite 
clear is that, without going outside the familiar 
range of his own thought, he could have continued 
to enrich the scienoe by invaluable contributions of 
characteristic quality. As new fields are added, the 
old do not become less worthy of cultivation. The 
danger of neglect must be avoided, even by recog¬ 
nising the need for distinct classes among the 
husbandmen. 

If, however, this be so in the case of a fundamental 
and relatively self-contained science like physics 
(whioh yet has its debts as well as its gifts to other 
soienoes), what is to be said of astronomy, which 
draws fresh nourishment from every scientific 
flower ? So late as the beginning of this century, it 
was still possible for a young astronomer, starting 
out with a fair stock of mathematical and physioal 
knowledge, to keep pace with the current literature 
of his subject as it appeared. No doubt he might 
become professionally immersed in the technicalities 
of (say) meridian astronomy and neglect to follow 
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the advances in solar physios or dynamical astro¬ 
nomy. He may even have been wise to concentrate 
all his attention on one line of research. But such a 
course was a matter of his own taste and concern, 
not forced upon him. To-day the position is 
undeniably changed, and even the most omnivorous, 
after wading through all the courses of a meal no 
less lavish than formerly, can scarcely be expected to 
do equal justice to the new dish provided by atomic 
physics. However willing the spirit, the flesh is weak. 
A division of interest is inevitable, and all that is 
now possible is to mitigate so far as possible the evil 
effects of isolation. The changing circumstances will 
be accepted reluctantly by some who cherish breadth 
of outlook, but now ilfaut cultiver nos jardins. 

With all this has gone a certain change in astro¬ 
nomical literature. Thirty years ago and less, the 
young astronomer had little in the way of books 
(with such notable exceptions as Chauvenet) to help 
him. He had to plunge into the sea of original 
papers for what he wanted, and it was good for him. 
The trained astronomer, brought up in this way, did 
not feel the want, but the absence of suitable books 
would have proved a distinct difficulty in establish¬ 
ing an academic course in astronomy similar to 
those provided for the study of physics. 

Of course, there have long been books on 
astronomy which might be classed as text-books or 
popular works according as the didactic purpose or 
popular interest was predominant, but the serious 
student did not look to them for instruction. 
Among the more eminent members of the class may 
be recalled Laplace’s “ Syst^me du Monde ”, still 
famous for the germ it contains of modern theories 
of cosmogony. Sir John Herschers k< Outlines of 
Astronomy ” is another example, and Newcomb's 
“ Popular Astronomy ” yet another, still kept alive 
by repeated revision. All these, and doubtless 
others, had notable qualities, but they stand out 
from a general poverty for which there were reasons. 
A work intended for the serious student com¬ 
manded a market too small to be attractive. The 
professional astronomer, on the other hand, was 
generally too fully occupied to cater for the popular 
taste ; to have done bo was apt to be frowned upon 
as a dereliction of duty. But times are changing, 
and as the subject matter of astronomy becomes 
enlarged, it is recognised more clearly that an 
endeavour to place the results of researoh in an 
intelligible form before a wide public has not merely 
an excuse but is a positive duty. The stream of 
original work grows no less, but convenient and 
orderly presentments of its results appear with, 
growing and welcome frequency. 

b I 
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(1) Something of this line of thought is suggested 
by the works under review. Prof. Boeler’s book on 
astrophysics appears as the third volume of a course 
on astronomy, of which the first two volumes 
contain a treatise on spherical and practical astro¬ 
nomy by Prof. Andoyer and M. Lambert. Like 
these, it had its origin in lectures delivered at the 
Sorbonne, and it forms in a sense a natural sequel 
dealing with the newer branch of the science, but it 
can be treated as a quite independent work. It is a 
little difficult to classify under the head of a text¬ 
book, popular handbook, or work of reference, 
because it has something of the qualities of all three. 
As a text-book based on academic lectures, it puts 
into the hand of the student an adequate introduc¬ 
tion to the subject of astrophysics. But the 
general reader, and in particular the amateur 
astronomer, who is no dismayed by an occasional 
mathematical formula, will find the descriptive 
matter relieved by well-chosen illustrations finely 
reproduced. The references to recent literature are 
copious but do not protend to be exhaustive. This 
will not prevent the book from being very useful to 
the working astronomer, at least to those whose 
work lies in other fields. 

Prof. Bosler’s book is too long for detailed dis¬ 
cussion, but a general idea of its contents can be 
given. After an introductory section on instru¬ 
ments and methods, the work is divided into three 
parts, each of about two hundred pages in length. 
These are devoted respectively to solar physics, the 
physioal characteristics of the members of the solar 
system, including comets, and to the stars and 
nebulae. Thus it is to the solar system, which can 
be studied in fuller detail, that the greater amount 
of attention is given. But the space allotted to 
stellar problems is sufficient for the presentation of 
the main lines of current though t in a rapidly growing 
subject. The full indexes provided will greatly assist 
reference to the contents of a bulky volume. 

(2) By a coincidence which m itself illustrates the 
new tendency in the form of astronomical literature 
suggested above, the first volume of a treatise on 
sidereal astronomy, by Prof. G. Armellini, appears 
at the same time as Prof. Bosler’s work. This 
contains a general description of the sky, followed 
by a discussion of stellar photometry and spectro¬ 
scopy. A second volume will be*devoted mainly to 
the physical constitution and evolution of the stars, 
and a third to stellar statistics and the constitution 
of the universe. In method of treatment and style 
of production there is considerable resemblance 
between the work of the two authors, and in bulk the 
Italian treatise when complete bids fair to exceed the 
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single French volume. Naturally, on several topics 
the two will overlap and afford an interesting com¬ 
parison, but the predominant place assigned by Prof. 
Bosler to the solar system will ensure their inde¬ 
pendent value on complementary lines. The appear¬ 
ance of Prof. Armellini*s concluding volumes will be 
anticipated with interest, and will give a more con¬ 
venient opportunity of reviewing his work when it 
can be seen as a whole. H. C. P. 


Vital Rays. 

Zellteilung und Strahlung. Von Dr. T. Reiter und 
Dr. D. Gibor. (Herausgegeben von der Zentral- 
stelle fur wiseenflchaftlich-technische Forsohungs- 
arbeiten des Siemens-Konzems.) Pp. iv +184 -f 
3 Tafeln. (Berlin: Julius Springer, 1928.) n.p. 

T is now several years since Gurwitsch claimed 
that growing roots emit some sort of influence 
which induces cell division in a neighbouring root 
properly oriented, that is, with its axis a prolongation 
of the axis of the growing root. The claim seemed 
improbable, and many misconceptions existed 
regarding the experimental work on which it was 
based and the nature of the claim. But the per¬ 
vasiveness of various kinds of radiation has since 
been shown by physicists, and the possibility that 
various types of radiation (in addition to those of 
light-producing organs) can arise in the tissues of 
organisms must now be faced. Gurwitsch and 
his co-workers have extended his results, and 
confirmatory experiments have been made by 
Wagner, Magrou, and others. There is thus a 
considerable body of experimental work bearing 
on this subject, although Gurwitsch’s theory of 
‘ mitogenetic rays * has been adversely criticised 
by Guttenberg and others. 

Many of Gurwitsch’s experiments were done 
with onion bulbs and their roots, but these hypo¬ 
thetical rays have also been found to emanate from 
stem tips and other tissues, yeast cells, the macer¬ 
ated bases of onion bulbs, the eggs of amphibians, 
the heads of tadpoles living or macerated, and 
various other sources. As regards roots, they are 
supposed to arise not from the meristemati© zone 
but from the base, and to pass out at the tip of the 
root because of internal reflection at its surfaoe. 
Naroosis with chloral hydrate is supposed to inhibit 
the production of these rays, and just as light- 
production in organisms is assumed to be due to 
a reaction between luoiferin and luciferaee, so 
Gurwitsch assumes that these rays arise when 
' mitotin which is killed by heat, unites with 
* mitotase which survives a temperature of 
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60°. It has since been claimed that in full-grown 
animals only the blood produces these rays, and 
more recently that the tissues of malignant tumours 
emit them. 

From physical experiments it is concluded that 
the rays can undergo reflection, refraction, and 
diffraction, like the ultra-violet, and that the wave¬ 
length is about 190-230 up. Using experimentally 
produced rays of the same wave-length for com¬ 
parison, it is claimed that onion roots are 250 times 
more sensitive to the 1 mitogenetic rays * than a 
photographic plate. 

In the work of Reiter and GAbor, many of these 
hypotheses and conclusions receive support. They 
used Gurwitsch’s method of counting the number 
of dividing cells on the side of the root exposed to 
the ‘ rays ’ and comparing it with that on the 
unexposed side, but they appear to have used 
mainly cross-sections while Gurwitsch used longi¬ 
tudinal sections of the exposed roots. Their re¬ 
search apparatus and methods are described in 
detail, so it should be possible to repeat the ex¬ 
periments. They attempt a detailed mathematical 
analysis of the normal growth zones and cell- 
division cycles of a root meristem before taking 
up the study of ‘ induction effects \ They con¬ 
sider that the term * mitogenetic rays 1 takes too 
narrow a view of their nature and effect, and suggest 
that such rays when emitted by biological objects 
should be known as Gurwitsch rays. 

The experimental results of Reiter and GAbor 
are given in detail, and a few of their conclusions 
may be mentioned. They confirm the conclusion 
of Gurwitsch that an ‘ induction effect ’ may be 
produced on onion roots by various biological 
objects, and that this is due to rays from various 
living or pulped tissues, while non-growing (aus- 
gewachsenen) tissues do not show the effect. 
Malignant tumours produce the ‘ rays \ but benign 
tumours do not. There is some evidence that the 
rays affect a photographic plate, but this requires 
confirmation. 

Macerated onion bulb tissue produces the radia¬ 
tion only in light, while onion bulbs, tadpoles, and 
malignant tumours produce it also in darkness. 
Monochromatic light of wave-length about 340 /x/x 
produces the induction effect, which is not so strong 
with rays of 280 /x/x. Acceleration and retardation 
effects are obtained with amphibian eggs and larvae 
by subjection to monochromatic ultra-violet light, 
the effects varying with the wave-length and the 
age of the animal. In certain cases radiation of 
wave-length 334 /x/x caused the parthenogenetio 
development of amphibian eggs. 
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These and similar results, in which it appears 
to be possible to treat the radiations from certain 
active tissues as ultra-violet rays are used in ex¬ 
periment, opens the whole question of the pro¬ 
duction of radiations by living tissues or substances, 
a hypothesis which, if substantiated, would have 
far-reaching effects. Haberlandt ( Biolog . Zentbl ., 
Bd. 49, Heft 4) has recently published experi¬ 
ments which he believes support his view that the 
stimulus to mitosis has a chemical basis, rather 
than a physical one, in the supposed Gurwitsch 
rays. It is possible that these views are com¬ 
plementary, both containing some element of 
truth. R. Ruggles Gates. 


Our Bookshelf. 

Tables annuelles de constantes et donnlea numiriques 
de chimie, de physique, de biologie et de technologie. 
Publics sous le patronage de 1’Union de Chimie 
pure et appliquSe par le ComitA international 
nomm($ par le VII® Oongr&s do Chimie ap- 
pliquee (Londres, 2 juin 1909). Vol. 6: AnrUes 
1923-1924. Premi&re partio. Pp. xxxiv -f 679. 
Deuxi^me partio. Pp. xxix + 681-1075. (Paris : 
Gauthier-Villars et Cie ; New York : McGraw- 
Hill Book Co., Inc., 1927-1928.) Paper, 530 fr. ; 
cloth, 610 fr.; 25 dollars. 

These two books form Volume 0 of the now well- 
known Annual Tables ”, published under the 
auspices of the Union of Pure and Applied Chemistry. 
During the War, the animal nature of the publica¬ 
tion became a misnomer, but the arrears are 
gradually being overtaken, and the prosent volumes 
contain the data for 1923 and 1924. It is a sign 
of the increasing output of scientific research that 
they occupy as much space as was required for the 
data of the previous threo years. 

The object of the tables is to collect together all 
numerical data published during the period covered 
by the volume, and this ambition is, to a very high 
degree, fulfilled. Some forty collaborators are 
employed, and they soareh nearly 500 publications, 
so that very little can escape their net. This net 
is, in any oase, spread very wide. The tables do 
not restrict themselves entirely to new experimental 
data ; such numerical quantities as schemes of 
energy levels in atoms (which rely on previous 
measurements of critical potentials and of spectra) 
are included, as also are calculated tables for deter¬ 
mining the inductances of coils. Short statements 
of the conclusions drawn by investigators from 
their measurements are also included, and fre¬ 
quently add considerably to the value of the work. 

Now that the series has reached Volume 6, the 
search for a determination of a constant occupies 
considerable time, and users of the tables will be 
grateful for the promise made to produce an index 
covering Vols. 1-5. 

The contents and arrangement of the present 
volumes are very similar to those of previous years, 
but an innovation is the translation into English 
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of all tables and explanatory matter in the sections 
on metallurgy and engineering. New sections are 
also added to deal with photography, with wireless 
telegraphy and related subjects, and with geo¬ 
physics. The latter in particular is quite a long 
section and, like the one on biological measurements, 
will present in convenient form a mass of data 
which the non-specialist would find difficult to 
discover without some such help as is afforded by 
these tables. 

Several of the sections have also been issued 
separately. J. H. A. 

The, Book of Remarkable Machinery. By Ellison 
Hawks. Pp. 296+40 plates. (London, Bom¬ 
bay and Sydney : George G. Harrap and Co., 
Ltd., 1928.) Is. bd. net. 

The writing of books on modem machinery 
suitable for boys of a mechanical turn of mind, or 
for others wishing to know something of the marvels 
effected by invention, is a difficult problem. 
Descriptions of new machinery contained in the 
technical journals often run to considerable length 
and are accompanied by complicated drawings, 
absolutely necessary, but requiring the closest 
attention of an experienced engineer. To attempt 
to compress into one book descriptions of many 
machines, ranging from steam engines to printing 
machines, from machine tools to toffee-wrapping 
machines, is to undertake a task which is bound 
to lead to criticism. 

Mr. Hawks, however, has been fairly successful 
in initiating us into some of the mysteries of the 
forge and factory, and with a fine set of illustrations 
he has given some explanations which can be 
readily followed. In other cases the matter is too 
brief to be of much value, and such statements as 
that on p. 58, where wo are told that the steam 
from a triple expansion engine exhausts into the 
oondenser at 8 lb. per sq. in., and that on p. 131, 
that a steel rod 1 in. square will withstand a 
stretching strain of 150 tons, while a cast-iron bar 
of similar dimensions will withstand a strain of 
only 20-30 tons, are examples of the errors one 
unfortunately finds only too often in popular books 
on engineering. In such books the matter should 
be accurate, the explanation clear, and the treat¬ 
ment full enough for its purpose. 

Through the Apennines and the Lands of the Abruzzi: 
Landscape and Peasant Life. Described and 
drawn by Estella Canziani. Pp. xiv + 339+24 
plates. (Cambridge : W. Heffer and Sons, Ltd.; 
London: SimpkinMarshall, Ltd., 1928.) 25*. net. 

Ik the last resort it would be difficult to decide 
whether the award of merit should go to Miss 
Canziani’s paintings or her letterpress in this 
delightful account of a visit to the Abruzzi just 
before the War. Both alike are a spirited and 
detailed record of a primitive oulture which no 
longer survives intact in post-War conditions, 
When Miss Canziani visited the country she was 
warned that it was not safe owing to brigandage. 
Though she did not encounter that peril, the 
attitude of the peasants at times seems alarming, 
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to the reader at least, even if Miss Canziani takes 
it' calmly enough. 

This, however, and the discomforts, even hard¬ 
ships, of her journey are not matters upon whioh 
the author dwells. Her interest lies in the customs 
and beliefs of the people of this most primitive 
area of Italy. If it were not for the names of the 
saints and the prominent position held by the 
parish priest, it would be difficult to believe this 
a Christian country. Virtually, indeed, it is as 
agan as any part of Africa over which Christianity 
as done no more than spread a veneer. Take, 
for example, the festival of Domenico, when the 
Serpari, descendants of Circe, who handle snakes 
with impunity, cast serpents in hundreds on the 
image of the saint as it is carried through Cocullo. 
This, perhaps, is extreme, but it is not atypical. 
The strength and at the same time the rational 
character of the belief in the were wolf is indicated 
by the statement that those who are about to 
become were wolves shut up their own sheep for 
protection before the change to the wolf form takes 
place. Witches of course abound, and charms against 
the evil eye are everywhere. Miss Canziani'a work 
is a valuable contribution to European folklore, 
which will need prolonged study beforo its interest 
is exhausted. 

Elements of Geophysics : as applied to Explorations 
for Minerals , Oil , and Gas. By Dr. Richard 
Ambronn, Translated by Dr. Margaret C. Cobb. 
Pp. xi + 372. (New York: McGraw-Hill Book 
Co., Inc.; London : McGraw-Hill Publishing 
Co., Ltd., 1928.) 25«. net. 

Probably at the present time there is no one 
competent to write a really good text-book on 
applied geophysics, but the strong demand for 
information on the subject has stimulated the 
production of many books, which fall short of the 
ideal in very different degrees. Dr. Ambronn’s 
work is perhaps nearer perfection than most, 
though still very far off. Extreme sketchiness of 
treatment is inevitable when the attempt is made 
to deal with the historical, theoretical, and in¬ 
strumental sides of so wide a subject in 284 pages 
of text. The author has clearly endeavoured, 
however, to master his subject and to present it 
from a scientific point of view, without any axe 
to grind or any special methods to advocate. The 
extent of his reading is indicated by the faot that 
more than sixty pages of the book are occupied 
by a list of references to authors; judging from 
the section of this literature known to the reviewer, 
half of these references might have been omitted 
with advantage. 

It will be long before this great material is 
properly digested and presented in the form best 
suited for practical purposes, and the author has 
not made any very marked step in this direction, 
though his work may facilitate the process when 
undertaken in the future by himself or others, 
The book, however, is Hkely to have a wide sale 
among commercial geologists, and justifiably, for 
there can be few who will fail to glean some useful 
information from its pages. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Magnetostriction of Diamagnetic Substances in 
Strong Magnetic Fields. 

The change in shape of a body, when magnetised, 
may be accounted for by two causes. First the 
stresses produced by the magnetic forces act on the 
magnetic poles of the magnetised body. This effect, 
whioh we shall call the classical magnetostriction, is in 
a given magnetic field completely determined by the 
magnetic susceptibility ana the elastic constants of 
the body. In general it will result in a contraction 
for diamagnetic substances and an expansion for para¬ 
magnetic ones. The classical magnetostriction is very 
small even for a strongly diamagnetic substance 
like bismuth, where M/l in a field of 300 kilogauss is 
only 1-3 x 10‘ 8 . It is evident that the discovery of an 
effect of this order would amount to a verification of 
the classical theory of magnetisation and would afford 
no new information on the property of tho substance. 

On the other hand, in a sufficiently strong magnetic 
field we must expect another phenomenon to happen, 
namely, an observable change of the shape of the body 
which is due to the distortion produced by the field 
on the binding forces between the atoms. This we 
shall call the atomic magnetostriction . After the modem 
picture (Heitler and London) of the homopolar binding 
forces which are essentially of an electrodynamical 
origin, such an atomic magnetostriction must occur 
in metals and other homopolar substances. The 
question is only of the magnitude of the phenomena, 
which probably must be small as it has not yet been 
observed in dia- or para-magnetic substances in weak 
magnetic fields. 

To find whether such magnetostriction occurs in 
strong magnetic fields, such as are available in our 
laboratory ( Proc . Roy. Soc 116, p. 668 ; 1927), a 
special method has to be developed, since the field 
can be produced only for a very short time, during 
which the experiment has to be performed. We were 
successful in devising a method which enabled us to 
observe changes of length of the order of 10~ 7 occurring 
in a rod, placed in the coil parallel to the lines of 
magnetic force, the duration of the field being about 
a hundredth of a second and its magnitude up to 
300 kilogauss. This method proved to be very 
accurate, since, when the experiment is performed in 
one-hundredth of a second, the disturbances produced 
by accidental thermal variation in length of the rod 
are negligible. 

The first substance which was investigated was an 
extruded bismuth rod, and it showed a small con¬ 
traction which was only slightly larger than that ex¬ 
pected on, the classical magnetostriction. But when 
the bismuth rod was grown in a crystal a larger effect 
was easily observed, which could be due only to the 
atomic magnetostriction. A more detailed investiga¬ 
tion showed that, when the trigonal axis was parallel 
to the field the rod expanded; when the axis was 
perpendicular to the field the rod contracted. The 
contraction and expansion in the same magnetic field 
are practically equal, so that in an extruded poly- 
orystalline rod they compensate each other, and this 
accounts for the absence of the effect as observed with 
this rod. We were also able to trace an atomic magneto¬ 
striction in other diamagnetic substances besides bid- 
math, but the effect was about ten times smaller and 
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more difficult to study. We have therefore chosen bis¬ 
muth as the first to be studied more carefully. The ex¬ 
periments are still in progress, but it seems clear that at 
room temperature the contraction and elongation vary 
according to a square law with the field, and in a field 
of 300 kilogauss the length changes by 6 x 10~ s (larger 
than is observed in ferromagnetic substances). The 
temperature has a strong effect, and at the tempera¬ 
ture of liquid nitrogen the atomic magnetostriction 
increases several times. 

These results explain why the previous attempts 
to find magnetostriction in bismuth failed (E. Van 
Aubel, Phys. Rev. f 16, 60; 1903). In this experi¬ 
ment the largest field used was only 3 kilogauss, so that 
even with a crystal of bismuth the magnetostriction 
will be only 6 x 10"*, but as actually polycrystalline rods 
were used, the effect will be only of the order of 10"*°, 
and this is too small to be measured. 

The general picture of the phenomenon appears to 
be as follows. The cell of a bismuth lattice is very 
similar to a cube slightly pulled out along one of its 
long diagonals, which coincides in direction with the 
trigonal axis. In a magnetic field apparently the 
cube becomes still more stretched in the same direc¬ 
tion. 

From the general theory of magnetostriction (Helm¬ 
holtz, Ann . de Phys.. 13, 386 ; 1881) we must neces¬ 
sarily expect that such a deformation of the lattice if 
produced by pressure will result in an increase of the 
diamagnetic susceptibility perpendicular to the crystal 
axis and in a decrease along the axis. 

The main physical interest of the phenomenon is that 
it may conceivably throw more light on the nature 
of the homopolar bonds. At present, from the general 
aspects of the phenomenon in bismuth, it is probable 
that under the influence of tho magnetic field the 
bonds between the atoms which lie farther apart 
weaken, whilst those of the closer atoms ai'e strength¬ 
ened. If this view is correct, we must expect to 
observe larger atomic magnetostriction in the sub¬ 
stances where the atoms are not symmetrically bound, 
such as tin, tellurium, graphite, and others. 

P. Kapitza. 

Magnetic Laboratory, 

Cavendish Laboratory, 

Cambridge, Juno 21. 


A New X-ray Effect. 

It is a remarkable but as yet imperfectly under¬ 
stood fact that crystalline graphite has a diamagnetic 
susceptibility many times greater than that of carbon 
in other forms, either by itself or in combination. 
In the hope of elucidating this phenomenon, we were 
led to make a careful study of the X-ray diffraction 
patterns of purified graphite, using a narrow pencil of 
the K radiation of copper, and taking special pains 
to avoid fogging of the plate in the vicinity of 
the primary beam, oither by stray radiation or by 
photographic halation. The diffraction photographs 
obtained with powdered graphite in this way show 
a new and hitherto overlooked phenomenon (Fig. 1). 
We find a notable amount of scattered radiation in 
the area surrounding the primary beam, terminating 
sharply at the first diffraction ring, and reappearing 
with a much smaller though quite sensible intensity 
in the area between the first and second diffraction 
rings. 

These observations contradict the general belief 
that crystals or coarsely crystalline powders do not 
show any appreciable X-rayscattering at small angles 
with the primary beam (Hewlett, Physical Review, 
20, 688 ; 1922). Our experiments show the effect to 
become distinctly more noticeable when graphites of 
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increasing degrees of fineness obtained by sedimenta¬ 
tion were used. Blank exposures taken without 
the graphite, and powder patterns taken with other 
organic crystals (for example, hexamethylene tetra- 
mine), do not exhibit the phenomenon ; it cannot 
therefore be ascribed to the presence of whito radia¬ 
tion or to stray X-rays. The peculiar distribution of 
the scattering, and especially its relation to the 
position of the diffraction rings, appoar to us definitely 

to exclude the possibility 

■ of the effect being due 

to any admixture of ad¬ 
sorbed impurities or of 
amorphous carbon with 
the graphite. 

We are inclined to 
attribute the effects 
noticed by us to the fact 
that more or less loosely 
associated with the crys¬ 
tal lattice of graphite 
there aro also certain 
mobile electrons which 
endow the substance 
fig. 1 . with its high electrical 

conductivity. The suc¬ 
cess of Pauli, Sommerfeld, and others in developing the 
electron theory of paramagnetism and of metallic con¬ 
duction on the basis of the Fermi-Dirac statistics sug¬ 
gests that even though graphite is strongly diamagnetic, 
certain electrons in it must possess large velocities, 
and hence cannot be regarded as an integral part of 
the lattice in respect of X-ray diffraction. They 
would therefore necessarily give rise to a scattering 
at small angles with the primary beam. The influence 
of particle size presumably depends on the magnitude 
of the free path of the electrons. We may interpret 
the increased intensity of the scattering with the 
finer powders aS due to the distribution of the con¬ 
duction electrons in the crystals becoming more and 
more completely chaotic with diminishing particle 
size. Such an interpretation is at least rendered 
plausible by the fact, discovered in a subsidiary 
investigation by Raman and Vaidyanathan, that the 
diamagnetic susceptibility of graphite is markedly a 
function of particle size, diminishing steadily to a 
small fraction of its full value with increasing sub¬ 
division of the substance. 

C. V. Raman. 

P. Krishnamurti. 

210 Bowbazar Street, 

Calcutta, India, June 6. 

Progressive Lightning. 

On Nov. 20, 1920, Nature published an article by 
me with the above title, in which I described an 
instrument which I had constructed in the year 1900, 
for investigating the progress of a lightning flash ; 
and in the issue of Sept. 1 of last year I gave an 
account of the first successful photograph with it. 
This I obtained at the Looinis Laboratory in August 
last. In this later publication I indicated an improved 
form of instrument in which two films are carried 
past two fixed lenses at the same speed in opposite 
directions, so as to give rise to opposite aberrations 
of the two images of tho flash. From the distortions 
of the images so found, the rate and mode of progress 
of the flash could be determined. 

Since September of last year I have very greatly 
improved and simplified the design of the apparatus, 
ana I am proceeding now to make the patterns for 
the necessary castings. I shall be getting four sets 
of castings and eight objectives, reflecting prisms and 
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ball bearings, so that I may have one set for myself, 
one for Dr. Simpson, and one each for Mr. Loomis and 
Prof. R. W. Wood, in the hope that the two last 
named will have a better chance of securing a success¬ 
ful result in the frequent summer storms in America. 
My object in asking Nature to publish now a descrip¬ 
tion of the proposed new instrument is to attract the 
interest of other experimentalists, for the provision 
of extra castings and other gear is more advantage¬ 
ously made all at once than piecemeal, and the working 
up of the parts to the finished instrument is a small 
matter. I may say that 1 have hoard from Prof. Adolf 
Matthias, of Charlottenburg, that he is going to make 
up an instrument rather larger than the one which I 
am making, which he hopes to take to a good district 
for lightning this year. For this purpose I have 
already given him, for his own use, a description of 
the latest design. I am glad to find that ho is of my 
opinion that results obtained by this method are 
unassailable. 

The chief objection to the instrument proposed in 
Nature of September last is the use of pairs of films. 
These are replaced in tho present design by a single 
film, and by the aid of right-angled reflecting prisms 
set so as to turn the beam of light through a right 
angle tho two images are formed on tho same film. 

The accompanying diagram (Fig. 1) is sufficient to 
illustrate the design. D is an aluminium drum turned 
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inside and out mounted on a Bhaft S, with pulley wheel 
W and carried on ball bearings B B. The drum may 
be driven by multiplying gear by hand or by motor 
directly coupled if preferred. 

The shaft is directed towards the place where 
lightning ^ is expected. The reflecting prisms P P 
and objectives L L form reversed images *4 —^ on 
a film within the drum, and so the motion of the film 
gives rise to opposite aberrations. I have to thank 
Prof. Conradi, with whom I discussed the design last 
winter, for the suggestion to put the optical works 
within the drum instead of outside, as I was preparing 
to do. This has both optical and mechanical advan¬ 
tages. I am making the instrument to take standard 
Kodak films 30 in. x 2} in., which can be got any¬ 
where . A drum such as this can easily be made to carry 
the film past the fixed images many times as fast as I 
carried the images over the fixed plate in mvfirst appar¬ 
atus. The film should, of course, be shielded from dif¬ 
fused light except at the places where the images will be 
formed. It would then bo possible to run the drum 
until such a number as eight or ten flashes have been 
seen to bo caught by the aid of a viewing prism, and 
no harm should result from general fog. I found with 
my revolving lens system that several bright flashes 
might supervene with none caught on the plate with¬ 
out serious fog, and the plate was not so shielded. 
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With such a camera as I have indicated above, 
there is good reason to expect that it would be possible 
to detect the crawling of the lightning from point to 
point in its length, for, in the much less powerful in¬ 
strument which I used in America, the two images of 
a flash were clearly different in shape, indicating the 
progression of the flash. 

It is evident that the optical parts could be carried 
on an overhung shaft and be rotated within a fixed 
drum, or by the aid of concentric shafts both optical 
arts and drum could be made to rotate in opposite 
irections to obtain increased aberration if desired. 
But I prefer the simpler plan described in the first 
instance. C. V. Boys. 

66 Victoria Street, S.W.l. 


Striations in High Frequency Discharges. 

In the course of an investigation dealing with the 
origin of the electrodeless discharge, high frequency 
striations have been observed in iodine vapour which 
are apparently unlike those recently described either 
by McCallum and Perry (Nature, Jan. 12, p. 48) or 
Mukherjee and Chatterji (Nature, April 20, p. 606). 
From the accompanying photographs it will be seen 



Hcux 

Fro. 1. 

that the appearance of the striations is strongly 
suggestive of a sine curve. They were first obtained 
accidentally when a solenoidal coil was used with 
one half wound back on itself, so that a high potential 
existed between the adjacent initial and final turns. 
In the narrow region between these turns, of width 
about one centimetre, the striation pattern was 
observed when the coil carried an undamped high 
frequency current. It was afterwards found that, by 
means of the arrangement shown in Fig. 1, conditions 
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could be controlled so as to permit of a more careful, 
as well as a photographic, study. 

To keep the striations steady and well-defined, a 
suitable distance between the electrodes is necessary. 
Frequently, the whole pattern has a rotational motion, 
the direction of which may be reversed sometimes 
•imply by bringing the hand near the tube. 

The length of the striations varies markedly with 
the wave-length. Thus, photograph b (Fig. 2) was 
taken with a wave-length of 65 m,, and electrodes 
A f B, 0*2 cm. apart; photograph a (Fig. 2), enlarged 
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to the same extent, with a wave-length of 175 m.» 
and electrodes 1 cm. apart. With a wave-length of 
33 mm., the pattern was too fine to be photographed. 

Although the striations resemble so strongly a con¬ 
tinuous sine curve, a careful examination shows that 
they are in reality more like two sets of interlocking 
teeth. It is hoped that the exact origin of these 
striations will be revealed by the more extended in¬ 
vestigation now in progress. 

Keith A. MacKinnon. 

John K. Robertson. 

Queen’s University, 

Kingston, Ontario, 

May 14. 


Dragonflies in Folk-Lore. 

In a recent letter to Nature (June 1, p. 837) 
Dr. R. J. Tiilyard directs attention to a chapter on 
dragonflies in the late Mary Webb’s novel “ Precious 
Bane”. He asks if the expressions “ethers mon” or 
“ ether’s nild ” used in that chapter for the dragonfly 
are still in use in Groat Britain. 

Tho novel is set, according to the introduction, in 
north Shropshire—the Ellesmere district. Hence it 
is worthy of note, I think, that here over tho border 
in North Wales the Welsh name for the dragonfly, 
which is in common use throughout the province, is 
‘ gwas-y-neidr ’—the adder’s servant. Tho choice of 
the word * gwas ’ (servant) apiiears to be particularly 
suited to the legend given in “Precious Bano ” which 
reads “ whore the adder lay hid in the grass there 
above hovered the ether’s mon as a warning”. An 
interesting parallel of the use of ‘ gwas ’ in natural 
history is found in ‘ gwas-y-gog the cuckoo’s sor- 
vant, which name is given to tho hedge-sparrow 
owing to the belief that this bird follows the cuckoo 
and permits the latter to lay its egg in her nest. 

I am indebted to Prof. If or Williams (of this 
College) for looking up the Welsh names for the 
dragonfly in the older dictionaries. He informs me 
that Pughe, 1832 (2ml ed.), gives 1 gwas-y-neidr ’ and 
1 gwaell neidr ’ as terms used for the dragonfly. The 
latter literally moans ‘the adder’s knitting needle’. 
1 am not aware of the use of this term in North 
Wales at present, but it is interesting to note that 
Dr. Tiilyard states he believes the dragonflies are still 
commonly called * devil’s darning-needles ’ in many 
parts of tho United States of America. 

W. Maxdwyn Davies. 

Department of Agricultural Zoology, 

University College of North Wales, 

Bangor. 


New England is a long way from England, but 
our use of “darning needle ”, when T was a boy (West- 
borough, Mass., about 1896), is about the same as Dr. 
Till yard’s (Nature, June 1, p. 837). 

The ‘darning needles’, ‘devil’s darning needles’, 
or ‘ blue darners ’ were definitely the smaller Zygop- 
tera (Agrions). The ‘ blue darners ’ were of course 
in general the males, hut we were not very careful 
in our distinctions. Larger dragonflies (Anisoptera) 
had no special name—they had to go as darning 
needles, but we felt the name did not really belong to 
them. 

I have noticed that friends from the middle west, 
if they say ‘ darning needle * at all, mean especially 
the large Anisoptera ; but they are more apt to say 
‘ snake feeders , a term that is entirely unknown in 
our section, but recalls the “ ether’s mon ” of Dr. 
Tiilyard 1 s letter. There is of course no real adder over 
here, and the word * adder 1 is always used of a harm¬ 
less snake. 
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I wonder if the difference of usage is related to the 
different source of the first immigration in the two 
parts of the oountry. New England was peopled from 
England and by Puritans—my own town was incor¬ 
porated in 1717, long before the Presbyterian and 
Methodist immigrations, and still has a large propor¬ 
tion of the old stock. But the middle west had a 
substratum of Scotch, Scotch-Irish, and other Method¬ 
ists and Presbyterians, dominating the New England 
overflow of Puritan stock. No doubt they brought 
different words, from a different part of Britain. 

Wm. T. M. Forbes. 

Ithaca, N.Y., U.S.A., 

June 19. 


The Electromotive Behaviour of Single Zinc 
Crystals, 

To Nature of Jan. 12, 1920, p, 49, Paul A. Anderson 
communicated some measurements of his on the 
potentials of single crystals of zinc. Tho investigation 
of a possible change of the electrochemical potential 
with the changing density of zinc atoms on different 
planes of tho crystal was also the aim of an ex¬ 
perimental research commenced in October 1928 in 
the Physicochemical Laboratory of the University of 
Latvia, in Riga, and is now in progress. The results 
obtained here do not agree with those of Anderson in 
so far as no difference could be found in the potentials 
of different, artificially prepared planes of single 
crystals of zinc against a neutral zinc sulphate solu** 
t.ioru It must be admitted, however, that pyramidal 
faces were not investigated. 

Each experiment consisted of four measurements 
on four planes {(0001), (lOlO), (llSO) and poly- 
crystal), which had undergone exactly the same pre¬ 
vious treatment. The four electrodes were submerged 
to the same depth in the same vessel and measured 
against a calomel electrode. 

In all cases the potential varied with (o) composition 
of the electrolyte: saturation with hydrogen in¬ 
creased the potential towards the less noble potentials 
as compared with oxygen saturation, addition of 
minute traces of acid greatly decreased the potential ; 
(6) previous treatment: mechanical hard treatment, 
etching with very dilute and dilute acids, anodic 
treatment. But at the same time the four different 

E lanes showed no systematic difference in potential 
etween themselves. This seems to be due to the 
following reasons : 

1. Mechanical treatment (rubbing with emery, 
polishing, filing) disintegrates tho ideal crystallo¬ 
graphic planes. The resulting structure is indefinite 
and shows no differences of potential. 

2. Etching with dilute acids after mechanical treat¬ 
ment attacks the surface very unevenly and no 
definite piano results. 

3. The plane of etching does not develop parallel 
to the original plane when the surface of the crystal 
is etched anodically or with more concentrated acids 
strongly enough to show the structure of the crystal. 
This is particularly nvarked for the pyramidal faces 
investigated by Anderson and is not true for the basis 
plane. The consequence will be that several crystallo¬ 
graphic faces will be present and the potential of the 
least noble face will be obtained. 

The same equality of potential on the three different 
crystallographic planes was obtained for single 
crystals of zinc-cadmium (up to 0*2 per cent oad- 
raium) alloys in neutral solutions (cf. Zeitschr , fiir 
anorg . und dUgem. Chemie , 180, 1 ; 1929). 

M. Straxtmanis. 

Laboratory of Physical Chemistry, 

University of Latvia, Biga. 
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Preservation of Animal Remains. 

In a belated copy of Nature, dated Jan. 12, which 
reached me a short while ago, I read with much 
interest a review of a recent work written by Prof. 
Weigelt. In that review, entitled the “ Preservation 
of Animal Remains”, Prof. Watson enumerates modes 
of death which are “ likely to affeot large numbers of 
individuals at the same time”. To those given the 
following may perhaps be added. 

Geological work on the eastern edge of the Ufipa 
Highlands, south-east of Lake Tanganyika and a few 
miles from the western fault line of the Bukwa 
Trough or Rift Valley, has brought me into conversa¬ 
tion with others who have an intimate acquaintance 
with this country. A member of the Brotherhood of 
White Fathers, Pdre Pourvoyeur, recently informed 
me of the effect of a strong wind from the south-east 
on Lake Rukwa. As may be seen on any good map, 
tho lake is topographically prolonged in a northerly 
direction as a very flat plain, obviously a continuation 
of the area now covered by water, and recently part 
of the lake bottom. As an eye-witness, Pdre Pour- 
voyeur described how a strong wind from the south¬ 
east forced the waters of the existing lake over tho fiats, 
carrying both fish (‘Silurid^s *) and crocodiles with it. 
The cessation of this wind and the consequent retreat 
of the water left very large numbers of fish and 
reptiles to die. 

From the geological point of view, a difficulty is 
the sufficiently rapid entombment of tho bodies before 
total decomposition had destroyed everything, a 
difficulty seemingly equally applicable to the instance 
of Smithere Lake quoted by Prof. Watson. During 
some geological periods, the rate of sedimentation 
may have been much more rapid than any known at 
the present time, except in peculiar circumstances 
as an abnonnality. At Kindope, north of Tendaguru 
Hill, the skeletons of a herd of reptiles were unearthed 
in a relatively small space by the German expedition 
which first worked that celebrated locality in Tan¬ 
ganyika Territory for Deinosaur remains. The en¬ 
closing silts are frequently false-bedded on a very 
small scale ; the pianos of lamination change direction 
three or four times in a few inches, suggesting the 
swirling action of a slowly moving quicksand. At 
Tendaguru also the occurrence of large isolated bones 
surrounded by fine-grained sands and silts implies, 
during the time of deposition, that the sediments haul a 
consistency approaching that of cream. These would 
constitute cases where large numbers of individuals 
“have an exceptionally favourable chance of being 
preserved”. John Parkinson. 

Ufipa Highlands, 

Tanganyika Territory, 

April 26. 


Kinematographic Record of Sunrise on the Moon. 

On the night of May 17-18, 1929, between 1-6 h. 
and about 6-5 h. Greenwich civil time (16 d.) a moving 
picture was made here of the lunar crater Copernicus, 
showing changes in the shadows at sunrise. A Victor 
kinema camera, using amateur-size film (16 mm.), was 
employed, attached in the focal plane of the 23-inch 
refractor (30 feet focal length) of the Prinoeton 
University Observatory. A yellow Wratten filter No, 
45 was inserted about 15 inches ahead of the film. 
Exposures were made every 6 seconds, approximately, 
for about 4 hours, on Agfa negative film. The dura¬ 
tion of each exposure was about 3-8 seconds, controlled, 
by the rotating camera shutter (sector opening 200°), 
which was driven by a belt from a light electric motor 
carried in the same aluminium frame. 
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More than 50 feet of film was obtained, with above 
2000 successive pictures of a region around Copemious, 
about 200 by 330 miles in size, the ring-plain being in 
the middle. Guiding was with a power of 700 and a 
special eyepiece, winch received light from a cube 
prism just ahead of the film, the diagonal surface of 
which was lightly silvered to divert about half of the 
fight. 

The exposure was too short to show the faint 
illumination on the low-lying areas outside Copernicus 
at the exact terminator; but the retreat of the shadow 
of the * eastern * ridge down the inner slope of the 
1 western * ridge is well depicted. The age of the moon 
was 9*0 d. on May 18 at 0 h. G.C.T. The guiding was 
only fair, but the positive made from the film makes 
a good show when projected. (It will be remembered 
that Jupiter has already been depicted in motion 
pictures by W, H. Wright.) 

Further development of the apparatus is planned. 
The low illumination at the terminator offers the chief 
difficulty, because if the exposure is made long, the 
whole film is rather short when projected. Technically 
satisfactory pictures may be helpful to serious investi¬ 
gators of the detailed topography ; but the vivid 
general interest possessed by moving pictures of the 
moon justifies the effort of securing them. 

R. F, Arnott, 

E. G. F. Arnott. 

Princeton, N.J., A. L. Bennett. 

June 10. J. Q, Stewart. 


Heisenberg's Indetermination Principle and the 
Quantum. 

The Heisenberg principle states that 5p5q~h, where 
p and q are two canonical conjugates. Energy and 
time are such conjugates. For the quantum, E=*hv 
and we have 

or Mt~ 1 . . (1) 

where t is the time the quantum has been travelling 
from its source. If x is the distance the quantum has 
travelled in time t , then St^dxjc, where o is the 
velocity of light, so that 

Mx~c or SXto-X 1 . . (2) 

since ^ — ciX/X* p neglecting sign. 

From the classical theory (Compton, “ X-Rays and 
Electrons", p. 55) the amplitude of a radiating 
oscillator decreases aooording to due to 

damping, where As ** (4 tt*/ 3) . (e a /mcX a ) and e is the 
charge on the electron. The effective length of a 
wave-train mqy be taken as the length for A to be 
reduced to A 0 /< and is c/fc. This length may be taken 
as the uncertainty to of the position of the quantum, 
so that 

3X~)feX a /c or 5X~(4r*/3). (e a /mc*). . (3) 

I have previously calculated the width of a spectrum 
line due to damping by the method of the Fourier 
integral (Phya. Bev 10, 64 ; 1922) and have obtained 
a width AX between half values of the maximum 
intensity of 

AX«(4T/3),(e*/mc # ) . . (4) 

It is interesting to note that 9\ and AX are of the 
same order, namely, 10 -1 * cm. Does the Heisenberg 
principle therefore imply that a spectrum line given 
put by, say, a mercury atom, has a width in addition 
to the width due to the Doppler and pressure effects ? 
Can a single quantum itself nave a frequency width ? 
When mercury resonance radiation is absorbed in 
mercury vapour, it seems necessary to assume a 
width for a single quantum if any absorption at all 
ia topeqir* G. E. M. jauncey, 

• , Washington University, 

St, Louis, Mo., V&JL, May 24. 


Vibrational Quantum Analysis of Red Cyanogen 
Bands, 

A study of the red cyanogen bands shows that 
the band at v 14430 is not the true 0-0 band of the 
system. Six new bands on the higher X side have 
been photographed on neooyanine plates, from the 
spectrum of cyanogen as developed in active nitrogen 
(K.K.A.) and of the high current density ar& (J.W.R.). 
These can be fitted in a simple manner in the existing 
n'In* table for the red cyanogen bands, by extending 
the n' progressions as under : 


»7»'. 

0. 

1. 

2. 

3. 

4. 

0 

10937 (o) 





l 

12697 (o) 

10664 ( b ) 



■ * 

2 

14432 

12893 fa) 




3 

16143 

14099 

12086 (a) 



4 


16788 

13760 

1178*2 (a) 


5 



16430 

13439 

11480 (a) 


Numbers denote v of the most refrangible head. 

(а) denotes new bands found In active nitrogen and In arc. 

(б) found In arc only. 


This arrangement does not invalidate the existing 
analysis completely, and appears to be satisfactory. 
It is not certain that the band at v 10937 is the 
0-0 band, which may bo higher up in the infra-red, 
beyond the range of sensitivity of the photographic 
plates now available. w Q " and w 0 *x* retain their old 
values ; u> 0 ' is uncertain, but ut 0 'x f retains the old 
value. The vibrational equation deduced from the 
present experiments, assuming v 10937 to be the 
0-0 band, is : 

'(h«d>= 10937 + (1782 n' - 13*5n' a ) - (2065n* - 13*3n* a ). 

R. K. Asundi. 

Wheatstone Laboratory, 

King’s College, 

London, W.C.2. 

J. W. Ryde. 

Research Laboratories of the 
General Electric Co., Ltd., 

Wembley. 


The Raman Effect in Carbon Disulphide. 

In view of the interesting observations of Rasetti 
with carbon dioxide (Nature, Feb. 9 1929), the Raman 
spectrum of which was found to contain no fines 
corresponding to any of the observed infra-red 
absorption bands, the results obtained in the analogous 
compound carbon disulphide may be noteworthy. 
The scattered spectrum of this liquid gives two 
prominent frequency shifts, 055 and 800, corresponding 
to 15*27 m and 12*50 m respectively. The infra-red 
absorption of the liquid was studied by Coblentz in 
the region 2 m to 15 m, and he gives the following 
values for the absorption band*-—3*2 m, 4*0 m, 0*8 /a, 
11*05 Mi and 13*4 m- All these bands, except the first, 
are very strong, the one at 0*8 m being the most 
prominent. It is significant that none of these bands 
are represented in the scattered spectrum. 

The Raman line corresponding to the frequency 
shift 065, excited by 4358, is very strong in the spec¬ 
trum and has an anti-Stokes* line the intensity of whioh 
is less than 1/50 of it. The value calculated for the 
intensity ratio between the negative and the positive 
fines according to the relation e m k*l*T comes out to 
be 1/20. Whether this discrepancy in the relative 
intensity has any connexion with the absence of the 
corresponding infra-red absorption remains to be 
determined. A. S. Gavesan. 

H S. VENKATES WARAN. 

210 Bowbazar Street, 

Calcutta, May 23. 

b2 
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The Ozone in the Earth’s Atmosphere. 
By Dr. D. N. Harrison. 


T HE first accurate measurements of the amount 
of ozone in the atmosphere were made by 
Fabry and Buisson at Marseilles in 1920, and their 
method has been modified and developed by Dr. 
G. M. B. Dobson and others, 1 so that ozone observa¬ 
tions are now made regularly at least once a day 
at about half a dozen places in different parts of the 


the atmosphere, which have no ultra-violet absorp¬ 
tion. Moreover, atmospheric ozone was known -to 
be confined to a region many kilometres above 
the earth’s surface. Thus variations in the amount 
of ozone would be expected to affect the tempera* 
ture of the upper atmosphere, and it was thought 
that in this way it might play an important part in 
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world. The results obtained up to the present 
from these series of observations are the subject of 
this article. 

Ozone has an absorption speotrum consisting of 
bands in the infra-red, a weak band in the visible, 
and a very strong band in the ultra-violet, which cuts 
off the solar spectrum completely at about 2900 A. 
Its equilibrium temperature in sunlight is there¬ 
fore higher than that of the other constituents of 

> Proa. Jtou. see., A. voL 110 (1020), p. MO; vol. 114 <1M7>, p. Ml j 
TO). 18* (1W8), p. 4M. , 
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the Various changes which the atmosphere under- 
goes. 

Ozone, as is well known, is a form of oxygen 
having three atoms in the molecule. It is fanned 
from oxygen by the action of ultra-violet light of 
shorter wave-length than that which ozone itself 
absorbs. The spontaneous decomposition in the 
-absence of a catalyst is extremely slow, but fey 
absorbing- ultra-violet radiation atone is trans¬ 
formed into oxygen, so that in the absence of otbe* : 
factors the amounts of oxygen and ozone would 













tend toward equilibrium, depend* 
tag on the distribution of inten¬ 
sity in the solar spectrum. It 
was thought at one time that 
solar radiation was one of the 
main sources of atmospheric 
ozone, but this is probably not 
the case, for reasons which will 
be explained later. 

Method of Measurement. 

Briefly, and without technical 
details, the method by which 
ozone is measured is as follows. 
The method is spectroscopic; 
since ozone absorbs ultra-violet 
light of certain wave-lengths, the 
intensity of this light reaohing 
the earth from the sun depends 
on the amount of ozone in the 
atmosphere ; the intensity of the 
light is measured photographic¬ 
ally, and ’ consequently the 
amount of ozone through which 
it has travelled can be found. 
This is expressed as the thiok- 
ness' of a layer of the pure gas 
at N.T.P.; it varies about a 



tnean value of roughly 3 mm. 
in Europe. In actual fact, of 
course, the ozone is spread through an unknown 
depth of the atmosphere, and this method of ex- 
ression merely gives the number of molecules per 
orizont&l square centimetre. The acouracy of the 


Fig. 2. 

measurements is such that the results can usefully 
be expressed to three significant figures; the unit 
is usually taken as 0*001 cm., so that 321 would 
mean that the amount of ozone was equal to that 
in a layer 0*321 cm. thick at 



N.T.P. 

The height of the ozone layer 
can also oe deduced. Several 
different workers agree in placing 
it at about 40-60 km.; this prob¬ 
ably represents the ‘ centre of 
gravity * of the layer. The height 
appears to be greater when the 
amount of ozone is large than 
when it is small. 

Diurnal and Annual 
Variations. 

It was discovered at Oxford 
in 1925 : (1) that the amount of 
ozone can vary greatly from day 
to day, and indeed during one 
day; (2) that these variations 
have an inverse connexion with 
the barometric pressure; and (3) 
that there is a marked annual 
variation with a maximum of 
about 330 in April and a minimum 
of about 220 in October, taking 
a smooth curve through the year. 
Fig. I s shows the ozone values 
for 1926, together with mean 

* The SUufttratkms «ro reproduced by ktad 
gemOtion from the Proc^tdmp* of (Ac nopat 
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pressure for each day at Oxford. The short 
horizontal lines A and C above the ourves mark 
the ooourrenoe of oyolones and anticyclones. 


are accompanied by definite and characteristic 
nhangHH in the quantity of ozone in the atmo¬ 
sphere above any given place. Measurements 




Subsequent observations at other places con¬ 
firmed and amplified these conclusions, and it is 
now oertain that the various sequences of weather 
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during; 1926 and 1927, with the view of discovering 
the distribution of ozone at different times, in the 
same sort of way as that in which weather maps 
are plotted by the aid of a network of reporting 
stations. 


Ozone and Weather. 

The general conclusion so far reached is that 
there is a very close connexion between the ozone 
and the origin of the great air-currents the interplay 
of which gives us our * weather *; the connexion is 
closest when the air considered is that not at the 
surface, but in the stratosphere (the isothermal 
region) which begins at a height of roughly 10 km. 
These currents are named by meteorologists 4 polar ’ 
and ‘ tropical ’ ; polar air is associated with high 
ozone values and tropical air with low ozone 
values. When studied in connexion with a weather I 
map, the changes of ozone with the fluctuations of 
these air masses are most striking. There are 
difficulties, however, in the way of assuming that 
the varying quantities of ozone are actually brought 
by the air-currents. 

Fig. 2 shows the average distribution of ozone in 
a cyclone. It was obtained by drawing the isobars 
for a typical or idealised cyclone, and plotting for 
eadh individual case the ozone value in its appro¬ 
priate position ; in order to eliminate the annual 
variation, the ozone values are expressed as differ¬ 
ences from the mean for the time of year, so that 
the figure shows in units of 0*001 cm. the changes 
which, on the average, take place during the passage 
of a cyclone. (The figure should be imagined to 
move from left to right, that is, from west to oast.) 
It will be seen that the ozone begins to fall at some 
distance in front of the depression, when tropical 
air is arriving at high altitudes, remains low during 
the passage of the 4 warm sector ’ (roughly the 
south-east quadrant of the cyclone), and rises 
rapidly just behind the centre ; this sequence of 
changes in a cyclone is found practically without 
exception, and even a small secondary (judged 
from the weather-map) may be followed by a large 
and abrupt rise of ozone. The highest ozone values 
found are those at the rear of depressions. 

Fig. 3 shows the average distribution of ozone in 
an anticyclone; here we see that ozone tends to 
be low and that the minimum comes after the 
maximum of pressure. 

The highest value hitherto found is 420 and the 
lowest 172. 

Typical 7 a.m. weather maps, with ozone-values 
and hours of observation, are reproduced in Fig, 4. 
In the first three maps the passage of a second¬ 
ary depression over Arosa is accompanied by a 
large but temporary rise of ozone ; in the fourth 
map comparatively uniform conditions are illus¬ 
trated. 

The correlation co-efficients between the amount 
of ozone and upper ait conditions are among the 
highest found in meteorology. The correlation 
with surface pressure is high, but those with the 
pressure at heights of 9-14 km. are much higher, and 
very high values are found for temperature in-the 
troposphere and for the height of the base of the 
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stratosphere ; these ore all negative, as would be 
expected from what has been said, while that for 
the temperature at 14 km. (in the stratosphere) is 
positive. 

So far we have considered the distribution in 
Europe, about the latitude of Great Britain. We 
now .turn to the world-wide distribution, so far as 
it is known. Observations at Montezuma (Chile) 
and at other places within the tropics give remark¬ 
ably uniform and constant values of about 200 to 
220, which is about the value found for tropical air 
in Europe in the summer. At Montezuma there 
seems to be a small annual variation, with a maxi¬ 
mum in the southern spring. 

Observations in high latitudes are scanty, but it 
seems probable from the Abisko figures that there 
is a maximum of perhaps 400 in the spring, after 
which the amount of ozone falls rapialy through 
the summer and autumn. In this connexion Prof. 
Rosseland’a letter in Nature, Feb. 9, is of in¬ 
terest. As was predicted by Dr. Dobson, photo¬ 
graphs of the spectra of stars taken within the 
Arctic circle in December were cut off at 3000 A. 
by ozone. 

A few observations from New Zealand indicate 
that there the amount and variations of ozone are 
similar to those in Europe. 

Origin of Ozone in the Atmosphere. 

These results are of great interest from their 
bearing on the probable origin of atmospheric 
ozone. The ozone is at a minimum in the tropics ; 
it is at a maximum in Arctic regions after the winter 
night, and decreases rapidly as the sunlight becomes 
stronger. Therefore we must conclude that the 
amount of ozone in equilibrium in sunlight is rela¬ 
tively small (perhaps about 2 mm.) and there must 
be some other source of supply. The rate of de¬ 
composition in sunlight must be slow, since ob¬ 
servations near sunrise and sunset indicate no 
decrease during the day. 
origin may possibly be found in the aurora, 
or some associated phenomenon of which we know 
nothing. The amount of ozone is related to mag¬ 
netic conditions in the sense that high ozone values 
tend to ocour at times of magnetic disturbance, and 
a marked auroral display is always accompanied 
by a magnetio storm. Nevertheless, the aurora is 
situated at a height of 100-500 km., far above that 
found for the ozone layer. Further evidence of 
the presence of ozone at about 50 km. is given 
by temperatures found near this level. Dobson’s 
and Lindemann’s observations of meteors gave a 
liigh temperature above 55 km., and observa¬ 
tions of sound-waves indicate a temperature at 
about 40 km. as high as that at the earth’s 
surface. 

Although no simple relation between ozone and 
weather has been found, the results here outlined 
show that the problem is full of interest; and in 
any case no one would expect, with such & com¬ 
plicated machine as the earth, its atmosphere, and 
the sun together form, to disentangle one complete 
thread of cause and effect. 
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Polyploids snd Polyploidy. r 

By C. t>. Dablxjwton. 


W HEN a cell divides to produce two daughter 
cells having the same genetical properties 
as itself, the nucleus resolves itself into a definite 
number of structures, the chromosomes. These, 
splitting lengthwise, give rise to two identical 
groups which go to make the daughter nuclei. In 
this process, known as mitosis, it is evident that, 
with certain exceptions which need not be gone 
into here, the chromosomes into which the nucleus 
resolves itself are always identical in number and 
form with those which went to constitute it at the 
preceding division. The chromosome number is 
said to be constant. It follows that when, in the 
course of sexual reproduction, two germ-cells unite 
to form a zygote and their nuclei fuse, the new 
generation of cells thus established will show at 
mitosis a new chromosome outfit or * complement \ 
the sum of those of the two germ-cells. When 
these are identical the number will be simply 
doubled, and in these circumstanoes the number of 
chromosomes in the germ-cell is said to be ‘ hap¬ 
loid 5 and the double number of the zygote is said 
to be ‘diploid' (see Fig. 1). Further, when the 



FlO. 1.—Th© diploid chromosome number (24) In a root tip of IHUipo 
Clusiana, a form from Tibet. 

new zygote comes to produce germ cells, which by 
their union will reconstitute a diploid individual 
like itself, the zygote nuclei undergo a process of 
‘ reduction \ by which a new cell generation is pro¬ 
duced having the haploid number of the gametes. 

These three processes provide the mechanism 
that determines the Mendelian laws of inheritance, 
and so long os mitosis, fertilisation, and reduction 
follow a regular course, the Mendelian laws, with 
all the complications that are implicit in them, 
are obeyed. But all three processes are liable to 
error. In the first place, we frequently find body 
cells, both in plants and animals, the chromosome 
numbers of which are double those characteristic 
of the individual and its species. This type of 
' doubling * probably follows the failure of two 
bodies of chromosomes to separate after mitosisi 
or the simultaneous division of two nuclei which 
have not been separated by a oell-wall after the 
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preceding cell-division. In plants, owing to their 
unlimited growth, suoh ‘ doubled ’ cells sometimes 
produce germinal tissue, and a new tetraploid race, 
suoh as Primula keweneis, with four times the 
haploid chromosome number, is established- Doub¬ 
ling is so frequent in the formation of a callus in 
the tomato that we can be certain of obtaining a 
proportion of tetraploids amongst the adventitious 
shoots thrown up from the callused wound when 
the stem is cut off. In the normal course of 
development, doubling has been found to occur 
frequently in the embryo-sac nuclei of several 
plants belonging to the Liliace®. Usually the 
doubling occurs at the opposite end of the embryo 
sac from the egg-cell, but sometimes the egg-cell 
itself is affected, and in these cases fertilisation of 
the diploid female gamete will produoe a new 
triploid individual. 

In the second place, abnormalities in fertilisation 
occur which give rise to a different kind of change. 
Various stimuli may excite the development of the 
egg-cell without fertilisation. For example, when 
an interspecific cross, such as hexaploid Solanum 
nigrum by tetraploid S. luteum , is attempted, the 
stimulus of pollination sometimes excites the 
development of the egg-cell with the reduced 
(triploid) number, although the pollen-nucleus does 
not fuse with the egg-nucleus. Similarly, by the 
stimulus of changes of temperature, an egg-cell 
in Datura can be induced to develop. In these 
ways a haploid, or relatively haploid, individual 
arises having the hereditary material of a germ- 
cell and the outward form, on a reduced scale, of 
a diploid plant. Experimentally it has been found 
possible to induce the fusion of two male germ- 
cells with one female ; in the formation of the endo¬ 
sperm we have virtually the reverse case of the 
fusion of two female germ-cells with one male. 
From both these unions a triploid cell generation 
is produced* 

It is in the finely regulated processes of reduction, 
however, that irregularities most frequently occur, 
and these irregularities are of great importance in 
the production of polyploids. In considering re¬ 
duction, two properties of thephromosomei should 
be particularly borne in mind; First, the material 
of whioh the chromosomes are made up has specific 
physiological properties, so that, to take a simple 
example, if one type of chromosome is represented 
in the organism three times instead of twice, 
constant physiological changes are produced. To 
take another example, if one of the chromosomes 
of a haploid gamete is lacking, the gamete is not 
usually viable. Secondly, where, as is usually the 
case, the diploid organism is the result of the union 
of two similar gametes, the chromosomes contri¬ 
buted by these gametes must correspond in pairs. 
They must be structurally and functionally homo¬ 
logous. When, therefore, we see pairs erf chromo¬ 
somes formed at reduction, it is a legitimate 
assumption that these are pairs of homologqw 
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chromosomes and that they pair because they are 
like. Farther, where pairing fails, it is perhaps 
natural to conclude that this failure is the result 
of lack of likeness or affinity. Exceptions to this 
rule we shall return to later. In the main it is true, 



Fid. 2.—Pollen mother-cell division in a pentaplold form of Tulipa 
Cluriana (60 chromosomes) showing associations of varloos 
numbers of chromosomes, and some chromosomes unpaired. 


and it is as a consequence largely of failure of 
pairing that irregularities in reduction arise in 
hybrids. 

The simplest form that these irregularities can 
take is the failure of the two corresponding groups 
of chromosomes to separate, and the consequent 
formation of a single nucleus with the diploid 
number. This nucleus then divides to give two 
nuclei in which the number is similarly unreduced. 
Germ-cells have been shown to arise in this way in 
large numbers of plants, which are either of known 
hybrid origin (like Rapkanus-Brassica) or believed 
on independent grounds to be hybrids (like species 
of Hieraciutn). In Pygcera hybrids, where the 
formation of diploid germ-cells, with complete 
failure of chromosome-pairing, was first observed, 
the nuclear phenomenon was shown to be corre¬ 
lated with the fact that the character differences 
completely fail to segregate. This is one of the 
discoveries on which the chromosome theory is 
based. 


If the conditions of the origin of polyploids before 
the fact are almost universal, the conditions after 
the fact impose important limitations on their 
maintenance. These limitations are almost all 
bound up with the processes of sexual reproduction. 
Where the sexes are differentiated, doubling of the 
chromosome number may be associated with 
sterility on one side, as in Pygcera hybrids, and 
consequent failure of the tetraploid to perpetuate 
itself; or there may be a oh&nge in the method of 
i^inoduetkm, as in Artemia where a tetraploid is 
parthenogenetio, or Empetrum where a tetraploid 
h hermaphrodite, the diploid that probably 
corresponds being in each case unisexual. 

In a different way the purely mechanical con¬ 
ations of reduction greatly limit the success o i 
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those polyploids which reproduce sexually. The 
conditions Under which the corresponding chromo¬ 
somes separate regularly when present in pairs 
are not always equally satisfactory when m<we 
than two of each kind are present. For example, 
in a triploid, where there are three of a sort, the 
odd chromosomes, whether associated mth the 
pairs or not, separate at random to the two 
daughter cells. Consequently the germ-cells pro¬ 
duced have chromosome numbers varying between 
the haploid and the diploid number (see Fig. 3). 
In these new intermediate types the balance 
of the physiologically differentiated chromosomes 
is new, untried, and in most cases unsuccess¬ 
ful, Most triploids are therefore sterile so far as 
sexual reproduction is concerned. Triploidy is 
none the less common both in natural species and 
in cultivated plants, but a study of its incidence 
shows that in these established triploid forms sexual 
reproduction has lost its value. Triploids occur, 
for example, in plants with various kinds of natural 
vegetative propagation in Hyacinthus, Tulipa , Iris, 
Rubus (Fig, 4), Canna, and Tradescantia ; with re¬ 
production by grafting in Prunus ; with apogamy 
in Hieracium ; with partial parthenocarpy in the 
cultivated apples; and probably with both apogamv 
and parthenocarpy in cultivated Citrus . To such 
forms as these it is clear that ordinary seed fer¬ 
tility, so far from being an advantage, may actu¬ 
ally become a hindrance. 

The case of tetraploids is more complicated, both 
in regard to chromosome behaviour and to the 
fertility that largely depends on it. For the sake 
of simplicity, let us take two opposite types. From 
a haploid Datura , itself the result of the develop¬ 
ment of an unfertilised egg, diploid offspring have 



Fxa. 3.—A pollen grain of a triploid hyacinth (somatic number. £4) 
showing 13 chromosomes ; numbers between S and 16 have been 
found. Note the three chromosome types. 

arisen by failure of reduoticm, and from these again 
tetraploids. In such tetraploids there are four 
identical representatives of each chromosome type, 
which usually associate to forjn quadrivalent bodies 
at reduction. These quadrivalents are, of course, 
capable of dividing into two and two, but seem to 



64 


NATURE [Jttly 13, 1029 


be Subject to irregularity in division, for gametes 
arise (as in tetraploid Prunus cerasus and Trades* 
cantia virginiana) both with more and less than the 
normal gametic number, and the fertility of such 
tetraploids is consequently reduced. 

We may mention parenthetically that, just as the 
functional gametes must contain two out of the 
four chromosomes of each type chosen at random, 
so the breeding results in tetraploid Datura and 
Primula sinensis have always agreed with the 
assumption that two Mendelian factors, chosen at 
random from four, pass to each gamete. This 
agreement, verifying prediction, is a substantial 
corroboration of the chromosome theory of 
heredity. 

On the other hand, we have tetraploids arising 
as a result of doubling in hybrids. The result 
depends on what we may loosely call the ‘ degree 
of hybridity.’ Primula kcwensis is not an extreme 
example, and will serve to show the peculiarities 
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FlO. 4.—Diploid and polyploid species and varieties of Rubus. All 
the even multiples are fertile, although the tetraploid and hexa- 
plold aro known to be Interspecific hybrids. The odd multiples 
are both sterile in a high degree. u 


associated with various degrees of hybridity. It is 
the result of a cross between Primula floribunda and 
by P. verlicillata , which gave in the first instance a 
sterile intermediate diploid hybrid, as might have 
been expected. This diploid produced a giant 
fertile shoot the offspring of which were fairly 
constant, giant, and fertile like itself. This shoot 
was tetraploid and must have arisen as a result of 
the formation of tetraploid somatic cells, as in 
Solanum. In the diploid hybrid, the corresponding 
chromosomes of the two parental species paired at 


reduction ; its sterility must therefore be assumed 
to be the result of failure of the new genetic com* 
binations brought together in the gametes. In the 
tetraploid, however, pairs are usually formed as in 
the diploid, but the general absence of segregation 
means that identical mates must pair' and pass to 
opposite gametes. 

This conclusion is justified by the fact that a 
small proportion of segregates is produced bearing 
certain characters of tne parental species, that is, 
no longer intermediate in every respect. In a 
similar small proportion of cases the chromosomes 
associate in fours, derived therefore from both 
species and capable of yielding gametes pure in the 
characters of one species carried by the chromo¬ 
somes concerned. It follows that the constancy 
and relative fertility of the hybrid tetraploid 
depends on its degree of hybridity, for, in so far as 
the corresponding chromosomes of the opposite 
species aro capable of pairing in the tetraploid 
derivative, dissimilar gametes will bo produced, 
both as a result of genetic segregation and abnor¬ 
mality in the division of quadrivalent^. In both 
cases fertility is reduced. 

These remarks, which are based on theoretical 
considerations, are in agreement with all the avail¬ 
able experimental evidence. Fertile diploids such 
as (Enothera Lamarckiana, Datura Stramonium , 
Primula sinensis, Solanum Lycopersicum , and 
Campanula persicijalia give less fertile tetraploids. 
Sterile diploids such as Primula ke.wen&is , Raphanus- 
Brassicay and relatively diploid Nicotiana and 
Solanum hybrids give more fertile tetraploids. 

It is therefore possible for a tetraploid arising 
from a hybrid diploid to have the mechanical pro¬ 
perties of a fertile diploid. But it combines with 
these certain genetical peculiarities. Not only is 
it a hybrid, with such physiological advantages as 
hybridity may confer, but occasionally the corre¬ 
sponding chromosomes of the opposite diploid 
parents may pair. The tetraploid will then show 
the segregation of a hybrid, and may give rise to 
offspring with any workable combination of the 
characters of its two parents. 

(To be continued.) 


Obituary. 


Prof, R. J. Harvey-Gibson. 

HE death in Glasgow on June 3, at sixty-nine 
years of age, of Dr. Robert J. Harvey-Gibson, 
emeritus professor of botany in the University of 
Liverpool, will be widely regretted. Prof. Harvey- 
Gibson was a son of the manse and was educated in 
the Universities of Aberdeen, Edinburgh, and Stras¬ 
bourg. He first held appointments as demon¬ 
strator in zoology and later in physiology in the 
University of Edinburgh, His association with the 
University of Liverpool goes back to the year 1883, 
in which his first appointment was that of demon¬ 
strator in biology in the old Sohool of Medicine, 
which was later amalgamated with University 
College as the foundation of the present University, 
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At the amalgamation, Harvey ^Gibson was pro¬ 
moted to a lectureship in botany, which became in 
1887 a subject in the new Faculty of Sqience. The 
institution and growth of a Department of Botany 
under his direction soon followed, and in 1889 a 
new laboratory was erected to meet the needs of 
the Department. The first assistant in the De¬ 
partment was Dr. A. J. Ewart, and when in 1894 
Mr, Holbrook Gaskell made possible the foundation 
of a chair of botany, Harvey-Gibson became its first 
holder and worked arduously for the advancement 
of the Department and the acquisition of modem 
laboratories. At that time Dr, J. C. Willis Was a 
student in tbe Department. In 1900 Mr. Hartley 
offered to build a new laboratory, and in 1902 the 
present Department was erected to the plans of 
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Prof. Harvey-Gibson, and was officially opened by 
Sir W. Thiselton-Dyer. 

It may truly be said that Harvey-Gibson de¬ 
voted himself to the construction and equipment of 
a department, and that in this he built largely for 
his successors. Yet he found time for investiga¬ 
tion and writing on varied subjects, for he was of 
catholic interests, and for administration in many 
fields of University activity. His chief contribu¬ 
tions to his subject are a series of papers on marine 
algee, the Lycopods, and on questions of systematic 
anatomy, and he was the author of philosophical 
essays, an outline of the history of botany, and other 
works of a more general nature. He was keenly 
interested in the military training of undergraduates 
and was the founder of the Officers’ Training Corps 
of his University. During the War he served as a 
colonel in the Territorial Army and took an active 
part in the work of the Red Cross Society. 

Harvey-Gibson was a man of scholarly achieve¬ 
ment, and although he had been in indifferent 
health for some years, he maintained a lively in¬ 
terest in all branches of his subject and in classical 
study. 


Mrs. Theodore Bent. 

The death of Mrs. Theodore Bent on July 3, at 
the age of eighty-three years, has removed a strik¬ 
ing personality for many years familiar in literary 
and scientific circles in London. She was the widow 
of Theodore Bent, whom she married in 1877. Of 
Irish extraction, she preserved to the end of her 
life some of the characteristics of her nationality, 
notably readiness in conversation and a sharpness 
in repartee. 

Mrs. Bent accompanied her husband and gave 
him valuable assistance in his many journeys of 


archaeological exploration. Their first important 
expedition was in the Aegean Islands in 1885-86 
and 1886-87. In the latter year Bent was excavat¬ 
ing in Thasos under the auspices of the Society for 
the Promotion of Hellenio Studies. Journeys to 
Asia Minor in 1888 and to the Bahrein Islands in the 
Persian Gulf in 1889 were followed by their best- 
known expedition in 1891, when they visited South 
Africa to study the ancient ruins at Zimbabwe in 
Mashonaland, then examined and measured system¬ 
atically for the first time. The results of the 
expedition were embodied in “ The Ruined Cities 
of Mashonaland ” which appeared in 1892. Bent 
held the view that the builders of Zimbabwe were a 
northern race from Arabia, and for the rest of his 
life—he died in 1897—their expeditions had as 
their object to discover traoes of such a race. They 
visited Abyssinia and the southern part of Arabia, 
of which they made a special study, visiting the 
almost unknown Hadramut country. Their last 
journey was through the Vafei and Fadhli countries 
in March 1897, Mrs. Bent giving an account of this 
journey to the Royal Geographical Society. 

Mrs. Bent was an experienced photographer, as 
well as an accurate observer, as was shown by the 
book “ Southern Arabia ”,published in 1900, which 
was written mainly by her with the aid of her 
husband’s journals. One book which she wrote 
apart from her husband was “ Anglo-Saxons from 
Palestine ”, published in 1900, in which she showed 
herself an adherent of the Anglo-Israelite theory. 


We regret to announce the following deaths: 

Mr. A. B. Bruce, formerly of the Indian Civil 
Service and of the Ministry of Agriculture, on July 2. 

Prof. L. T. Hobhouse, Martin White professor of 
sociology in the University of London, on June 21, 
aged sixty-four years. 


News and Views, 


An honorary fellowship of the British Academy—a 
signal distinction—has been added to the many 
Aoademio honours which have been conferred on that 
veteran scholar. Prof. A. H. Sayce. He has also been 
awarded the Huxley Memorial Medal of the Royal 
Anthropological Institute for 1929, and invited to 
deliver the Institute's Huxley Memorial Lecture in 
1930. Prof, Sayoe's long career—he is now in his 
eighty-fourth year, and has been a fellow of Queen’s 
College, Oxford, since 1809—is a remarkable record 
of scholarship, both in the study and in the field. 
For to the long list of books and articles from his pen 
dealing with the archaeology of the Near East, especi¬ 
ally as related to Biblical archaeology, must be added 
hia work as an explorer and excavator in Asia Minor, 
Egypt, and other countries of the East whioh bear 
Upon his speoial studies. His work in the decipher¬ 
ment of cuneiform and Hittite inscriptions will always 
he a monument to British scholarship in this branch 
of study. Yet notwithstanding the highly specialised 
of his studies, his interests have always 
remained wide, as was Shown by the 11 Reminiscences ” 
published in 1923. It was probably a surprise to most 


of his readers to learn that he was nearly shot as a spy 
in the Franco-Prussian War of 1870. 

The Kelvin Medal Award Committee, consisting of 
the presidents of the leading British engineering 
institutions, after consideration of representations 
received from leading engineering bodies in all parts 
of the world, has awarded the Kelvin Medal for 1929 
to M. Andr6 Blondel. The medal is awarded as a 
mark of distinction in engineering work and investiga¬ 
tion of the kinds with which Lord Kelvin was 
especially identified. M. Blondel, as engineer of the 
Ponts et Chauss6es since 1889 and for many years the 
chief engineer of the French lighthouse services, is 
distinguished by his work on signalling apparatus, 
both optical and electrical, and particularly for his 
investigations in connexion with electrical measuring 
apparatus and photometry. In 1913 he was elected 
a member of the Pari$ Academy of Sciences, and in 
1923 was appointed Inepecteur G4n6ral des Ponts et 
Chausstas. M. Blondel is an honorary member of 
both the British and American Institutions of Elec¬ 
trical Engineers, This is the fourth triennial award 
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of the medal, which has in previous years been given 
to Dr. W. C. Unwin (Great Britain), Prof. Elihu 
Thomson (U.S.A.), and the Hon. Sir Charles Parsons 
(Great Britain). 

The new laboratory at the University of Sheffield 
for research on the cold-working of steel, opened on 
July 6, has been established in consequence of a 
generous gift from the Worshipful Company of Iron¬ 
mongers of London, which made a grant of £800 a 
year for seven years to endow a fellowship and two 
scholarships in the cold-working of steel. To make 
this gift available, the firms connected with the cold- 
working industry have, through the Cutlers’ Company 
of Hallamshire, presented the University with the 
necessary plant. The new laboratory will be attached 
to the metallurgical and engineering departments of 
the University, and will be controlled by the pro¬ 
fessors of those subjects assisted by a committee on 
which the Ironmongers’ Company, the Cutlers’ Com¬ 
pany , and the industry will be represented as well as 
the University. The University is greatly indebted 
to Mr. Percy Lee, Master Cutler of laat year, to whose 
initiative and energy the establishment of the labora¬ 
tory is due. 

The mechanical equipment of the new laboratory 
includes a wire and bar drawing plant constructed 
by Messrs. George Cross]ey, Ltd., of Cleckheaton. 
Having a two-speed gear and variable speed motor, 
wire drawing speeds of from 28 to 360 feet a minute 
may be obtained, and wires can be drawn of all sizes 
up to | in. diameter and rods up to 1 in. diameter. 
The heavy drawing block is fitted with a friction 
clutch drive and capstan type pull-in gear, which is 
also used for drawing steel bars, for which purpose 
a specially strong die stand is fitted at the end of the 
bench. The light wire block is fitted with the ordinary 
creeper drive, using spring shock-absorbing cushions. 
Capstan type pull-in gear is provided. The motor 
can develop 20 h.p. throughout its range of speed. 
The rplling mill plant has been constructed by Messrs. 
W. H« A. Robertson and Co., Ltd., of Bedford, It 
has hardened steel rolls of 10 in. diameter and 10 in. 
face, and is fitted with two-speed gear box and 
Variable speed motor, giving a range of rolling speeds 
from 60 to 300 feet a minute. The motor is capable 
of developing from 50 h.p. at 570 r.p.m. to 120 h.p. 
at 1260 r.p.m. The lubrication is by Messrs. Robert¬ 
son’s j>atent ‘ Flood * system. Water cooling is pro¬ 
vided for the rolls and roll bearings and for the oil in 
connexion with the lubrication system. An alternative 
set of rolls is fitted with 4 Skefko * double roller bear¬ 
ings. The research laboratories of the Department 
are well provided with appliances for mechanical and 
physical testing of the cold-worked material, including 
a complete outfit for the study of deformation by the 
X-ray method. 

The Bulletin of the Physical Society for May 
contains abstracts of the papers communicated and 
the remarks made at the discussion on the teaching 
of geometrical optics hsid on April 26. Nearly thirty 
members took part, ate engaged in t#6hing the 
subject in schools, otheft in university 0* technical 
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colleges, and a few engaged in designing or constructing 
optical instruments. On the question of sign con¬ 
vention, there appears %o be wide differences of 
opinion; some teachers take distances as positive 
when measured with the light stream, others positive 
against the stream ; some make a converging lens 
have a positive, others a negative, fooal length. The 
designers all appear to use the analytical geometry 
method, and in conformity with industry make the 
focal length of a converging lens positive. These 
sign conventions are the great stumbling-block in the 
way of pupils, one speaker stating that in a recent 
school examination 240 out of 244 candidates made 
mistakes of sign in a simple lens question. 

The vergence or convergence method of dealing 
with lens problems, which has been used in several 
German and at least one English book for thirty 
years or more and is free from many of the diffi¬ 
culties as to sign, was mentioned by one teacher 
only. The wave surface method introduced forty 
years ago was advocated by three teachers and by 
several speakers holding non-teaching posts, but was 
considered unsuitable by the majority of the school 
teaohers. Many speakers stressed the necessity of 
bringing the pupil, whether in school or college, into 
contact with modem optical instruments. It must 
be very unsatisfactory to school teachers of the 
subject to find how frequently their pupils fail to 
understand the sign convention they use, and it is 
to be hoped that one result of the discussion will be 
the general adoption of some method which will 
produce better results than those brought before the 
meeting. 

On Monday, July 8, an interesting collection of 
exhibits was opened at the Science Museum, South 
Kensington, to illustrate the history of the famous 
Rainhill locomotive trials on the Liverpool and 
Manchester Railway, the centenary of which falls in 
October of this year. The three outstanding dates 
in the early development of the world’s railway 
systems are Sept. 27, 1825, when the Stockton and 
Darlington Railway was opened; Oct. 6, 1829, when 
the competition between the Rocket, Sana Patent, 
Novelty , and Perseverance began on the Liverpool and 
Manchester Railway ; and Sept. 15, 1830, when that 
line was officially opened. The collection of engines 
and models in the locomotive Section of the Museum 
is well known, but during the next four months 
additional exhibits, including portraits, models, draw¬ 
ings, and letters, will be shown, while the Museum 
authorities have constructed a full-scale model of 
Ericsson’s Novelty , and Mr. Heniy Ford is kindly 
lending the working copy of Stephenson's Rocket 
which he has had constructed for his Museum at 
Dearborn, Michigan, U.S.A. Railways came into use 
two hundred years ago; Trevithick made the first 
steam locomotive in 1804, Blenkinsop’s engines were 
running in 1812, Hadley’s Puffing Billy was built in 
1813, and Stephenson’s first engine in 1814. By 1829 
about fifty locomotives had been mode in England; 
two, which would not go, in Germany; and one, a 
mere model, in America. Even in 1829, however, 
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time was a difference of opinion about the merits of 
the locomotive, but the Rainhill trials settled the 
question onoe for all. The exhibition just opened 
should prove of great interest to teachers giving lessons 
on industrial development, 

A further contribution to the history of the ship 
was made by Sir Westcott Abell in a paper read at 
Newcastle on July 2 to a joint meeting of the North- 
East Coast Institution of Engineers and Shipbuilders 
and the Institution of Engineers and Shipbuilders in 
Scotland, entitled “The Story of Safety at Sea”. 
Dealing with his subject under the headings freeboard 
regulations, subdivision into watertight compartments, 
and life-saving appliances, he referred to the loading 
marks placed on the sides of vessels by the Venetian 
authorities so early as a.d. 1000, and an appendix 
gives a chronology of safety regulations. The modem 
history of the subject, however, begins with the action 
of the Committee of Lloyd's and the Liverpool Under¬ 
writers, who, about 1835, proposed rules governing 
free board. The important work of the Royal Com¬ 
mission of 1873 came through the action of Plimsoll, 
who took up the cause of sailors in unseaworthy ships, 
in the House of Commons. The various committees 
which have sat under the guidance of Sir Edward 
Reed, Sir Philip Watts, Sir Edward Harland, and Lord 
Charles Beresford have dealt with various aspects of 
the matter; the First International Conference on the 
Safety of Life at Sea was held in 1913, and the second 
met in April and May last. The latter was attended 
by representatives from fourteen maritime countries 
and four Dominions and Colonies, and regulations were 
agreed to'for the subdivision and construction of ships 
ob well as for life-saving appliances, navigation, and 
wireless. In some tabular matter accompanying his 
paper, Sir Westcott Abell states that the average 
number of vessels lost annually during 1905-14 was 
44, while the average during 1920-27 was only 18. 

The only paper read at the recent summer meeting 
of the Institution of Mechanical Engineers, held at 
Manchester on June 24-28, was that by Mr. R. W. 
Bailey on “ The Contribution of Manchester Re¬ 
searches to Mechanical Science.” Beginning with a 
reference to the work of Dalton, Mr, Bailey reviewed 
at some length the epoch-making investigations of 
Joule on the mechanical equivalent of heat, and then 
passed on to the researches of Fairbaim, who was “ a 
bom engineer, possessing all the qualities necessary for 
the execution of large enterprises, and although, per¬ 
haps, of limited technical attainments, he appreciated 
and was able to employ them in others ”. Fairbaim’s 
collaborators included Eaton Hodgkinson and the 
mathematician Thomas Tate. Hodgkinson’a own work 
on east iron is among the classics of engineering re¬ 
search. The concluding part of the paper was devoted 
to the work of Osborne Reynolds, who, like Dalton and 
Joule, “ possessed the philosophic mind and a gift 
for demonstrating or investigating a phenomenon by 
simple and ingenious experiment”. The full import 
of Reynolds’s researches is only now adequately ap¬ 
preciated. Mr* Bailery also gave a sketch of the 
*teeearehea conducted in the mechanical engineering 


departments of the University of Manchester and of 
the Manchester Municipal College of Technology. The 
paper as it has been published is illustrated by photo¬ 
graphs and drawings, and contains a bibliography 
which in itself affords ample evidence of the great 
value of the research work done in the district. 

Mb. E. C. Snelgrove completes an interesting 
account of two important irrigation schemes in the 
Bombay Deccan in Engineering for June 21. The 
first is on the River Pravara and the second on 
the River Nira, both of which rise in the Western 
Ghats. The scheme on the Pravara River included 
the erection of the Bhandardara Dam for impound¬ 
ing water in Lake Arthur Hill, while that on 
the River Nira included the erection of the New 
Bhatgar Dam for storing water in Lake Whiting. 
The rainfall on the Ghats reaches as much as 
250 in. per annum, but it is confined to the four 
monsoon months. The Bhatgar Dam, which took 
sixteen years to build, is by far the biggest masonry 
dam in the world, while the Bhandardara Dam is only 
exceeded in height by the Pacoima Arch Dam, Cali¬ 
fornia. The Bhandardara Dam is 1663 feet long, 
278 feet high above the lowest foundation, and cost 
£660,000, while the storage capacity of Lake Arthur 
Hill is 10,086 million cubic feet. The Bhatgar Dam, 
replacing an older dam of the same name, is 5333 
feet long, 190 feet high, and contains 21$ million cubic 
feet of masonry, or nearly 3£ million cubic feet 
more than the Assuan Dam; it oost £1,170,000. 
Mr. Snelgrove compares the cost of these three great 
dams, and says that 100 cubic feet of masonry in the 
Bhandardara Dam cost £4, 13a. 4 d., in the Bhatgar 
Dam £5, 10a., and in the Assuan Dam £12, 17a. 4 d. 
He also says that protecting the land by irrigation 
increases its value by 200 per cent, and that while 
charges for water have increased by less than 40 per 
cent, the value of crops has increased by about 85 per 
cent. 

The Himalayan Journal , of which the first number 
is dated April 1929, is a periodical that is to be pub¬ 
lished from time to time by the Himalayan Club. 
This club, designed to bring together all those in¬ 
terested in travel and exploration in the Himalaya, 
was suggested so long ago as 1866, but the actual 
foundation dates from 1927. The club exists “ to 
encourage and assist Himalayan travel and explora¬ 
tion, and to extend knowledge of the Himalaya and 
adjoining mountain ranges through science, art, 
literature, and sport ”. At its start it amalgamated 
with the Mountain Club of India, the foundation of 
which was contemporaneous. The club hopes to 
prepare route- and guide-books as well as scientific 
monographs. It has found temporary accommoda¬ 
tion in the office of the Survey of India at Simla. 
The Himalayan Journal is edited by Major K. Mason, 
and contains a dozen important articles illustrated 
with photographs and maps. They include articles 
by Mr. F. Ludlow on the Shyok Dam in 1928; by 
Major K. Mason on the Indus floods and the Shyok 
glaciers; and by Mr. Kingiion Ward on botanioal 
exploration in the Mishmi Hills. News of various 
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expeditions are also given. The journal has started 
with a high standard of achievement which promises 
well for future issues. 

In A.E.O. Progress for May an interesting aocount 
is given of a floating Diesel-electric power station. 
This station was built specially to help in the con¬ 
struction of a lock on an inland waterway near Berlin. 
The station is of 500 horse-power, and work on the 
look has been proceeding continuously for the last 
eighteen months. Any disturbance to the smooth 
working of the water pumps used for draining would 
be very serious and would involve a heavy loss. In 
colonial countries, new power stations are sometimes 
erected on building sites of a swampy nature. In 
this case the outlay for the machine foundations is 
very costly. As the probable demand also is difficult 
to estimate, it seems to us that a floating power 
station would be very useful. It could be anchored 
in a river or in a sheltered sea bay, and the electrical 
possibilities of the site could be explored in a year or 
two and the ideal site for an electric power station 
to serve the neighbourhood determined. The advan¬ 
tages of a Diesel-electric unit are that it can be started 
almost at once and is always ready for service. These 
units can also be erected on pontoons. With four 
cylinder engines the vibration is noticeable but is not 
objectionable. 

The non-magnetic ship Carnegie left Yokohama on 
June 24 ; she is due at San Francisco abo\it July 29. 
The vessel was at Pago-Pago, American Samoa, on 
April 1-5, and at Apia, Western Samoa, on April 6-20. 
Pewsing close to Wake Island on May 11, the vessel 
arrived at Guam on May 20 and loft for Yokohama on 
May 25. The oceanographic observations are con¬ 
stantly developing new bottom features ; among these 
was the discovery of a new deep which was named 
“ Fleming Deep ” by Captain Ault, the maximum 
depth recorded being 8650 metros at lat. 23*8° N. and 
long. 144*1° E. While in Western Samoa and in 
Japan the magnetic standards of the Apia and 
Kakioka observatories were compared with those of 
the Carnegie . Celebrations of the twenty-fifth anni¬ 
versary of the research activities of the Carnegie 
Institution of Washington are to be held on board the 
Carnegie in pan Francisco Harbour on Aug. 26, 27, 
and 28, just beforo her departure late in August for 
Hawaii, Samoa, and New Zealand. 

At its annual business meeting, held at Worthing 
last week, the Museums Association elected Dr. F, A. 
Bather as an honorary member in recognition of his 
distinguished museum work and of his services to the 
Association as president, as editor, and in other ways 
during the forty yearn of its existence. 

The earthquake which was felt in Gloucestershire 
on Tuesday, July 2, was recorded at Kew Observatory 
as an extremely small disturbance, which commenced 
at 20 hr, 27 min. 32 sec. G.M.T., and lasted about 
SO sec. Five considerable earthquakes were recorded 
at the Observatory during the three days July 5-7, 
Four of these had epioentres in the North Pacific, 
The fifth, which occurred on the morning of July 6, 
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originated in the Atlantic Ocean off the coast of 
Brasil, 

The Newcomen Society will hold its summer meet¬ 
ing jointly with the Devonshire Association at Dart¬ 
mouth on July 23-26 to commemorate the bicentenary 
of the death of Thomas Newcomen, During the 
meeting a small collection of Newcomeniana will be 
on view in the Mayor’s Parlour at the Town Hall. 
Wreaths will be laid on the Newcomen Memorial on 
July 23, when Mr. L. St, L. Pendred, president of the 
Newcomen Sooiety, will deliver a eulogy, and Dr. 
G. P. Bidder, president of the Devonshire Associa¬ 
tion, will give an address on the same evening. 
Eng.-Capt. E. C. Smith is to deliver a public lecture 
on “ Thomas Newcomen : Two Hundred Years of 
Steam Power ” on July 25, and various local excur¬ 
sions have also been arranged. The honorary secre¬ 
tary of the Newcomen Sooiety is Mr. H. W. Dickin¬ 
son, Science Museum, South Kensington, London, 
S.W.7. 

In our issue of June 15, p. 926, in a paragraph on 
“ Chemical Apparatus ”, it was stated that Messrs. 
Griffin and Tatloek, Ltd,, combine the former business 
of John J. Griffin and Sons, Ltd., and Baird and 
Tatloek, Ltd. While this statement is perfectly 
correct, we aro asked to point out that Messrs. Baird 
and Tatloek (London), Ltd., are not concerned in this 
merger. 

Two very useful catalogues of science books have 
just been issued by Messrs. H. K. Lewis and Co.. Ltd., 
136 Gower Street, W.C.l. They range respectively 
over the subjects of mathematics, physics, astronomy, 
and the history and method of science, and botany, 
zoology, agriculture, and geology, and will be of 
service for reference. They can be had free upon 
application. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A junior 
lecturer in applied mathematics in the University of 
the Witwatorsrand, Johannesburg—The Secretary, 
Offioe of the High Commissioner for the Union of 
South Africa, South Africa House, Trafalgar Square, 
W.C.2 (July 15). A visiting teacher of heat engines, 
at the L.C.C. School of Engineering and Navigation, 
High Street, Poplar, E. 14 — Education Officer 
(T.la), The County Hall, Wesipninster Bridge, S.E,1 
(July 15). Two temporary junior engineering 
assistants and a temporary architectural assistant— 
The Chief Engineer, Metropolitan Water Board, 173 
Rosebery Avenue, E.C.l (July 15). An assistant 
lecturer in pathology at the Welsh National School 
of Medicine—The Secretary, University College, 
Cardiff (July 15). A senior lecturer in chemistry at 
the Bournemouth Municipal College—The Director 
of Education, Town Hall, Bournemouth (July 16). 
A science master, with special qualifications in agri¬ 
cultural science, under the Magherafeit Regional 
Education Committee, Co. Londonderry—The Princi¬ 
pal and Executive Officer, Technical School, Maghera¬ 
feit, Londonderry (July 16>. A taxidermist and 
preparator of specimens in the Auckland (New 
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Zealand) Institute and Museum—The High Com¬ 
missioner for New Zealand, 415 Strand, W.C.2 (July 
20). Assistant civil engineers in Civil Engineer-in- 
Chief’s Department, Admiralty, and H.M. Naval 
Establishments at home and abroad—The Civil En¬ 
gineer-in-Chief, Admiralty, London, S.W.l (July 20). 
An assistant lecturer in zoology—The Registrar, 
University College of North Wales, Bangor (July 20). 
A jimior physioist at the Building Research Station, 
Garston, nr, Watford—The Secretary, Department 
of Scientific and Industrial Research, 16 Old Queen 
Street, S.W. 1 (July 20), A demonstrator in zoology 
at the Royal College of Science—The Secretary, 
Imperial College of Scienco and Technology, South 
Kensington, S.W\7 (July 23). A student probationer 
(zoologist or physiologist)—The Director, Marine 
Biological Laboratory, Plymouth (July 25). A curator 
of radium at the General Hospital, Birmingham— 
The House Governor, General Hospital, Birmingham 
(July 25). A lecturer in geology at Armstrong 
College, Newcastle-upon-Tyne—The Registrar, Arm¬ 
strong College. Newcastle-upon-Tyne (July 27). An 
assistant chemist (woman) for the Air Ministry, Kid- 
brooke— The Secretary (I.G.), Air Ministry, W.C.2. 
A physico-chemiHt at the Indian Lac Research 
Institute, for research work in the problems con¬ 
nected with harvesting, storage, manufacturing, 
and packing lac and shellac—“India”, care of 


Messrs. Richardson and Co., 26 King Street, St. 
James's, London, S.W.l. A visiting lecturer in 
engineering science and a full-time chemistry master 
at the Borough Polytechnic Institute—The Principal, 
Borough Polytechnic Institute, Borough Road, S.E.l. 
A full-time teacher of general engineering subjects at 
the Acton Technical Institute—Mr. J. JB. Smart, 
Municipal Offices, Actou, W.3. A part-time instruc¬ 
tor in mechanical engineering at the Watford Techni¬ 
cal School—The Principal, Technical School, Watford. 
Pathologists in Nigeria on the West African Medical 
Staff—The Private Secretary (Appointments), Colonial 
Office, 2 Richmond Terrace, Whitehall, S.W.l. An 
assistant experimental officer for design duties at 
the Government experimental establishment, Biggin 
Hill, Kent—The Secretary, R.E. Board, 14 Grosvenor 
Gardens, S.W.l. An expert in animal husbandry, 
and a director of the Agricultural Research Institute, 
Pusa, India—The Under-Secretary of State, Econo¬ 
mic and Overseas Department, India Office, Whitehall, 
S.W. 1. Two junior assistants, one in physics and one 
in chemistry, under the British Boot, Shoe, and 
Allied Trades Research Association—The Director of 
Research of the Association, 19 Bedford Square, 
W.C.l. A biologist at the Rot hams ted Experimental 
Station for research work in general microbiology— 
The Secretary, Rot hams ted Experimental Station, 
Harpenden. 


Our Astronomical Column. 


New Minor Planet.—A planet, the provisional 
designation of which is 1929 KA, was recently dis¬ 
covered at Heidelberg ; it lmd the unusually rapid 
motion of 27' northwards (>er diem. Dr. G. Stracke 
gives an ephemeris in BeobacMungs-ZirkitUir , No. 23 ; 
its magnitude is now 13*3 and is slowly diminishing. 
He states that the rapid motion arises from a com¬ 
bination of great eccentricity and high inclination, the 
planet being now near perihelion. Its position on 
July 16 is R.A, 16^ 32^-0; N. Dacl. 5° 3'. It is then 
nearly stationary in R.A. and is moving north 5' daily. 

Solar Activity.—Observations of sunspots and 
faeulte for the first half of 1929 show that the aim’s 
activity is definitely declining towards minimum, 
which may be expected in about four years’ time. 
As another indication of the progress of the 11-yr. 
solar cycle, it may be noted that the shape of the 
corona seen during the total eclipse of May 9 last was 
of intermediate type. Although the sun’s activity is 
lessening, occasional large sunspots may bo expected. 
In the preceding cycle, for example, the most extensive 
stream of spots seen for nearly half a century occurred 
in 1920, three years after the maximum. A couple of 
ls-rge spots have recently been seen together on the 
disc, nearly on the same meridian but on opposite 
sides of the sun’s equator. Both were visible to the 
naked eye for a few days. Particulars of these spots 
are given in the following table in continuation of 
that given in Nature of Mar. 16, p. 425 : 

No. Date on Disc. Cpn ^^ dlan Latitude. 

5 June 16-30 June 24 0 9° S. 1/1350 

6 June 18-30 June 24*5 13° N. 1/2000 

(Areas express proportion of hemisphere covered.) 

Catalogue of the Comparison Stars for Eros. —It is, 
now only a year and a half before the very near 
'approach of Eros to the earth in January 1931. 
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I Prof. Kopff prepared a list of stars suitable for use as 
comparison stars on this occasion ; many observatories 
have co-operated in observing them. Prof. P. 
Stroobant, Director of the Ucclc Observatory, is one of 
the first to publish results. In Tome 2, Fascicule 2, of 
the Annals of the Observatory, he publishes the 
positions of about 400 stars, lying between north 
declinations 19° and 48° ; these are the stars needed 
for the earlier portion of the apparition ; Eros goes later 
into south declination, and the observation of the 
southern stars is more difficult for northern observa¬ 
tories. The magnitudes of the stars observed at 
Ucele range from 7*0 to 9*6. Some were observed 
eight times ; a few were observed once only, but by 
co-operation of obsorvatories good positions should 
be available, 

Russian Society for the Study of the Universe.—The 
report for 1928 just issued by this Society gives details 
of remarkable activities shown in various branches of 
astronomical research. The number of members was 
604, and 29 meetings took place. As an example of 
the work of the observing sections, it may be men¬ 
tioned that 23 observers pursued solar inquiries and 
sent in 1789 drawings of groups and spots. Variable 
stars attracted 20 members, who obtained 7600 ob¬ 
servations. The meteoric field had 30 observers, who 
gathered 17,200 records. The results obtained in the 
various departments appear to be of excellent char¬ 
acter and extensive in amount. Fifteen volumes have 
been published by the Society, and the last one issued 
comprised 390 pages. Branches of the Society have 
been formed in the provinces, and these have already 
proved very successful in their work, as being of 
considerable assistance to the parent organisation at 
Leningrad. The marked increase in the number of 
members and subjects under investigation gives prom¬ 
ise of the accomplishment of much useful research in 
various fields of astronomy. 
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Research Items. 


Anatomy of Seals,—The structure of seals has been 
the subject of various memoirs, but none has been 
so thoroughgoing as A. Brazier Howell’s account 
of the comparative anatomy of the eared and earless 
seals (Proc. U.S. Nat. Mus., vol. 73, art. 15, 1928). 
The investigation is based upon Phoca hispida as 
representing the earless and Zalophus californianus 
the eared seals, but comparative references to the 
work of other anatomists are included. A few general 
results only can he mentioned. In spite of the efforts 
which have been made to link eared and earless seals 
with land mammals of the bear and otter tribes, 
Howell regards the evidence to be so indefinite as to 
preclude any reasoned conclusion as to ancestry. The 
methods of swimming now employed by the two 
groups of seals are fundamentally different, but many 
of tho characters common to both may be largely 
due to convergence, although on the whole the earless 
seals exhibit in such characters a somewhat groater 
divergence from fissipod conditions than the eared. 
On the other hand, there are characters, such as the 
telescoping of the skull, the cartilaginous extensions 
of tho digits, and the flatter phalanges, which suggest 
that Zalophus may have travelled further from the 
typical terrestrial carnivore. In both groups there 
are hints of structures in the limbs which suggest that 
a certain amount of retrogressive evolution may have 
taken place, Phoca at one period having perhaps made 
more use of its fore limbs, Zalophus of its hind limbs. 
But this suggestion requires more evidence and is put 
forward tentatively. 

* Knothead * Carp.—Mr. David H. Thompson has in¬ 
vestigated the causes of deformed carp in the Illinois 
River (State of Illinois Department of Registration 
and Education, Division of the Natural History 
Survey, Bulletin , vol. 17, art. 8, 1928). The carp of 
the Illinois River are of considerable importance 
commercially and the 1 knothead * malformation is 
well known. The fish have bulging operclos, narrowed 
skull, and sunken cheeks, besides other irregularities, 
are pronouncedly sluggish in habit, and smaller than 
the normal form. Investigation of the gills showed a 
reduction of lamellae and an altogether less effectual 
breathing apparatus than is shown in the ordinary 
healthy fish. No parasites were present nor other 
infection, but the flesh was very soft. It was found 
that these deformed individuals inhabit those parts 
of the river which are polluted largely by sewage with 
a consequent reduction of green algae, and that there 
is apparently a direct relation between this reduction 
of algae, containing vitamin D, and the malformed 
fish. It seems probable that the malformation is due 
to some extomal influence which has interfered with 
the developmental processes or the metabolism of the 
fish and has altered their growth form. The author 
concludes from his researches that the ‘ knotheaded- 
ness ' is a disease similar to rickets in the higher 
vertebrates, due to lack of vitamin D. Other fishes 
of the area are not affected, probably because they 
are less tolerant of pollution than the carp and feed 
in the cleaner backwaters. Interesting radiograms 
are given of the heads of the normal and ‘knothead 5 
carp. 

Development of a Hexactinellid Sponge.—Y. Okada 

describes [Jour. Foe. Sri. ]mp. Unit \ Tokyo , vol. 2, 
1928) the development of a hexactinellid sponge, 
Farrea Sollasii. Material was obtained by monthly 
dredgings at about 150 frn. in the Sagami Sea. The 
author considers that the breeding period extends 
throughout the year. The oocyte is at first scarcely 
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distinguishable from an archffiocyte, but later becomes 
larger and lies in the outer trabecular layer of the 
sponge. After fertilisation it appears to migrate into 
the inner side of the trabecular layor and takes up its 
position near the wall of a flagellated chamber, where 
it imdergoes its early development. The first two 
cleavages at least are total and equal. The blastula 
is plunula-like, at first nearly spherical but later oval. 
The youngest embryo found in tho trabecular layer 
consists of an outer layer of closely packed cells and 
a central mass of jelly-like substance containing 
numerous amoeboid cells which have wandered in 
from tho outer layer. Six stauractin spicules are 

E resent. In a later stage with twelve spicules, flagel- 
ited chambers appear in the central mass—each 
chamber is duo to the amoeboid cells having become 
rounded and arranged round a central cavity. Coin¬ 
cident with the formation of flagellated chambers an 
invagination appears on the surface of the young 
sponge—probably the commencement of tho com¬ 
munication between the chambers and the exterior. 
The collars and flagellar probably develop after the 
embryos are set free. The development of the spicules 
is described. The six rays of the hexactin do not 
grow in a single cell as in other siliceous sponges but 
from a syncytial scleroblast mass. The nuclei of this 
mass are more than six and bear no dofinite relation 
to the rays. The hexactines originate as such. 

Echinococcus in New South Wales. — Ian Clunies 
Ross records (Sydney University Reprints , Series I, 
Agrio. and Vet. Sci., i927) the results of an investiga¬ 
tion into the occurrence and distribution of Echino¬ 
coccus granulosus (Taenia echinococcus) in New South 
Wales. Of 18 oattlo examined, six were infected with 
hydatids (two in the liver and four in the lungs) ; of 
123 sheep 41 were infected (liver 12 times and lungs 
33 times). Of twenty-three dogs examined at the 
slaughter yards in four country districts K seven were 
infected with the worm, but more than one hundred 
dogs from the city and suburbs of Sydney were ex¬ 
amined and no infestations were observed. The re¬ 
cords of four district hospitals chiefly between 1911 
and 1924 show that out of about 19,000 patients 71 
were infected with hydatids. In a south coast district 
there were ten persons infected with hydatids in a 
total of 1370 in-patients at the local hospitals. In man, 
cases of hydatid in the liver greatly outnumber those 
in which the lungs are affected. 

Hawaiian Non-Marine Mollusca.—The xnolkiBcan 
fauna of Hawaii has been studied for many years, but 
the literature is very scattered. Mr. E. L. Oaum has, 
therefore, rendered very real service in compiling a 
“ Check List of Hawaiian Land and Fresh Water 
Mollusca ” (Bernice P. Bishop Mus . BuZL, 56). This 
list is systematically arranged with abbreviated 
references to sources for which a key is supplied at 
tho end, and also an alphabetical list of all the names 
from orders to species, exclusive of synonymous generic 
names. It is a most valuable piece of bibliographical 
work, and more such are wanted. 

Removal of Chlorosis in Fruit Trees.—The pheno¬ 
menon of chlorosis (or scarcity of chlorophyll) is not 
uncommon on calcareous soils, and it is generally 
recognised that it is usually due either to scarcity of 
available iron or to immobility of this metal in the 
plants. In commercial practice it is not always easy 
to remedy the condition. This is most often done by 
spraying with iron salts, and more than half the pine¬ 
apple crop in Hawaii has to be treated in this way. 
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T. Wallace ( Jour. Pomology and Hort. Sci 7,251 -260), 
continuing his investigations on chlorosis of fruit 
trees, now finds that much more certain improvements 
oan be produced by growing cover crops over the 
roots of the affected trees. Any danger of nitrogen 
starvation can be removed by suitable fertilisers. 

Non-Dehiscence of Stamens in Punjab-American 
Cottons.—This phenomenon, which was observed by 
Trevor Trought, the Cotton Research Botanist at 
Lyallpur, and is described in the Memoirs of the De¬ 
partment of Agriculture in India, Bot. Her., vol. 17, 
No. 1, 1928, may prove of general importance, as 
under these conditions the flowers are not fertilised, 
and are shed after a few days. With American cotton 
in the Punjab at certain times of the year the anther 
of every stamen fails to open. In this preliminary 
paper the cause for this failure to dehisoe is left open, 
but the author is evidently inclined to attribute it to 
a failure of the pollen grains to swell up to their 
normal size at maturity. Incidentally, he gives 
reasons for thinking that the text-book mechanism 
of dehiscence through the hygroscopic qualities of 
the wall of the fibrous layer does not account for the 
normal dehiscence of the anthers in cotton. 

A Haploid Tomato.—In the last few years, haploid 
mutations or plants with a single set of chromosomes 
have occurred in the oxperimerits of several different 
investigators. A haploid Datura arose in 1922 among 
the offspring of certain plants which had been sub¬ 
jected to cold, by Blakeslee. Other cases have been 
described since in tobacco (Nicotiana tabacum ), wheat 
(Triticum compactum), Solanum ringrum , and Crepis 
capillaris. These have usually occurred in the F t 
generation of. a species-cross involving more or less 
Rterility. A haploid tomato mutant lias recently been 
described by Lindstrom (Jour, of Heredity , vol. 20, 
No. 1). It appeared in the F t of a variety cross in 
which there woh complete fertility. It was dwarf, 
with shorter, thinner stem, much smaller leaves and 
flowers, and almost completely sterile, since its twelve 
chromosomes had no mates. In the pollen mother 
cells there is no attempt at pairing of the chromosomes, 
and they separate in various irregular ways. In the 
root tips, occasional cells had the diploid number. 
Cuttings made from the original plant through six 
generations of euttings numbering more than 300 
plants have shown no fertility and no reversion to the 
diploid number of chromosomes. It may be signifi¬ 
cant that, of the six haploid mutants now known, all 
but two belong to the family of the Solanacese. 

Annual Periodicity of Earthquakes.—In a paper 
ublished in the recent number of the Bulletin of the 
eismological Society of America (vol. 18, pp. 246- 
266 ; 1928), Dr. C. Davison considers the annual 

periodicity of earthquakes in relation to geographical 
conditions and the intensity of the shocks. It is 
shown that, throughout the vast continental areas of 
both hemispheres, the maximum epoch of the annual 
period in earthquakes of semi-destructive or less in¬ 
tensity fails during the mid-winter months. These 
great areas are, however, fringed by certain insular 
and peninsular regions in parts of which the maximum 
epoch is reversed. On the other hand, the annual 
periodicity of great destructive earthquakes in either 
hemisphere is independent of geographical conditions. 
The maximum epoch occurs in the summer months, 
whether the regions are continental, peninsular or 
insular. 

Miocene of Northern Colombia.—The marine Mio-' 
cene strata of northern Colombia, now described by 
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F. M. Anderson ( Proc. Calif. Acad. Sci Scr. 4, 
vol. 18) extend eastwards from the Gulf of Urabd 
along the Colombian const to the Sierra Nevada de 
Santa Marta and are found again near Rio Hacha, 
whence they extend southwards into the valley of the 
Rio Cesar. The author briefly describes the several 
subdivisions anti considers that they correspond fairly 
well on the whole with those of Santo Domfngo. Of 
the fossil contents, 170 species of Mollusca and three 
Foraminifera are enumerated, almost without regard 
to any scheme of taxonomy. Thirty -seven new species 
and one new name aro included and figured on sixteen 
very good plates. 

Post-Tertiary Marine Mollusca of Oahu.—Limestone 
formations fringe the shore line of the Hawaiian 
island of Oahu above tide mark and extend for miles 
inland. From a study of their fossil contents, J. M. 
Ostergaard considers that their age is not greater 
than the Pleistocene (Bernice P. Bishop Mus. Bull., 
51). Details of the twenty-two collecting stations are 
given and their positions shown on a text map, with 
a tablo of the fossil occurrences at them. Eighty-two 
species and subspecies of mollusca were determined, 
of which throe are presumably extinct. These last, 
as well as some forms living elsewhere than at Hawaii, 
are fully described and figured. The author discussoB 
certain problems concerning the distribution of Indo- 
Pacifie forms and concludes, in view of the fact that 
many species now found thriving best in the warmer 
Indo-Pacifie are represented in Hawaii by fossils only, 
and others by species on the border of extinction, 
that when the limestone was forming Hawaii had a 
higher ocean temperature. 

Oil-fields of Burma.—Dr. L. D. Stamp has been inde¬ 
fatigable in his efforts to make known more widely 
the oil geology of Burma, which, it must be admitted, 
since the well-known publications of Sir Ernest Pascoe, 
has been somewhat of a closod book to all save those 
concerned with actual developments. Two years ago 
Dr. Stamp dealt with the conditions governing the 
occurrence of oil in this territory ; this was followed 
last year by his paper on the connexion between 
structural features and commercial oil deposits, in 
which Burma also figured prominently ; and now we 
have a paper on the actual oil-fields themselves, read 
to the Institution of Petroleum Technologists on 
April 9. It is creditable to the author that he has 
been able to deal with his data in such a way that 
there is comparatively little overlap between the three 
papers, though one wonders why he did not present 
this last subject as a natural continuation of the first, 
as most of the facts must have been available to him 
at that time. However, this discussion of the chief 
oil-fields and their geology is timely and will be useful 
to students and others who have long felt that some 
authoritative account of this important oil-producing 
region of the British Empire should be available, 
particularly as the official volume referred to was 
published so long ago as 1912. The account of the 
oil-fields is not only technical, but also economic, and 
in every case an interesting summary of developments 
by the varied interests concerned is given. The 
author expresses the opinion that, while existing fields 
in Burma have prospects of good reserves and long 
life, there are small hopes of extensive new fields. 

Ozone in the Atmosphere.—In Smithsonian Mis¬ 
cellaneous Collections , vol. 81, No. II, 1929, F. E. 
Fowle discusses measurements of the ozone content 
of the earth’s atmosphere matte at the Smithsonian 
solar radiation observatories. Cabannes and Dufay 
showed in 1926 that the published coefficients of 
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atmospheric transmission obtained by Smithsonian 
observers revealed ozone absorption in the Chappuis 
band (4500-6500 A.) in the visible spectrum, in 
remarkable agreement with the characteristics of this 
band as measured by Colange in the laboratory* 
Fowl© has applied this mothod to the original observa¬ 
tions, in more detail than was possible with the 
published data alone. He is thus able to examine 
the amount and variation of ozone at the Smith¬ 
sonian stations, using data totally independent of 
those on which the work of Fabry, Dobson and their 
collaborators is based, since the latter refers to the 
Hartley band (2300-3100 A.). For Table Mountain 
results from both methods are available ; they agree 
in the mean values, and the variations found in the 
two ways are closely correlated, but those obtained 
by Fowle’s reductions are the greater. Further, 
Fowle finds a distinct correlation between ozone 
content and the annual mean sunspot number for 
the northern stations, though not for Montezuma in 
Chile ; Dobson found very little connexion of this 
kind. Fowle raises the question whether the ozone 
absorbing in these two bands may be in different 
molecular states, produced by different agencies and 
possibly situated in separate layers of the atmosphere. 

Infra-Red Spectra.—The first two papers by Dr. 
E. K. Rideal and his collaborators in a projected 
series on infra-red spectra appear in the June issue of 
the Proceedingft of the Royal Society. In the first, by 
C. P. Snow and A. M. Taylor, a grating spectrometer 
is described, and the particular points to which 
attention had to be directed in its construction are 
set out. The chief of these are efficiency between 
2 p and 6 dispersion and resolution sufficient to 
effect fine structure analysis of the order of one 
wave-number, and adaptability for absolute measure¬ 
ments of absorption. In the second, by F. I, G. 
Rawlins, E.-K. Rideal, and G\ P. Snow, an account is 
given of the results obtained in the investigation of 
the 5’3 ju band of nitric oxide with this instrument. 
The spectrum includes a Q branch, as would be 
anticipated from the gyroscopic nature of the molecule 
NO, which is of the odd-electron type, and has also 
the expected steady change in intensities in bands 
of low rotational quantum number. There is, in 
addition, close agreement between the magnitudes of 
the molecular constants as deduced from this part of 
the spectrum, and those obtained from the electronic 
band-spectra, the two values given for the moment 
of inertia of the normal molecule, for example, being 
1*64 x 10“ 8# gm. cm. 1 and 1 *63 x 10’** gm. cm.* respec¬ 
tively. Work,is now in progress on the 4-7 y. band of 
carbon monoxide, and has already shown, contrary 
to a previous statement, that this does possess a fine 
structure. 

Scattering of Electrons.—A paper by N. F. Mott 
in the June number of the Proceedings of the Royal 
Society, on the scattering of fast electrons by atomic 
nuclei, contains some interesting remarks on the 
physical significance of some of the quantities that 
enter into the equations of the new mechanics. The 
special problem considered is the existence of a spin 
axis in an electron. When the electron is part of an 
Atom, it evidently cannot be dealt with individually. 
When it is free, on the other hand, the ‘ uncertainty 
principle ’ shows that the two obvious methods of 
testing for whether or not it- has magnetic moment, 
namely, by the use of a magnetometer, or by the 
setting up of a Htem-Gerlach deflection apparatus, 
must also fail. There are, nevertheless, two constants 
in the mathematical expression for an electron which 
might be token to define an axis, and the question 
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becomes one of finding if these can appear in the 
solution of any experimental problem involving an 
electron in such a way os to be recognisable. Mr. 
Mott finds that this can be answered in the affirma¬ 
tive ; when an initially unpolarised beam—that is, 
one in which the supposed axes are .orientated at 
random—is scattered from two targets in succession, 
its intensity will be asymmetrical about the direction 
in whioh it falls on the second target, and this should 
be detectable experimentally. The actual formula 
whioh is derived for single scattering does not agree 
very well with the experimental results of Chadwick 
and Mercier, but it is possible that the discrepancy is 
due to the neglect of the radiative forces upon an 
accelerated electron. 

Synthesis of an Isomeride of Thyroxine.—Since the 
constitution of thyroxine was elucidated in 1926, a 
number of its derivatives have been prepared and 
their physiological activity examined. The Journal 
of the Chemical Society for May contains an account of 
the preparation by Harington and McCartney of the 
preparation of /3/J«di(3 : 5-di-iodo-4-hydroxyphenyl)- 
a-aminopropionic acid 

[(OH. C 4 H 8 I 2 ) a CH. CH(NH 8 ). CO t H], 

which is isomeric with thyroxine. This substance 
differs from thyroxine in that the benzene rings are 
connected by a carbon instead of an oxygen linkage, 
but it retains the characteristic o-d i-iodophenolic 
grouping. The new compound does not appear to 
show any physiological activity of the type exhibited 
by thyroxine. 

Dissolution of Silver in Water.—According to a 
paper in Collection I., No. 3, of Czechoslovak Chemical 
Communications t Kfepelka and Toul have found that 
pure silver dissolves slightly in distilled water and 
passes into solution in the form of silver ions. The 
greatest concentration of silver found by nephelo¬ 
metric measurements was 0*037 mgm. in 1000 c.c., and 
this amount was reached after about 21 days; 
further contact of the metal with water did not in¬ 
crease the concentration above this figure. When 
the surface of the metal had been reduced with 
hydrogen and the water freed from dissolved gases, 
the silver did not dissolve in sufficient quantity to be 
detected. It is concluded that the dissolution is 
due to a surface film of oxide or adsorbed oxygen, or 
to oxygen dissolved in the water. When the measure¬ 
ments were made using gloss vessels, the amount of 
silver dissolved was about 0*003 mgm. more than when 
silver apparatus was employed. This difference is 
probably caused by alkalis from the glass. 

A Transformation of Austenite into Martensite,— 
A paper by Dartrey Lewis, of more than usual interest, 
was presented at the recent meeting of the Iron and 
Steel Institute. A 0*8 per cent carbon steel may 
be quenched in a molten salt-bath at 232° C. to 
an austenite which is stable for at least five minutes. 
On subsequent cooling to room temperatures, the 
austenite is converted into martensite, the final hard¬ 
ness of which is practically independent of the rate 
of this cooling. Such a two-stage hardening should 
have commercial application in the treatment of steel 
since the quenching can be placed under full control 
and the rate at which the martensite is formed varied. 
Such treatment should be of value in the avoidanoe 
of quenching cracks and distortion. Further, the 
possibility is opened up of conducting forming opera¬ 
tions at this temperature whilst the steel is still 
ductile, and then allowing the parte to liarden on 
cooling in air. 
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Annual Conference of the Museums Association. 


rpHE fortieth annual conference of the Museums 
J* Association, held at Worthing on July 1-5, was 
in many respects the most successful in the history 
of that body. The success was due to many favouring 
circumstances. The Royal Commission on National 
Museums and the Miers Report on Provincial Museums 
had awakened the interest of a wider public ; hints 
from the Commission that the national establishments 
might be helped to give more practical shape to their 
acknowledged sympathy with the local museums, as 
well as the bodily presenco of two Carnegie Trustees 
with their secretary, roused the hopes of curators ; 
the nearness to London enabled many busy people 
to attend and contribute papers ; and, above all, 
the choice of Sir Henry Miers for president promised 
a practical address and a fruitful discussion. 

A main object of the Association is to promote 
co-operation between museums of every kind. Sir 
Henry Miers took that as the subject of his address, 
and speakers had been chosen to approach it from 
various sides. Sir Henry has in mind a museum 
service for the whole country, parallel to the library 
service that has cast a net which now gathers in 
even small villages. As driving force for such a 
scheme he sees only the Museums Association. With 
small means the Association has already done much, 
but voluntary labour, manifesting its results only in 
the annual conference, the Museums Journal , and a 
few circulating collections, is no longer enough. A 
central office and a whole-time secretary are urgently 
needed, and to provide these more museums should 
come in. There is too much individualism and com¬ 
petition, too little co-operation and mutual aid be¬ 
tween museums ; the larger museums do not realise 
how much they stand to gain by helping their weaker 
brethren. Sir Henry indicated many openings for 
co-operation, among them the guidance of archaeo¬ 
logical excavation, the interchange of loan exhibits, 
and the training of curators. 

In the ensuing discussion, Dr. Cyril Fox extended 
the idea of co-operation to the overseas members, 
and showed how ethnographical material stored in 
our museums might now be of more use if returned 
to the Dominions whence it came long ago ; he sug¬ 
gested a oentral olearing - house for archaeological 
objects. The Earl of Crawford, comparing museums, 
picture-galleries, and libraries, pointed out that the 
public appreciation of museums called for greater 
mental effort; the three classes should be put on a 
level, since each is necessary for intellectual progress. 
Mr. A. J. K. Esdaile urged the need of a central 
office for arranging exchanges and exhibitions, Mr. 
Tate Regan thought that junior members of museum 
staffs should be welcomed to the Association at a 


smaller subscription but without the Journal . Dr. 
F, A. Bather replied that this would not help the 
juniors so long as their superiors did not encourage 
them to attend the Conference. As for a central 
clearing-house, the best course would be for each 
department of the national museums to receive and 
distribute its own class of material, but much could 
be done directly if use were made of the Journal. 
Other speakers advocated the extension of regional 
federations under the auspices of the Association. 

The discussion was revived later by Dr. Hay 
Murray’s suggestion that every large museum should 
adopt a small museum, and was carried further by 
Mr. Lawrence Haward's account of the scheme of 
loans initiated by the late C. Rutherston’s bequest 
to the Manchester Art Gallory, by Major Longden’s 
informative paper on exhibitions of foreign art, and 
by a most vigorous address from Dr. G. H. Locke, 
public librarian of Toronto, on co-operation between 
libraries and museums. Mr. Eric Maelagan here 
arrived to explain the kind of help tho Victoria and 
Albert Museum could give to provincial museums, 
ami reopened the discussion on training. 

Most of the remaining papors dealt with the educa¬ 
tional work of museums. Mr. Harold L. Madison, 
curator of education at the Cleveland (Ohio) Museum 
of Natural History, gave a thoughtful and instructive 
address on tho work of his museum in connexion 
with schools. Miss Bertha Hindshaw related the 
efforts of the Ancoats Museum, Manchester, to get 
hold of the k young visitor 1 from that poor district. 
Sir William Furse explained how he had managed to 
get the numerous small-scale panoramas which add 
so greatly to the attraction of the Imperial Institute 
Galleries. Mr. C. A. Hiepmann, of the British Broad¬ 
casting Corporation, made a suggestive speech on tho 
relations between broadcasting and museums, and 
this also provoked an animated discussion. 

The more technical papers included a demonstra¬ 
tion by Mr. W. E. Mayes of making wax models of 
plants, and notes by Mr. J. Ritchie on the preserva¬ 
tion of ancient tempera paintings and on celluloid 
mounts for insects and herbarium specimens. 

After so much time given to papers, the delegates 
enjoyed a visit to Tarring Cottages and Cissbury 
Camp, tho latter admirably elucidated by Mr. T. 
Sheppard, and a whole-day excursion to Arundel 
Castle, Goodwood House, Chichester, Bignor Roman 
Villa (oxplained by Mr. S. E. Winbolt), and Petworth 
House. The remarkably smooth working of the ex¬ 
cursions, as of all the other arrangements, was due to 
the organising-capacity of the local secretary, Miss 
Marian Frost, of the Worthing Museum, aided by the 
ladies of her staff. 


Biology of Norwegian Lakes. 


T BRAARUD, B. Fdyn, and H. H. Gran, in a recent 
• paper entitled “ Biologisohe Untersuchungen 
in eiiugen Seen des Ostlichen Norwegens August- 
September 1927 ” (Norsk© Videnskaps-Akademi i 
Oslo, I. Mathem. Naturvid. Klaase 1928, No. 2), report 
on several lakes in the east of Norway with regard to 
the plankton and its environment. The work was 
carried on in a similar way, but for a longer period, 
in the Hurdals-See in 1926, and the results published 
in this same publication (1927). In the Hurdals-See 
the temperature, oxygen content, hydrogen ion con¬ 
centration, and dismbution of the plankton were, 
investigated at different depths from May to October, 
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the preserved plankton centrifuged and estimated 
quantitatively side by side with living net-plankton 
estimated qualitatively, the result showing that most 
of the species wore in largest numbers in summer with 
a maximum in Augustr-Septembor. Only Dinobryon 
sertxdaria formed a maximum in June. 

The other lakes, and also the Hurdals-See again, 
were worked in August and September 1927 with the 
same methods and apparatus. The plankton of the 
Hurdals-See was poorer than in 1926, probably because 
of the very wet summer. 

Amongst the nine lakes in question, the Haugatjern 
was distinctive in having large masses of plankton 
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made up of few species occupying the opaque upper 
layers, a strong oxygen deficit in the depths and below 
six metres, and definite differences in the hydrogen ion 
concentration be tween the upper and deeper layers. 
Such conditions can only be explained by a strong food 
stream from land. The plankton production of the 
Haugatjern is as much ns 100 to 1000 times greater per 
surface unit than any of the other lakes. These lakes 
are different from one another in several ways, and the 
amount of plankton varies much in the different lakos. 
The renewing of the plankton food on which the 
plankton production depends comes either from the 
upper layers, by supply from land, or from the depths 
by vertical circulation. In those lakos whero the 
flowing water in summer must always be compara¬ 
tively poor in nourishment, the circulation of the 
food-stuffs for plankton production is more important 
than the supply from outside. In shallow lakes in 
summer a daily vertical circulation is possible by the 
warming of the bottom by radiation, and otherwise 


in spring and autumn layers are quickly mixed so that 
maxima are formed of quick - growing planktonic 
species. 

Suoh distinct maxima at special times of year are 
to be expected, especially in shallow lakes. In the 
deeper lakes the circulation is slower and seasonal 
maxima not so distinct. Thus the differehces in the 
richness of the plankton in those lakes, other than 
the Haugatjern, can probably be explained best by 
the fact that the relative richness in the shallower 
lakes is conditional on a quick circulation of the food¬ 
stuffs present. 

The species which take part in the mass produc¬ 
tion are few. They include Cyanophyceee, Chloro- 
phycem, Flagellata, Dinoflagellata, and Diatomaceffi. 
The diatoms, especially Asterionclla gracillima and 
Cyanophyceae (Anabazna jios aqua* and Ccdosphceriutn 
Nasgehanum), are very qxiick-growing. Of the dino- 
fiagollates, Ceratium hirundindla is universally pres¬ 
ent, reproducing in masses in the Haugatjern. 


Agricultural 

rri HE Institute of Applied Botany (Leningrad) sent 
J- an expedition to Afghanistan in 1924, consisting of 
the director of the Institute, Prof. N. I. Vavilov, the 
engineer-agronomist, D. D. Bukinich, and the agro¬ 
nomist, V. N. Lebedev. The principal purposes of the 
expedition were : (1) To investigate and collect plants 
cultivated in the countiy ; (2) to ascertain the regulari- 
ties in the distribution of crops and their varieties 
over the slopes of the Hindu Kush ; (3) to investigate 
the technique of local agriculture, the irrigation in 
particular; (4) to gather information as to the agricul¬ 
tural resources, especially as regards cotton-growing. 

The expedition travelled about 0000 km., cover¬ 
ing the whole territory of agricultural Afghanistan. 
The authors divide Afghanistan into six climatic 
regions : (1) Mountain regions with cold and temperate 
climate and well-marked differences between the 
seasons, (a) High mountain regions 2400 m. above 
sea-level, with 7-9 months of winter. This is the 
region of spring cereals, chiefly of irrigated crops. 
The highest altitudes are characterised by a dry desert 
climate, (b) Regions of temperate climate situated 
between 1300 m. and 2400 m. above sea-level. This 
region is chiefly characterised by irrigated winter 
wheat, and irrigated cultivation generally. (2) The 
lowland regions below 900 m. (c) Desert regions with 
small amount of rainfall (less than 250 mm.), very hot 
summers and cold winters, (d) The region of steppes 
and foot-hills. The Bummer is hot, with average 
temperature above 25° for the warmest month. This 
is a region of non-irrigated crops, (e) The lowland of 
Yalalabad with subtropical, comparatively moist 
climate. (3) The median zone from 900 m. to 1300 m. 
(/) Desert regions with very small amounts of rainfall 
and cold winters. 

The soils of Afghanistan may be divided into four 
groups : (1) Hoavy loams peculiar to swampy river 
valleys, chiefly in rioe-growing regions ; (2) medium 
loams of the slopes; (3) loess-like loams of the foot¬ 
hills ; (4) the 1 irrigation ’ soils of the oases. 

A characteristic feature of Afghanistan is the co¬ 
existence of extremely primitive forms of husbandry 
with rather intensive forms of farming in the oases, 
which may be observed in the valley of Hari-Rud, 
especially near Herat. Agriculture of the valley is 
characterised by extraordinary diversity of crops. 

1 Supplement 33rd to the Bulletin of Applied Botany, of Genetics, and 
Plant-Breeding. Agricultural Afghanistan. (Composed on the Basle 
of the Bata and Materials of the Expedition of the Institute of Applied 
Botany to Afghanistan.) By Prof. N. I. Vavilov and D. I). Bukinich. 
Pp. Hi+6KH-xxxtH-28 plates. (Leningrad.) In Busslan, with sum¬ 
mary in English. 
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Afghanistan. 1 

The methods of irrigation are thoroughly worked out, 
cereals aro harvested twice a year, and manuring is 
extensively practised. 

The most isolated and unexplored region of Afghani¬ 
stan is Kafiristan. High up in the thickets of moun¬ 
tain forests, the population practises a sedentary type 
of agriculture. Fearing the hostility of neighbours, 
the agricultural population of Kafiristan lives on 
inaccessible heights. Mills are found everywhere ; the 
plough—where possible. In places some excellently 
cultivated terraces of crops may be observed. Every 
foot of soil is utilised. 

The study of Afghanistan by the expedition has 
established the dependence of water sources on 
meteorological conditions. This is naturally un¬ 
favourable to agriculture, which is adapted to the 
rainfall; thus the increase of acreage under winter 
crops depends on the rainfall in autumn. 

Three principal types of irrigation were observed : 
(1) Source irrigation, (2) kiarese irrigation, and (3) 
river irrigation. The acreago of irrigated lands in 
Afghanistan is estimated by the authors as approxi¬ 
mately half a million hectares, that of cultivated lands 
as one and a half million hectares, and the area of 
‘ bohara * as approximately 500,000 hectares. The 
most wide-spread method of irrigation is with running 
water. Three peculiarities aro noted in the native 
methods of irrigation : the primitive construction of 
the main water-carrying canals, and the good con¬ 
dition of small irrigation networks, and the elaborate 
implements used in preparing fields for irrigation. 

The first place in cultivation in Afghanistan is taken 
by wheat, the second by barley, the third by rice. 
Then follow the Leguminosro, and the next place is 
occupied by cotton. A considerable acreage is under 
alfalfa and Trifolium reeupiruztum. 

The Hindu fcush dividing Afghanistan determines 
the general progress of agriculture from the low peri¬ 
phery to the main mountain range, and distinctly 
shows the regularities in the vertical distribution of 
the crops over the mountain zones. The authors give 
a table of the extreme elevation reached by different 
lants of Afghanistan under conditions of cultivation : 
ulMess barley, 3400 m.-3000 m.; 2500 m.-3000 m., 
hulled barley, peas, spring rye, Ervum Ervilia . This 
is, on the whole, the zone of spring cereals and of grain 
Leguminoeae. At 1500m.-2000m., the majority of culti¬ 
vated plants appear. This is the zone of maximum 
diversity of crops and varieties. Grapes may be 
regarded as the determining plant of the zone. 
1000 m.-1500 m. is the principal zone of cotton, rioej 
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Cucurbitaceee. Below 1000 m. subtropical crops 
thrive : sugar-cane, oranges, the date palm. 

The study of the separate crops is discussed in great 
detail in eight special chapters. The investigation 
of varietal diversity of cultivated plants has shown 
that Afghanistan and adjacent countries, especially 
the North-Western Provinces of India, is one of the 
most important primary world agricultural centres, 
where the varieties of numerous plants have originated. 
This is objectively proved by varietal diversity of a 
series of crop plants and by the coincidence of the 
area of the varietal diversity of many most important 
European crops. For example, as regards the 
diversity of club wheats and soft wheats generally, 
Afghanistan occupies the first place in the world. 
Though the varietal diversity of cultivated barley is 
poor, Hordeum spontaneum grows abundantly in 
northern Afghanistan, while eastern Afghanistan, and 
the adjacent regions of north-western India, are the 
world centre where the maximum of characteristics of 
the most important Leguminosae are found. The region 
is probably the centre of origin of these crops. Many 
endemic forms have been found. In regard to flax, 
Afghanistan undoubtedly bordors on one of the 
principal centres where the forms of this crop have 
originated. Hemp in south-eastern Afghanistan re¬ 
presents the pro-genital type of Cannabis indiva Lam. 
A series of oleiferous Crucifaree have evidently inde¬ 
pendently become cultivated field crops of Afghanistan 
and adjacent countries. Northern Afghanistan is the 
realm of wild melon, with all transitions to the culti¬ 
vated type, and there is no doubt that Afghanistan is 
a part of the primary area in which cultivated melon 
has originated. The extraordinary wealth of varieties 
of carrots, turnips, and radishes show that Afghanistan 
is th6 primary world centre of these crops. The same 
may be observed with regard to other less important 
crops, such as spinach. 

The botanico-geographical facts definitely direct 
attention to the south-eastern part of Afghanistan 
and regions towards the Punjab. It is in tins region 
that tho complex of genes of many European*Asiatic 
crops have been found. Here, and in the adjacent 
districts, a series of crops have originated, a fact 
proved by the presence of all stages of evolution. 
The above-mentioned region includes the Punjab. 
It is to this small part of India that we turn for the 
solution of the genesis of the above cultivated plants 
and not to the rest of India, which has no bearing on 
the majority of these crops. In regard to climate, 
relief, and crops, tho North-Western Provinces form 
one undivided whole with Afghanistan. The re¬ 
maining part of India differs sharply from Afghanistan 
in climate and soil. 

At the end of the book the authors give a detailed 
description of the route travelled by the expedition, 
with the indication of distances, the character of 
landscape, short agronomical notes on the region, the 
description of the road, and altitudinal data. Good 
maps are given illustrating geographical, orographical, 
geological, vegetational, and agricultural divisions of 
Afghanistan. Most of the photographs in the book 
are very interesting, but poorly reproduced. 


University and Educational Intelligence. 

London, —Sir Gregory Foster has been elected 
viee-ohancellor for the year 1920-30. 

* The following doctorates have been conferred:— 
D,Sc. in Biochemistry ; Mr. H. J. Channon, an internal 
student of University College, for a thesis entitled 
'‘The Unsaponiflable Fraction of Liver Oilft ” ; D.Sc* ■ 
in BtiUtsties: Miss E. M, Newbold, an internal 
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student of University College, for a thesis entitled 
“ Practical Applications of the Statistics of Repeated 
Events, particularly to Industrial Accidents”; D,Sc . 
in Anthropology: Mr. W. J. Perry, University reader 
in cultural anthropology, for a thesis entitled “The 
Children of the Sun 


A SHOHT account is given in La Nature for June 1 
of the inauguration and development during the past 
hundred years of the well-known iScolc Ceritrale des 
Arts et Manufactures of Paris, tho principal technical 
institution in France for training students for private 
industrinl works. Founded by the four savants, 
Theodore Olivier, a mathematician, Eugdne Ptkdet, 
a physicist, Phillippe Benoit, a mechanician, and the 
famous chemist J. B. Dumas, with whom was 
associated an administrator, Alphonse Lavall^e, the 
school was authorised by tho Minister of Public 
Instruction on Dec;. 23, 1828, and its first session 
opened on Nov. 20, 1829, with 145 students. Its 
early career was threatened at first by tho political 
upheaval of 1830 and then by the cholera epidemic 
of 1832, but it gradually grew in importance and in 
1862 became a recognised government establishment. 
Housed at first in the old Hdtel de Juign6, it now 
occupies a fine block of buildings in the quadrilateral 
formed by the streets named after Cond^, Mont¬ 
golfier, Berthoud, and Vaucanson, just behind the 
Conservatoire National des Arts et Metiers. When 
Lavail^e retired from the directorship, the well-known 
French engineer August Perdonnet succeeded him, 
while to-day the destinies of the school are controlled 
by M. L6on Guillet. During the War, between four 
and five thousand old students of the School servod 
as officers in the French army, while the handsome 
memorial gateway at the School is to the memory of 
some five hundred of them who fell on tho field of 
battle. 

A iturtheb stage in the development of one of the 
oldest technical colleges in Great Britain was marked 
by appropriate ceremony on June 13, when the recently 
completed extension of the Wigan and District Mining 
and Technical College was opened by Viscount Chelms¬ 
ford. The College dates hack to 1857, when it began 
as the Wigan Mining and Mechanical School, which 
occupied a single room in the Mechanics' Institute and 
boasted 50 students. It was in 1903 that the present 
College buildings were opened, and in 1919 a tem¬ 
porary annexe was erected: this was in use until 1921, 
when the allocation of £32,000, together with £5000 
for equipment, by tho Miners' Welfare Fund, allowed 
the erection of the present permanent extension in its 
place, At the opening ceremony, the chair was taken 
by the chairman of the governing body, Mr. J. T. Gee, 
and, after Viscount Chelmsford's address, he, Mr. A. M. 
Lamb, vice-chairman of the governing body, and Mr. 
G. H. Winstanley, were presented with the honorary 
diploma of the Collego in mining. Speeches were made 
by Mr. J. T. Browne, president of the Lancashire and 
Cheshire Coal Association, Mr. J. McGurk, president 
of the Lancashire and Cheshire Minors' Federation, 
the Mayor of Wigan (Councillor P. Murphy), and Mr. 
P. E. Meadon, Lancashire County Director of Educa¬ 
tion. Tho work of the College, under Principal J. F. 8. 
Ross, falls into four main categories : full-time courses 
of university or equivalent standard, full-time junior 
schools (technical and commercial), part-time day 
courses, and evening courses in a great range of sub¬ 
jects. The Collego, which stands on an island-site, has 
now about 110 rooms, whioh include nearly 30 labora¬ 
tories, 9 workshops, 5 drawing offices, and many 
lecture* and class-rooms. 
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Calendar of Patent Records. 

July 14 , 1730 .—On July 14, 1730, a patent was 

g ranted to Captain Robert Hamblin, a shipowner of 
vmi, for “ a new method for distinguishing of lights, 
whereby one light erected for the guidance of shipping 
may be perfoctly known from another, and con¬ 
sequently every Hhip’s crew be informed what coast 
they are off”. The invention was, however, held to 
be an infringement of the powers of Trinity House, 
and the patent was revoked. Hamblin also financed 
the first light-ship, which was established at the Nore 
in 1732 by David Avery, and again brought him into 
conflict with Trinity House. The Admiralty agreed, 
however, that tolls might be levied although the ship 
itself should become the property of Trinity House. 

July 14 , 1808 .—The bobbin-laco machine, the 

foundation of a large industry, was invented by John 
Heathcoat, whose first patent for the invention was ] 
sealed on July 14, 1808. The first factory was set 
up by Heathcoat at Loughborough, but this was 
attacked and the machinery destroyed by the Luddites 
in 1816, and the manufacture was transferred to 
Tiverton, where the firm is still operating. 

July 15 , 1846 .—An early example of the 1 pedrail * 
system of locomotion is shown in the specification 
of Edmund Leahy’s English patent, which was en¬ 
rolled on July 16, 1846. Tho invention is described 
as for the purpose of easing the motion and reducing 
the friction of wheels of carriages while passing over 
irregular surfaces, and consists in the adaptation of 
a series of short rails to the wheels, which rails are 
linked together in a manner resembling an endless 
chain, arranged on rollers round the peripheries of the 
wheels”. 

July 15 , 1869 .—Margarine was the invention of the 
French chemist, Hippolyto Mege, and was patented 
in France on July 16, 1869, and in England tho same 
year. The manufacture received a great impetus during 
tho Franco-Prussian war, and was rapidly developed. 

July 16 , 1867 .—One of the earliest systems of 
reinforced concrete was due to Joseph Monier, a 
gardener of Paris, who was the first to make extensive 
use of reinforced concrete and was mainly responsible 
for its general adoption. His French patent was 
granted on July 16, 1867, and the new method of 
construction was firmly established by the German 
firm of Freytag und Heidschuch, which purchased 
the German and Austrian rights. 

July 17 , 1790 ,—The English patent granted to 
Thomas Saint, a cabinetmaker of London, on July 17, 
1790, contains the earliest description of a sewing 
machine. The machine, which is for sewing leather 
for boots and shoes, makes a chain-stitch, and has a 
perpendicular action, automatic feed for the material, 
and an eye-pointed needle. 

July 18 , 1783 .—John Broadwood’s piano patent, 
which is dated July 18, 1783, revolutionised the 
construction of the early square piano and represents 
an important step in the history of the instrument. 
Broadwood placed the tuning pins at the back of the 
case instead of as usual at the right-hand Bide, and 
added dampers and pedals. The construction was 
copied by all the leading makers, including those of 
Germany. 

July 18 , 1833 .—On July 18, 1833, a patent was 
granted to Francis Maceroni for his steam-carriage, 
whioh had a multi-tubular boiler with fan-draught 
behind the carriage, and a horizontal two-cylinder 
engine below the body. A carriage was built in 1833 
and ran between Edgware and Paddington for some 
time, attaining an average speed of 10 miles an hour. 
Carriages were also sent to Paris and Brussels, where 
they were received favourably. 
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Societies and Academies. 

London. 

Geological Society, May 29.—K. S. Sandford : The 
Pliocene and Pleistocene deposits of Wadi Qenaend of 
the Nile Valley between Luxor and Assiut (Qau). 
Wadi Qena is a broad and deep dry valley which joins 
the Nile from the north at Qena, about 40 miles north 
of Luxor. The oldest beds visible within the walls 
of the valley system are of Pliocene age, deposited in 
a gulf of the Mediterranean. This had been cut by 
river erosion during the elevation of tho Egyptian 
plateaux in Miocene and (in tho south) partly in 
Oligocene times, and it was then flooded to a height 
of at least 560 feet above present sea-level. A non- 
fossiliforous series of strata was deposited in it. Great 
thicknesses of travertine are locally present in the 
aeries. Re-elevation carrier! the flooded valley 
system back to fluviatile conditions in Plio-Pleistocene 
times, accompanied by the irruption of enormous 
quantities of detritus from the Red Sea Hills. In 
Pleistocene times an ordered succession of river 
terraces was laid down in the Nile valley and in all the 
major wadis. Thereafter (in Upper Palaeolithic times) 
desert- conditions began to assert themselves, and the 
Nile alone survived. At about the same time the Nile 
carved a deep channel and re-excavated the deeper 
parts of the Pliocene-filled Mioceno gorge. The pro¬ 
cess of filling this up still continues. 

Mineralogical Society, June 11.—E. J. Wayland and 
L. J. Spencer : Bismutotantalitc, a new mineral from 
Uganda. ThiR wais found in a pegmatite vein at 
Gamba Hill, about 36 miles north-west of Entebbe. 
The large rough crystals, weighing up to a kilogram 
or more, are orthorhombic with a habit and axial 
ratios similar to those of columbito. Analyses made 
by Mr. W. O. R. Wynn at the Imperial Institute give 
tho formula Bi a O B .Taj 0 5 , analogous to stibiotantalite 
(SbjOj.TagOj).—L. Hawkes: On a partially fused 
quartz-felspar rock and on glomero-granular texture. 
In a partially melted granite, fusion began at the 
quartz-felspar contacts. It is suggested that the tem¬ 
perature was raised above the eutectic point but not 
to the melting-j)oint of any of the constituent minerals, 
and that a granite of quartz-orthoclase-albite eutectic 
composition will melt completely in tho dry state 
below 950° C. Coarse-grained granites may exhibit 
a segregation of quartz and felspar, revealed in section 
by monomineralic areas of several grains in anhedral 
intergrowth. The name *glomero-granular ’ is pro¬ 
posed for this texture, which may result from the 
normal undisturbed crystallisation of the magma.^- 
P. Marshall: The occurrence of a mineral hitherto 
unrecognised in the phonolitee of Dunedin, New 
Zealand. A mineral with low birefringence and low 
refractive index, hitherto taken to be either nepheline 
or socialite, is distinct from these and nearer micro- 
sommite or davyne. It is usually allotriomorphic but 
also occurs as very small (0-15 mm.) hexagonal prisms* 
Analyses of hydrochloric acid solution of phonolites 
containing this mineral to the exclusion of other sol¬ 
uble silicates, indicate that it is a sodium alumino¬ 
silicate loosely combined with sodium chloride. The 
mineral stains dark violet when treated with silver 
nitrate. The name proposed for the mineral is 
ameletite.—G. T. Prior : The meteoric stone of Lake 
Brown, Western Australia. The stone, weighing 
when found 4*75 kgra., has been known sinoe 19Hh 
Chemical analysis and microscopic examination prove 
it to be an intermediate hypersthene-chondrite of 
Baroti type.—I. At Finily and S&ndor Koch : Fiikto- 
pite, a new Hungarian mineral of the plagionite- 
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semseyite group. This was found at Nagyb&nya, 
Hungary [ -Baia Mare, Rumania] as small mono* 
clinic crystals of the plagionite habit. Analysis shows 
it to be an acid member of the group with the formula 
2PbS.38b 2 8 a . Associated with it is an acicular 
(probably orthorhombic) lead-antimony mineral with 
the composition 3PbS.4Sb t S a , which is compared 
with the Bolivian keeleyite. 

Optical Society, June 13.—W. M. Hampton : The 
beam given by dioptric apparatus. The light in the 
axial direction given by a lighthouse lens using a 
white source can only be white if the source is greater 
than a certain limiting size. For such sources a simple 
expression is deduced for the axial beam candle-power 
for revolving lenses. A graphical method is given for 
computing the candle-power of smaller sources. The 
effect of the dispersion of the glass of the lens on the 
maximum distance at which satisfactory candle-power 
readings can be made is considered. A general solu¬ 
tion is obtained for the intensity of light of any colour 
in any direction and at any distance when using fixed 
lenses. 

Royal Meteorological Society, June 19.—F. J. W, 
Whipple : Potential gradient and atmospheric pollu¬ 
tion ; the influence of ‘ summer time \ The Kow 
Observatory records for periods before and after 1910 
have been compared. There are normally two 
oscillations of potential gradient in the 24 hours ; the 
early morning minimum and the forenoon maximum 
wore both advanced when ‘ summer time ’ came in, 
whereas the second oscillation of the day was reduced 
in amplitude.—A. J. Bamford : Vertical air-currents 
as measured by pilot balloons. The results of the last 
seven years’ pilot balloon observations at Colombo 
show that in the first half kilometre the average rate 
of ascent is considerably faster than the theoretical 
rate given by the Dines formula, while in the next 
half kilometre it is appreciably less than this value. 
This can be reconciled with a general atmospheric 
movement that is, on the whole, upwards in these 
layers, by accepting the idea that tropical convection 
occurs in the form of large rolling whirls of at least a 
kilometre in diameter, the effect of such whirls being 
to displace balloons from the ascending side towards 
the descending side after they pass the level of the 
centre. The next part of the paper deals with cases 
where the simple whirl system is complicated by 
monsoonal and other circulations, and the last part 
deals with observations up to ten kilometres*—George 
Slater : Studies on the Rhone glacier, 1927 : the re¬ 
lationship between the average air-temperature and 
the rate of melting of the surface of the glacier. Work 
in Spitzbergen suggested the following formula : 
If M — thickness (in feet) of ice melted per month 
(30 days) and t «average monthly temperature (° F.), 
M = {t - 32)/2, This gives 0*2 inches of ice melted per 
day for each degree (F.) above zero under normal 
atmospheric conditions, wind and rain producing 
deviations from the normal. The relationship was 
confirmed by observations oh the Rh 6 ne Glacier in 
1927 over a period of twenty days. The average tem¬ 
peratures (July 26 to Aug. 16) used were : Maximum 
6O-0°F., minimum 34*6°F., noon 43*79°F., giving a 
daily average of 8 * 8 °F. above 32°F. Assuming the 
rate of 0*2 inches of ice melted per day for each degree, 
the total amount melted would be 36*2 inches, which 
is confirmed by actual measurement. 

Paris. 

Academy of Sciences, June 3.—Ch. Achard and M. 
Enacheaco ; Chloride elimination in acute diseases and* 
its relations with the acid-base equilibrium.—Georges 
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Claude : The utilisation of thermal energy. Directing 
attention to a suggestion published by d’Arsonval in 
1881 for the utilisation of the energy of hot springs 
with sulphur dioxide as the working fluid.—E. 
Bataillon : The physiological condition of male and 
female stereomitoses in the immature eggs of Anoura. 
—Achille Le Bel was elected a free Academician in the 
place of the late Marshal Foch.—Andrd Bfondel : A 
new method for the laboratory study of the beams of 
optical apparatus.—J. Neyman : A method of veri¬ 
fication of hypotheses.—V. Fock and D. Iwanenko : 
Linear quantic geometry and parallel displacement.— 
N. Cioranesco : The method of Riemann for systems 
of equations of the second order.—Jacques Chokhate : 
The summation of certain series of in^tegrable 
functions. Application to orthogonal functions.— 
Paul Ldvy : The influence of the arguments of the 
coefficients on the growth of integral functions.—J. 
Haag : The elastic suspension of pendulums.—Emile 
Belot : The forms and evolution of the terrestrial mass 
before its spheroidal condensation.—Thadde Bana- 
chiewicz : The correction of orbits with the aid of 
co-ordinates referred to the plane of the movement.— 
E. Pr^vot: The determination of the international zero 
of altitudes, taking into account the law of variation 
of the mean annual level of the sea.—Alex. Vdronnet: 
The electronic theory of the ether and electromag¬ 
netism.—Henri Chau mat: An electrostatic machine 
giving continuous current.- - Daure : The comparative 
study of the Raman spectra of some hydrogen com¬ 
pounds. From the comparison of the Raman spectra 
of more than forty compounds, all in the liquid state, 
it is concluded that although it is not possible to 
interpret the Raman spectra of all compounds by 
their molecular constitution, it is possible in the limited 
field of hydrogen compounds alone empirically to 
connect certain lines with particular linkages in the 
molecule.—Bourguel: A relation between the boiling 
point and the molecular structure of cis-trans 
ethylenio saturated and acetylenic acids. The boil¬ 
ing points of acids containing from four to nine 
atoms of carbon, saturated, cis and trans ethylenic 
and acetylenic acids are given both in tabular and 
graphical form. Certain regularities appear in the 
latter and these are summarised.— F. Bourion and 
Ch. Tuttle: The cryoseopic determination of the 
molecular equilibria of resorcinol in aqueous solutions 
of sodium chloride,—-Maurice Fallot: The magnetisa¬ 
tion coefficient and structure of gelatine solutions. 
The curve showing the coefficient of magnetisation as 
a function of the concentration consists of two straight 
lines, with a sharp angular point at 0*8 per cent of 
gelatine. This concentration was also found by 
Marineseo to correspond to a sudden change in the 
dielectric constant. These results confirm the view 
(Smith) that gelatine can exist in two molecular 
forms in solution.—Maurice Francois : The action of 
gaseous ammonia on mercuric bromide and chloride. 
—Ch, Courtot and J. Pierron : Contribution to the 
study of the a-ethylenic chlorides and alcohols.—A. 
Mavrodin : The action of organomagnesium deriva¬ 
tives on ethyl ethy Icy an acetate.—L. Berthois : The 
heavy minerals of the eruptive and crystallophyllian 
rocks of Brittany. Detailed study of occurrence and 
morphology of the zircons and tourmalines. A study 
of tnese in a disintegrated rock may give useful 
indications as to the nature of the mother rock 
(granites, granulites, gneiss or mica schists).—Marcel 
Casteras : The western termination of the Massif of 
Arize and the structure of the secondary deposits of 
the neighbourhood of Saint-Girons (Aridge).—Auguste 
Chevalier: An ancestral form of tho cultivated 
Arachia. —Paul Genaud : The exchanges of ions be¬ 
tween yeast cells and solutions of ammonium chloride. 



78 


NATURE 


[July 13, 1929 


From the experimental data given it is concluded that 
the law of mass action is capable of accounting for the 
equilibria between a living cell and the solution in 
which it is placed. -E. Blanchard and J. Chaussin : 
The influence of a complete manure on the osmotic 
pressure in some agricultural plants. The special 
action of potash manures. The more rapid develop¬ 
ment of certain plants (oats, beetroot) under the 
action of manures coincides with a greater osmotic 
pressure in the interior medium, and the potash 
manures (sylvinite and potassium chloride) play a 
Special part in this ©fleet. Maurice Parat : The active 
cnondriome of the animal cell and the phenomena of 
pachynesis.— Raymond-Hamet : Some pharmacologi¬ 
cal properties of the alkaloid of Banisteria Caapi. 

Cape Town. 

Royal Society of South Africa, Mar. 20.—James 
Moir : Colour and chemical constitution (20). (a) 

Pigments of yellow flowers, ( 6 ) addenda to previous 
parts. The first portion deals with flavone and its 
derivatives the yellow flower-pigments : a mis¬ 
cellaneous part follows dealing with (a) ‘ loading *- 
phenomena, (b) analogues of the quinoline-cyanine 
dyes, and some interesting little-known colour phe¬ 
nomena.-- Sir Thomas Muir : Note on the Lagrangian 
of a special unit determinant.- S. H. H&ughton : 
Notes on the Karroo Keptilia from Madagascar. Re- 
descriptions of material in the Paris Museum. All 
the genera fall within the order Eosuchia, which is re¬ 
defined ; and two main lines of descent from Youngina 
within the order are indicated.- K. H. Barnard; 
A study of the genus Colophon (Colooptera). The 
genus is essentially a mountain form, Jiving on the 
summits of the peaks, and is flightless. Only two 
Species were known, one of which has never been 
rediscovered since its description in 1855. Five new 
species have now been discovered.— S. Schonland : 
The South African species of Rhus, L. There is 
comparatively little diversity in the flowers of our 
Rhus. Inflorescences and fruits yield distinctive 
characters in many cases, but on the whole one has 
to rely on vegetative organs, which, however, vary 
often on the same plant within wide limits. The 
plant is usually unisexual, and male and female 
plants are sometimes different. Further, coppice 
shoots often show distinctive features. Interspecific 
hybridisation is not uncommon.- - F. E. Fritsch and 
Florence Rich : Contributions to our knowledge of 
the freshwater Algie of Africa. ( 8 .) Bacillariales 
(Diatoms) from Oriqualand West. In point of actual 
abundance. Diatoms form an important part of the 
algal flora of Oriqualand West, but the actual number 
of species present is small. The total number here 
recorded is 72, of which 5 are new, while 4 new 
varieties are described. There are 25 new records for 
South Africa. 

Cracow. 

Polish Academy of Science and Art, Mar. 8 .—W. 
Swietoslawski, Z. Blaszkowska, and E. Jozefowicz: 
The boiling-point method of determination of the 
constant of chemical equilibrium.—W. Swietoslawski 
and J. G. Zawidzki: The application of reduced 
equations in chemical kinetics.— : L. Marchlewski and 
J. Meyer : The absorption of ultra-violet rays by 
certain organic substances. The substances under 
examination included derivatives of furfurane, and 
isomeric bisubstituted benzene derivatives.—J. Waso- 
wicz : The limits of perpetual snow in the Cordilleras 
of Alaska and Canada. 

April 8 .—C. Fuja ; The formation and development 
of the stems and roots on the isolated cotyledons of 
Cucurbita, Cucumis , and Lupinue.—S. Maziarski: The 
striated ramified muscular cells in the liver of spiders. 
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—J. Wisznie wski ; Two new species of rotifers: 
Pedalia intermedia and Paradicranophorue limosus. — 
M. Gieysztor: Contributions to the knowledge of 
some species of Rhabdooeles belonging to the genera 
Daly cilia, CastradeUa, Castrada.™ S. Wisniewski; The 
genus Archigetes : its anatomy, histogenesis, and 
biology.—W. Szafer : The flora of Poland. 

May 0 ,- T. Wazewski; The chauge of the variable 
in simple integrals.—Ladislas Natanson : Certain 
properties of groups of waves.-—Nalini N. Bose: 
Fourier’s series subjected to a quantic condition.— 
Satyendra Ray: (1) The regressive wave. (2) The 
generalisation of the virial of Clausius. If the pressure 
of the gas is not uniform but varies in the neighbour¬ 
hood of the vessel walls according to a fixed law, the 
equation of the virial still holds good.— L. Kwiecinski 
and L. Marchlewski: The absorption of ultra-violet 
rays by benzene.—L. Marchlewski and B. Skarzynski: 
The absorption of ultra-violet light by certain hor¬ 
mones and by some analogous substances.— R. Mala- 
chowski : The constitution of anhydrotricarballylio 
acid.—F. Poznanski : The reactions of nitrous acid 
and of the diazo compounds on the substances con¬ 
tained in plants. 

(Geneva. 

Society of Physics and Natural History, April 18.— 
Sw. and Th. Posternak : The configuration of inactive 
inosite. By controlled oxidation of inosite with 
alkaline permanganate, the authors have obtained 
allomucic acid. This result, taken in conjunction 
with the optical profwrties of certain natural inosito- 
phosphoric esters previously described by the authors 
and by Anderson, leads to the selection for inactive 
inosite of that one of the seven stereochemical formulse 
predicted by the theory which shows five hydroxyl 
groups on the same side of the plane of the ring, the 
sixth being found on the opposite side. The forma¬ 
tion of ribosophosphoric acid of the nucleotides at the 
expense of the monophosphate of inosite, by the 
opening of the ring, becomes probable. This throws 
some light on the obscure question of the physiological 
r61e of inosito. 

May 2. L. Duparc : The geology of the lower 
Congo (left bank of the Niari). The author has pro¬ 
spected a region situated to the west of Mindouli. 
Two formations were found : the limestone schist at 
the base, supporting, sometimes discordant, red grits 
(Kundelungu). Two systems of orthogonal folds, 
oast-north-east and north-north-west, were verified, 
the crossing of which gave rise to formation of domes. 
—M. Gy sin : Some optical properties of mucic acid. 
The author has successfully applied Fedorow’s method 
and the usual petrographic methods to crystals of 
much) acid of very small dimensions (00 x 15 x 10 
microns). He has proved a very strong double re¬ 
fraction n„ - n p =0-33 and an angle for the optic axes 
2 F ~ -75°. 

May 10.—L. Duparc, P, Wenger, and Ch. Cimerman: 
The combination of nitrogen with manganese, The 
authors have studied the part played by the five 
following factors on the course of the reaction : the 
composition and origin of the manganese, temperature, 
duration of the reaction, pressure, catalyst. For the 
last two the results are new : the nitrogen fixed in¬ 
creases with the pressure and lithium nitride used as 
the catalyst increases the fixation of the nitrogen and 
accelerates the dissociation.—A. Jayet: The presence 
of old glacial and interglacial formations in the 
northern part of the Canton of Geneva. The author 
has found a typical base moraine covered by stratified 
clays. The latter in turn support a recent moraine. 
The old moraine has never been distinguished in 
visible outcrop except by excavation. Up to the 
present, only two moraines have been proved in the 
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basin of Lake Geneva,—R, Wavre: Thesecond approxi¬ 
mation in the investigation of the free surface of the 
planets. The author continues the study of the form 
of the exterior surface of stars in rotation by the 
method indicated in an earlier note. He makes a 
more extended investigation in which the terms of the 
second order are not neglected and gives the results 
of very lengthy calculations, giving the Newtonian 
potential on the polar axis and the flattening of the 
equipotential surfaces. 

Rome. 

Royal National Academy of the Lincei, April 7.— 
G. Giorgi and A Cabras : Relativistic questions on the 
proofs of the earth’s rotation. Nordmann has recently 
stated that, in the light of modern physics, it is n« 
legitimate to regard the stellar universe as rotating 
daily round the earth as to consider that the earth 
revolves about its axis. The author discusses this 
question and concludes that the earth is endowed 
with rotation with resi>ect to local inertial axes. Of 
Galileo’s proofs, those of generic character deduced 
from considerations of symmetry in the distribution 
of velocity throughout the whole of the stars are really 
valid, as well as the specific proof derived from the 
fall of weights from a tower. To these are to be added 
Foucault’s proof, gyroscopic proofs, Michelson and 
Gale’s experiment, and, though less directly, those 
depending on centrifugal force,—Q. Majorana : Photo¬ 
electric .thallium cells. Rolla and Mazza’s claim to 
priority as regards these cells is disputed. The dis¬ 
covery of such colls is due to Case (1920), but an 
exact and detailed process for preparing them was 
first published by Majorana and Todesco (1928). - 
L. Cambi and A. Clerici: Reactions between ferrous 
compounds and nitric oxide. The results of experi¬ 
ments on the interaction of iron nitrosulphate and 
alkali hydroxide indicate that the decomposition of 
this complex proceeds according to the schemes : 
2[>Fe . NO]—+■ 2[Fe'"]+N*0 (1) or 2Fe * + £N a +NO 
(2) or 2 Fo** + 2NO (3). Decomposition ( 1 ) occurs 
quantitatively in an alkaline medium and only as a 
secondary reaction in presence of acid j in neutral 
solution in presence of Ag* the same reaction corre¬ 
sponds with the formation of silver hyponitrite. The 
scissions (2) and (3) take place in acid media, the 
former predominating, as is shown by the fact that 
the ratio between the numbers of nitrogen atoms as 
N 2 and as NO tends towards unity, whilst the ferrous 
iron undergoes progressive reduction. Reactions 
analogous to the above are observed in the action 
of NO on ferrous carbonate, bicarbonate, and phos¬ 
phate.—G. Cimmino : Extension of Picone’s identity 
to the more general ordinary linear differential 
equation.—Pia Nalli: Parallelism and geodetic co¬ 
ordinates.—E. Bortolotti: Congruence stars and 
absolute parallelism : geometrical bases of a recent 
theory of Einstein.—G. Mammana : Decomposition of 
homogeneous linear differential expressions into sym¬ 
bolic factors of the first order.—M. Picone : Addition 
to the note : Demonstration of a theorem of analysis 
used in plane physics.—L. Toscano : Dual formulae 
of Newton.—L. Onofri: Series of powers which assume 
the circumference of convergence as a singular line.— 
G. Natta and L. Pasterim: Spinels of the type 
Me 8 "Me rr 0 4 . Results are given of the examination 
by means of X-rays and by the powder method of 
magnesium and cobaltous orthostamiates, Mg a Sn0 4 , 
and CojSn0 4 , prepared by calcining the products 
obtained by precipitating with alkali hydroxides 
solutions containing one molecule of stannic chloride 
and two molecules of magnesium or cobaltous chloride. 
Cobaltous orthostannate crystallises in the cubic 
system, and the unit cell, containing eight molecules, 
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has the side 8*605 ±0-005 A. and the volume 637-16 
x 10" M c.c. ; the rtintgenographic density is 6-307, 
the experimental value being 6*108. The magnesium 
salt is isomorphous with the cobaltous compound, 
the cell having the side 8-680± 0-007 A., and the 
volume being 631 -63 x 10"* 4 c.c. ; the rOntgenographic 
density is 4-864, and the experimental density 4-738, 
Calculation of the structure factor shows fchat the 
space structure of these compounds belongs to the 
type 8/, 16c, 326 (Bpace group Ot-7) and corresponds 
with that of the spinels. For the parameter u defining 
the position of the oxygen a value approximating to 
1/8 is found.—V. Caglioti : Polyhalidos (1). Chloro- 
iodic acid, HICL, 4H a O. This acid may be obtained 
by adding finely divided iodine to concentrated 
hydrochloric acid and passing chlorine through the 
liquid until the iodine dissolves completely. The 
deep orange-red solution thus formed is converted 
almost entirely into crystals of chloro-iodic acid when 
immersed in ice. —6. Malquori: The systems 
Al(N0 3 ) 8 -Fe(N0 B ) a -H 8 O and KN0 8 -Fe(NO s ) a - 
H 2 0 at 0° and 40°. Neither at 0° nor at 40° does 
nonahydrated ferric nitrate form additive compounds 
or mixed crystals with either potassium nitrate or 
nonahydrated aluminium nitrate.— A. Occhialini : 
Length of the linos in the spectrum of a spark in 
relation to the concentration of the element. Ex¬ 
periments on various nickel and lead-tin alloys show 
that observation of the length of the spectral lines of 
the spark furnishes a rapid means for the quantitative 
analysis of alloys. 
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The Future of Agriculture. 

A REMARKABLE suggestion has lately ap¬ 
peared in certain well-informed quarters of 
the American press, namely, that there are far too 
many farmers, that there is even now considerable 
over-production of farm produoe, with still greater 
potential risk of such over-production, and that 
the only real remedy, drastic as it may appear, is 
the return of millions of farmers and their families 
to city life and work—if it can be found. It is 
estimated that there are about 6,500,000'farmers 
now engaged on American soil, but only a mere 
fraction of these are really efficient, up-to-date, 
prosperous, and contented; and the vast majority, 
more than five millions of them, have a desperate 
struggle to make a living. A vigorous agricultural 
deflation programme is seriously recommended. 

It is very doubtful if such a proposal, though 
backed by many plausible and at first sight very 
convincing arguments, will prove very acceptable 
either to the farmers themselves or to the general 
American public. The latter, from President 
Hoover downwards, has for at least twenty-five 
years past constantly and consistently called for 
a vigorous and far-reaching policy of ‘ back to the 
land \ It has, of course, always been firmly held 
by a certain and predominating type of mind, 
especially of the physiocratic sort, that a numerous 
and, if possible, prosperous peasantry or yeomanry 
is a basic factor in national strength and balance ; 
and if, as is generally assumed, it be the only or 
the most important source of the stronger and more 
vigorous elements in national life, there is much to 
be said in its favour. However, the most favour¬ 
able ratio between town and country, between the 
agricultural and industrial parts of the population, 
is a highly complex problem and cannot be fully 
discussed here ; although one may pertinently 
inquire if England, for example, is weaker because 
nine-tenths of its population is urban. 

In America it has scarcely been seriously ques¬ 
tioned that a large farming commuid% is a necessary 
condition of strength. 1 Back to the farm ’ has been 
a national cry, despite the terrible crisis of 1920-21, 
The farmers have been looked upon as constituting 
one of the largest and most valuable parts of the 
home market: a view which has also been consist¬ 
ently held in Great Britain, not without a tinge of 
envy at America’s supposed very favourable posi¬ 
tion in this respect. 

This complacent state of mind has now suffered 
a severe shock. Of the 6,600,000 farmers in the 
United States, it is alleged that only about one- 
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eighth, or say 800,000, have taken full advantage 
of the most advanced scientific methods and use 
of machinery. The others, constituting the vast 
majority, are, it is stated, hopelessly inefficient and 
on the brink of destitution and ruin. If this be 
true, it is a really remarkable state of affairs 
in view of the present position of agricultural 
education, both in theory and practice, in the 
U.S.A. After so many years of continuous and 
high pressure endeavour on the part of nearly 
every responsible person in America—statesmen, 
economists, social reformers, educationists, the 
all-powerful ubiquitous press—to foster and perfect 
agricultural education and bring the benefits of the 
latest research to the most remote corner of the 
country, is it possible, one may well inquire, that 
five million American farmers remain inefficient 
and unprosperous ? Further, what have the 
makers of farm machinery, of concentrated fertil¬ 
isers, of improved, selected seeds, and other farm 
requirements, been doing all this time ? 

The worst of the tale is, however, not yet un¬ 
folded. Over-production with low price level is 
held to be the root cause of the American farmer’s 
plight to-day, and notwithstanding the voluminous 
flood of legislation, aiming at his assistance and 
relief, starting with the Fordney Emergency Tariff 
Bill and finishing up with the luckless and oft- 
defeated McNary-Haugen Bill, and the more recent 
and ambitious Farm Board proposal, there is little 
hope of real remedy except in a drastic reduction 
in the number of farmers. At least that is the 
view whioh appears to be gaining ground in some 
quarters. Then, if this be so, not only are we to 
believe that the great majority of American farmers 
are backward and inefficient, but also that it is, in 
a sense, fortunate that they are so ! If all of them 
beoame as up-to-date as the small minority, then 
production and output would reach such vast pro¬ 
portions, and prices would fall to such extremely 
low levels, that the plight of the farmers would be 
far worse than it is now, 

A pretty dilemma, to be sure, and a very curious 
paradox; not exactly gratifying to the protagonists 
of agricultural research and of improved methods, 
or to the sellers of machinery and fertilisers. It 
forms a strange commentary also on Sir Daniel 
Hall’s presidential address on food and population 
to Section M (Agriculture) of the British Associa¬ 
tion in 1926. As a specific illustration the ease of 
wheat has been taken. The present production 
of wheat in the U.S.A. is about 800,000,000 bushels 
per annum, which means a low average yield of no 
more than 13 bushels to the acre (as compared with 
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about 32 in England and 41 in Denmark). Of this 
amount, about 200,000,000 bushels is exported. It 
is assumed, perhaps a little rashly, that under im¬ 
proved methods the yield per aore could be doubled. 
Modern science can doubtless do much' but still 
the law of diminishing returns is even so not yet 
quite obsolete and still operates though sometimes 
very much in the background ; and it does appear 
a rather hazardous assumption to suppose that the 
yield of American wheat per acre could be doubled 
and at a lower or equal unit cost. But without 
quibbling about the precise increase possible under 
better methods, even a 50 per cent increase would 
be disastrous, since there is already over-production 
with present yields. 

The further assumption is made that no great 
extension of demand is possible either in the home 
market or in the export trade. The American 
citizen is not likely to be able or willing to eat more, 
and in fact the modem tendency under the latest 
nutrition and hygienic teaching is to eat less, so 
that the branches of agriculture devoted to the 
production of human food cannot look for much 
increase in demand in the home market. As for 
the export trade in food, this is already declining 
in the direction of Europe, and despite recurring 
famines and a more or less chronic state of mal¬ 
nutrition near approaching starvation in many 
parts of India and China, these poverty-stricken 
parts of the world cannot afford a larger share of 
American agricultural abundance at prices satis¬ 
factory to the American farmer. In regard to the 
production of raw material, such as cotton, it is 
likewise assumed there is little prospect of sub¬ 
stantial increase in demand. 

It is therefore concluded that the only true 
remedy is a large reduction in the number of 
farmers. Whether this means that the farms so 
abandoned are to go out of cultivation or are to be 
absorbed by the minority of efficient and prosperous 
farmers is not quite clear ; but apparently the 
great bulk of the land would have to go out of 
cultivation, since, if worked by the successful 
farmers, output and over-production would be on 
so vast a scale as to be unthinkable. It might be 
possible, perhaps for a few of the inefficient farms, 
say up to 100,000, to join the present 800,000, 
but no more. Hence the only possible solution 
appears to be the removal of about 6,000,000 farmers 
from their present homesteads to the cities, that 
is to say, an exodus from form to city of approxi¬ 
mately 14,000,000 persons. 

It looks as if such a drastic 1 remedy ’ would in¬ 
volve greater problems and difficulties than those 
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already existing. It is pointed out, however, that 
the absorption by manufacturing industry in the 
cities of such a vaat number would not be more 
difficult, if spread over a period of ten or more years, 
than the like absorption of about one million im¬ 
migrants from Europe every year before the quota 
policy was introduced. Also, there is already in 
evidence a certain migration of population from 
the country and farm life to the towns, especially 
since the disastrous farming years 1920 and 1921. 
It is estimated that, since those years, about four 
million persons have returned to the cities ; and 
if immigration could be still more rigorously re¬ 
stricted, this transfer could be greatly accelerated. 

The position of American agriculture, as above 
described, contrasts strongly with the interesting 
thesis discussed by Sir Daniel Hall in his presidential 
address to which reference has already been made. 
In that address he presented data showing that the 
average consumption of food and raw material by 
white peoples requires from 2 to 2 \ acres per head ; 
also that the white population of the world is in¬ 
creasing at the rate of about five million per annum, 
involving a commensurate increase in cultivated 
land of 12^ million acres per annum, or alternatively 
a proportionate increase in yields on the existing 
area, since there are no new areas worth speaking 
of to be opened up. The only way to meet the 
enhanced demand for farm produce is by means of 
more intensive culture, more scientific methods, 
and in particular the much more considerable use 
of synthetic fertiliser. 

This, of course, may still remain true as the ex¬ 
pression of a general tendency for the greater part 
of the world which is bound to operate in the long 
run; but if the American position is really that 
which has just been described—namely, over¬ 
production even though the great majority of the 
farmers are producing at a very low level—then it 
would seem that the general rule enunciated by 
Sir Daniel Hall appears to be subject to substantial 
local or temporary checks ; although, on the other 
hand, it is quite possible that the American position 
has not been quite correctly diagnosed, and certainly 
some rather large assumptions have been made. 
One may yet oonclude that the bounty of Nature 
and science is far greater than we have ever en¬ 
visaged in our wildest dreams, that the law of 
diminishing returns may be suspended almost 
indefinitely, and that there is—and will be for 
some time—an economic limit to the extent to 
which the world, as a whole, can employ the mighty 
powers and resources of modern science in the 
realm of agriculture. 
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A Philosophy of Biology. 

Theoreti$che Biologic , Von J. von Uexkiill. 
Zweite ganzlich neu bearbeitete Aufiage. Pp. 
x+253. (Berlin: Julius Springer, 1928.) 15 

gold marks. 

HIS is a really great book, well worthy of close 
study not only by biologists but also by all 
scientific men. For is not biology the science of 
life, and the first and most fundamental question 
raised by that science is “ What is life ? ” The 
author endeavours to look this questiotf, and the 
other far-reaching questions which arise out of it, 
fairly in the face, and it is then seen that not only 
is biological science in the narrower sense involved, 
but also all other science of every description. 
Life is primarily our own existence, and secondarily 
the nature of other 4 things 9 in which we suspect an 
existence in some respects at least similar to our 
own. The first problem presented, therefore, to 
biology is the analysis of our own existence. 

All science, physics and chemistry no less than 
biology, consists in the study of k phenomena \ 
that is, of ‘ appearances * to our conscious minds, 
and the question to be settled is how much of the 
‘ appearance 5 is due to the structure and working 
of the mind itself, and how much to an event 
independent of the mind. In endeavouring to 
answer this question, Uexkiill affirms, and in our 
judgment quite justly, the soundness of the posi¬ 
tion taken up by Kant in the “ Critique of Pure 
Reason ”. He endeavours to extend Kant’s theses. 
Kant asserted that space and time, which enclose 
within them all phenomena, are ‘ forms 9 which our 
mind imposes on phenomena, and Uexkiill not 
only reasserts this, but also adds to it that colour 
tone and odour are equally mental constructs, as 
are concepts of motion, including wave motion, 
and what the 4 thing-in-itself ’ would be like when 
stripped of these mental accretions no human 
being can conceive. He scourges with just con¬ 
tempt the assertions of mechanistic biologists that 
mind is a name for the physical and chemical 
actions of matter, since all the qualities which 
make matter anything else than 4 pure being ’ are 
conferred on it by mind. 

Space is a general synopsis of our earliest funda¬ 
mental experiences. Vision alone will not give us 
space, for the field of vision is spread out before the 
baby like a flat picture ; it is only gained when to 
this experience are added the efforts of the eye- 
muscles and of the arms in reaching after objects. 
This space whioh thus summarises our muscular expe¬ 
rience is always three-dimensional Euclidean space, 
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and this is the only kind of space for which there 
is justification: all other so-called kinds of space 
are merely mathematical juggling with symbols. 

Time, again, reflects the nature of our experi¬ 
ence, which always consists of phases succeeding 
one another, and is irreversible ; any other con¬ 
ception of time is merely a mathematical fiction. 

Colour experience forms a scale of values be¬ 
ginning with deep red and passing through yellow, 
green, blue, and violet to something suspiciously 
like deep red again. Tone likewise exhibits a 
series of values in octaves ; taste includes only 
four fundamentals. Sensations of odour, too, 
when properly investigated, will likewise reveal a 
similar scale of values. We live in a human world 
largely built up by our minds, and we can no more 
escape from it than we can lift ourselves up by our 
own waistbands. 

In studying other living beings, therefore, and 
especially animals, we must always bear this 
limitation in mind. It is wrong, Uexkiill asserts, 
to say there is one sun ; there is a human sun, a 
lion’s sun, and a fly’s sun, as well as many others— 
and there is no certainty in correlating these with 
each other. But our earliest essays in comparative 
biology are completed when we are children : we 
then learn to distinguish some of the ‘ appear¬ 
ances * as our own body, from the outside world, 
because from'the body we get a double set of 
stimuli—we can not only see it and feel it, but also 
sensations of pain arise in it when it is too roughly 
handled. When the crural nerves of a rat are 
severed it will devour its own toes—they are for 
it edible material and part of the outside world. 
Secondly, we learn to recognise amongst other 
‘ appearances ’ some that are the envelopes of 
similar minds to our own. This is the really great 
advance in biology; all other subsequent ad¬ 
vances are small in comparison to it. Zoology is 
merely the extension of this discovery so as to 
recognise behind another'set of ‘appearances’ a 
series of minds in some respects resembling our 
own but much simpler, and in fact forming a 
graded series in degrees of simplicity. 

Since our minds are awakened by -stimuli re¬ 
ceived through the sense organs and express them¬ 
selves in actions carried out by our muscles, we 
can hazard some kind of guess as to what the 
minds of animals must be like, in so far as we note 
a similarity between their sense organs and ours 
and a similarity between their effectors (muscles) 
and ours. As Uexkiill expresses it: “ Every 

animal is a subject which, thanks to its peculiar 
structure, selects from the general action of the 
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outer world certain particular stimuli to which it 
responds. These responses consist in reciprocal 
actions on the outer world and these actions alter 
.the stimuli: thus arises a circle which may be 
called the functional circle of the animal. The 
sum of the stimuli which act on the animal con¬ 
stitute a world ; the stimuli shape themselves into 
objects ( Merkdinge ) which cause the animal to 
direct its motions, just as objects perceived at sea 
make the helmsman port his helm. The objects 
taken together may be termed the 1 world of 
perception \ The conscious directive aotions exer¬ 
cised by the animal on its movements form its 
* inner world \ The movements themselves form a 
‘ world of action \ The 1 world of action ’ and the 
‘ world of perception ’ taken together constitute 
the environment.” 

It is, of course, the aim of physiology to compare 
animals to machines and thus to explain as much 
of their actions as possible. This doctrine is 
heavily attacked by Uexkiill. He points out that 
in every conceivable machine there are two ele¬ 
ments, namely, the material out of which it is 
made and the framework of fixed parts by the 
reciprocal movements of which its movements are 
effected. So long as the framework is relatively 
rigid, the material out of which it is constructed is 
unimportant. But in the living organism there is 
no distinction between framework and material; 
the two pass uninterruptedly into one another ; 
the living substance constructs the framework and 
can dissolve it. This is most strikingly shewn by 
the simplest animals, such as Amoeba , which may 
be justly said to b© continually engaged in dis¬ 
solving and then devouring their own framework. 
In the higher animals, every variety of framework, 
muscular, nervous, glandular, and supporting, 
takes its origin in similar cells made up of the same 
semi-fluid protoplasm as constitutes the body of 
Amoeba . But the failure of the machine theory is 
most strikingly shown when we consider the 
development of the organism from the germ-cell. 

As Uexkiill shows with relentless logic, any 
mechanical theory of development, whether physi¬ 
cal or chemical, necessarily involves an * architec¬ 
ture of the germ-plasm \ that is, a framework of 
different chemical substances in fixed relations to 
one another—a miniature replica of the framework 
of the body—and the discoveries of Driesch prove 
definitely and finally that suoh a framework does 
not exist. 

Just as the deepest analysis of an animal's 
life leads to those ‘ conscious directive will- 
impulses ’ which are ultimate and make up its 
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* inner world ' or peyohe, so the study of develop¬ 
ment leads us back finally to a series of formative 
impulses succeeding one another, which Uexkiill 
strangely confuses with the Mendelian genes'. 
The Mendelian ‘ genes 1 are simply names for 
aberrations or weakenings of the normal course of 
development. They are pathological in origin, as 
the recent work of Muller has proved, though it was 
fairly obvious from general considerations before. 
In the fresh-water shrimp Oammarua , on which 
Dr. E. J. Allen and Mrs. Sexton have carried out 
such thorough and painstaking investigations at 
Plymouth, there are no less than eight different 
kinds of germ-weakening or damage which will 
turn the normal black eye of the animal into a red 
one. But if we study the way in which the form¬ 
ative stimuli arise in a normal development 
which has been completely analysed, such as that 
of the sea-urchin, we find nothing remotely re¬ 
sembling Mendelian genes. The egg segments and 
gives rise to a ball of similar cells, and Driesoh has 
proved that these cells are equipotential, each one 
of them having all the powers of the original cell, 
and if separated from its normal sisters and forced 
into a new position it is capable of producing any 
organ of the larva whatever. Then there comes a 
change: the protoplasm of one side of the ball can, 
by intucking, produce a gut—that of the other side 
cannot. Fresh potencies have been conferred on 
part of the protoplasm. The nuclei have not 
altered, all continue to possess the same number 
of chromosomes, but fresh emanations, most prob¬ 
ably ferments, have been emitted into part of the 
protoplasm. 

In later stages of development, Driesch has 
shown that at first any part of the gut will form 
a co&lomic vesicle, but that later this power is 
limited to the swollen tip, and if this tip be cut off, 
the truncated gut will heal but will produce nothing 
further. At a still later stage we ourselves have 
shown that a small segment of the coelomic cavity 
known as the hydroccele will act on the neighbour¬ 
ing skin so as to force it to produce the spines and 
tube-feet of the adult sea-urchin, and on the neigh¬ 
bouring mesoderm so as to compel it to produce the 
teeth and other ossicles of Aristotle’s lantern. Thus 
the animal is built up, as Uexkiill puts it, by a series 
v of * impulses ’ coming into action one after another 
which ‘ activate ferments ’ emitted from the nucleus. 

If we examine more closely into the nature of 
these ‘ impulses we find that each one of them is 
an imperfect repetition often repeated, in a word 
a blurred memory, of a former functional re¬ 
lation of the organism to the environment, that 
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is, a former habit , and so we discover that the 
impulses are memories of a series of habits super¬ 
imposed one on another—a striking parallel on 
the corporeal side of the Freudian conception of 
the building up of the mind. It is to be regretted 
that Uexkiill passes over almost completely the 
historical explanation of the structure and function 
of organisms which is embodied in the idea of 
evolution. No doubt he is led to this by his re¬ 
pulsion from the loose teleology implied in the 
Darwinian theory of natural selection. It is 
wrong, he says, to call one animal more perfectly 
adapted to its environment than another; the 
Amoeba and the lion are equally well equipped to 
meet the calls which Nature makes on them : 
what is not well adapted belongs to the realm of 
pathology and not to biology (as incidentally do 
all mutations). When the environment changes, 
the animal within limits has the power of respond¬ 
ing to the change, and the vigorous and healthy 
members of the species do so and pass on this 
power to their offspring ; the ‘ random 9 variations 
in all directions, covertly assumed by Darwinism, 
simply do not exist. 

It would far exceed the limits allowed by the 
most generous editor were wo to attempt a full 
analysis of this wonderful book. No doubt each 
one of us who reads it will find something with 
which to disagree. We have indicated an import¬ 
ant point where we are unable to see eye to eye 
with von Uexkiill. We regret also very much 
that he still clings to the obsolete foam-work 
theory of protoplasm propounded by Biitschli, 
and that he accepts the crude theory of the purpose 
of 4 eye ’ spots on the wings of peacock-butterflies 
as marks to deceive attacking birds. We have 
stood in a lane in Cornwall in August with a 
gorgeous array of admirals, peacocks, tortoise¬ 
shells, and other gaudy butterflies on the hedge¬ 
rows on either side ; the air was cleft with the 
arrow-like flight of low-flying swallows, and they 
molested the butterflies no more than we did. 

Uexkiill finds his deepest insight into the nature 
of life in the conception of Planmassigkeit , which 
we may perhaps translate as £ purposeful striving 
and so it turns out that he has independently 
come to the very same conclusion as our compara¬ 
tive psychologist, William McDougall. Driesch’s 
1 entelechy * is only another way of saying the 
same thing. Uexkiill has earned the right to his 
opinion by a long series of brilliant researches in 
comparative physiology. It behoves all who desire 
to get a thorough insight intb fundamental problems 
to study his book. E. W. MacBktds. 

ol 
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Chemistry and Monographs. 

The Pyrolysis of Carbon Compounds. By Prof. C. D. 
Hurd. (American Chemical Society Monograph 
Series, No. 50.) Pp. 807. (New York : The 
Chemical Catalog Co., Inc., 1929.) 12.50 dollars. 

HE serial scientific literature of the world in¬ 
creases yearly in bulk, and the knowledge 
contained therein is cumulative. Of all the 
sciences contributing to this already vast ocean of 
fact, theory, and opinion, chemistry, in all proba¬ 
bility, heads the list, because the field covered by it 
and its related subjects is greater than that of any 
other science. The recent issue, in five volumes, 
of the decennial index of the American Chemical 
Society came as a startling reminder of what it is 
now r thought proper to include under the head of 
pure and applied chemistry, and constituted a warn¬ 
ing to which other societies, dealing with the publi¬ 
cation of chemical abstracts, must have regard. 
It showed, moreover, that although reference to 
the original literature is essential to workers in 
connexion with their activities in some particular 
field, it cannot be regarded, except in special cases, 
as a practicable proposition for those who wish to 
keep abreast of development in sections other than 
those in which their own work lies. Views change, 
and much of the published work is subject to 
correction and alteration as the outcome of further 
research ; a cause of confusion which is enhanced 
at the present time by the premature publication 
of results and conclusions by the A young man in a 
hurry \ 

In earlier days a systematic text-book provided 
all that was required, and lecturers were in a 
position to cover, with fair completeness, the whole 
field of chemistry as then known. But nowadays 
lectures have to be confined to the enunciation and 
description of principles, and it is no longer possible 
for even the most comprehensive of text-books to 
cover the field of any one of the great branches of 
chemical science. Recourse had thus to be made 
to other methods, and in the monograph a means 
has been found by which it is possible to treat 
special branches of chemistry in an adequate and 
reasonably up-to-date manner, which seems to pro¬ 
vide a definite solution of the problem. Never¬ 
theless, it is evident that, for any series of mono¬ 
graphs to be effective, it must l>e wisely distributed 
among the subjects most likely to lead to an 
understanding of the science as a whole and must 
not be too specialised in character, and it is clear 
that this has been the aim before the special 
committee of the American Chemical Society, under 
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the auspioes of which the volume under review has 
been issued. 

It was in July 1919 that the Inter-Allied Con¬ 
ference of Pure and Applied Chemistry deputed to 
the American Chemical Society the task of pro¬ 
ducing and publishing scientific and technological 
monographs on chemical subjects, and it is thus 
ten years since the Society took over this trust. 
In that period the Society has issued fifty volumes, 
which, as a perusal of the publisher’s list shows, 
cover a wide area and embrace a large number 
of subjects related both to technology and pure 
science . This is a great record, and one which must 
be a source of gratification to the Committee and 
to the Chemical Catalog Company, which has acted 
as publishers. The book under review is the 
fiftieth of the series and constitutes a worthy 
jubilee volume. 

At first sight it might be regarded as dangerous 
to deal with a subject such as organic chemistry 
from the point of view of some particular behaviour 
which the substances described show. Conditions 
of pyrolysis are difficult to determine. There are 
so many variables which are not subject to com¬ 
plete control: Surface action ami the presence of 
catalysts ; secondary chemical changes leading to 
the formation of products remotely different from 
those initially formed ; products formed by the 
internal condensation of unstable reactants. These 
and many other considerations render the field one 
of the most difficult in modern research. Indeed, 
it does not appear as if full agreement has yet been 
reached regarding the behaviour of so simple a 
substance as methane when subjected to the action 
of heat. Nevertheless, it may be said at once that 
the author has succeeded in producing a veTy 
readable book, in which, by allocating organic 
compounds to groups, he has recorded published 
observations on their behaviour on pyrolysis which, 
for the first time, enable the reader to see at a 
glance some of the important changes organic 
substances undergo in this connexion. 

It will probably be a surprise to many people to 
realise the important part played by pyrolysis in 
organic chemistry and the wide application it finds 
industrially. The cracking of petroleum is, for 
example, one of the most important industrial 
operations carried out at the present time, and 
constitutes the means by which muoh of the petrol 
required for our modern high-compression engines 
is produced. Again, the wandering of groups, 
especially those attached to nitrogen, affords the 
means by which many of our important dye-stuffs 
| intermediates are manufactured. In the book 
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under review, organic substances are treated in 
the order in which they are usually found in organic 
chemistry text-books ; compounds being chosen 
to illustrate the characteristic behaviour of sub¬ 
stances of each group. Whenever any kind of 
generalisation is possible, it is brought clearly to 
light, but it is evident that much of the information 
is disjointed and does not admit of systemination 
in the light of our present knowledge. Indeed, 
it is doubtful whether definite generalisation is 
possible in the great majority of cases, in the 
absence of any information regarding the action of 
catalysts or the surface action of the containing 
vessel. 

Nevertheless, the manner in which the author 
has searched the literature for examples of pyrolytic 
change is remarkable, and the bibliography will be 
found of the greatest value. The book will un¬ 
doubtedly be of great service to research workers 
and students, for whilst the method of treatment 
is unusual, it is none the less thorough and presents 
the subject from a point of view which has not been 
hitherto attempted. Like all books issued by the 
Chemical Catalog Co., it is well printed and the 
formulae admirable. J. F. T. 


School Physics. 

(1) Light: an Introductory Text-Book. By 0. G. 

Vernon. Pp. vii + 191 +2 plates. (Cambridge : 
At the University Press, 1929.) 3a. 6tf. ; with 

Exercises, 4^. 

(2) Intermediate Heat. By Dr, R. A. Houstoun. 

Pp. ix + 112. (London, New York and Toronto : 
Longmans, Green and Co., Ltd., 1928.) 3s. M. 

(3) Heat , Light and Sound. By P. J. Lancelot 
Smith. (Dent's Modem Science Series.) Pp, 
368. (London and Toronto : J. M. Dent and 
Sons, Ltd., 1929.) 5s. 6 d. 

(4) Energy . By Sir Oliver Lodge. (Benn’s Six¬ 
penny Library, No. 65.) Pp. 79. (London ; 
Ernest Benn, Ltd., 1929.) 6d. 

HREE of these books are concerned to meet 
the demands of the First School Examination. 
With the examination system bulking so unduly in 
secondary education, the continued making of text¬ 
books with this aim is not to be wondered at. 
Years ahead we may decide otherwise the fate of 
the would-be science text-books in that day. We 
may ask: Is this book a distinctive contribution 
to teaching practice ? Will it* in Sir Humphry 
Davy's words “ add some little to the quantity of 
human knowledge, and of human happiness ”•? 
Will it lay the foundation for that appreciation of 
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Nature and her ways on which the growing genera¬ 
tion can build with success ? Many text-books 
to-day could claim to pass the first question : how 
many school text-books could pass them all ? For 
now we must content ourselves with the first 
question. Each of the following three books meets 
it with success. 

(1) (< Light ” merits attention. It is a workman¬ 
like attempt to develop an introductory course 
based on the concept of light as a wave motion, 
and is well worth the study of those science masters 
who confine themselves too closely to the old and 
unappetising course of thinly disguised geometry. 
Both methods should, of course, find a place in 
modern educational practice, but in what propor¬ 
tion is a problem for the individual physics master. 
Further, in the last chapter is a list of suggested 
experiments using the excellent apparatus of Mr. 
F. A. Meier of Rugby, described in the School 
Science Review , September 1922, in which 4k rays 
fixed by means of pins ” are replaced by more 
illuminating beams. Mr. Vernon finds difficulty, 
however, in giving the history of his subject. 
Actually he summarises it in his first chapter. 
There the beginner meets “ Newtons most famous 
experiment of course is the analysis of sunlight into 
a coloured spectrum using a prism ”, something of 
Snell and Descartes and the law of refraction, the 
disproof of the corpuscular theory, and so on. The 
interesting material here would have appeared much 
better incidentally, or more naturally in a con¬ 
cluding chapter. 

(2) This deserves to be a very successful class 
book. It presents the essential facts concisely, and 
is developed logically. Many physics teachers 
must have wished for such a book, which does not 
rob them of their classical anecdotes or of all their 
illustrations, but serves as a sound framework for 
adding all those little things which give class 
teaching its value. Within the limits of about a 
hundred pages, Dr. Houstoun has done excellently. 

(3) Here, too, is a good text-book. It covers a 
little more than is needed for matriculation, and is 
very suitable for work in the two years before that 
examination, where it is considered advisable to use 
one text-book only. If supplemented by a good 
practical course, it can be recommended as a safe 
and sound book. In dealing with reflection from 
spherical mirrors on p. 202, an unfortunate promi¬ 
nence is given to the generalisation: “ Real images 
are always inverted ”, The limitation that this is 
true of real objects should have been emphasised. 

(4) “ Energy ” should be the well-thumbed 
possession of every sixth form boy, even though he 






88 


NATURE 


[July 20, 1929 


is not on the science aide. Its author's rare gifts 
of exposition and illustration are amply illustrated 
in this little book, which Messrs. Benn have done 
well to add to their excellent series. It has the 
distinction, won by all too few physics books, of 
passing successfully our third question posed above. 

A. J. White. 


Our Bookshelf. 

d’histologie. Par Prof. P. Bouin. Tome 
1 : Cellule; division cellulaire ; differentiation 
celltdaire ; classification morpkologique et fonc - 
tionnelle des cellules , tissus et organes ; dtements 
de soutien, contractiles, nutritifs ; sang , lymphe , 
organes hematopoiitiques , vaisseaux sanguine el 
lymphatiques. Pp. vii + 334 + 2 planches. 
(Paris : F41ix Alcan, 1929.) 120 francs. 

Although the major part of organio histology 
remains to be treated in a second volume, and does 
not come within the scope of this present notice, 
it may be said that there is now no treatise of 
medical and general histology which does for 
English students what this work by the dis¬ 
tinguished professor at Strasbourg does for the 
French. The appearance of the work is a re¬ 
straining influence upon the increasing detachment 
of medical training from biological actualities and 
a check upon the facile conceptualism which makes 
precise knowledge of the organism a matter of 
professional indifference. The work is inspired 
throughout h.y that 4 esprit biologique * which the 
author deems to be the foundation of medical 
science, while recognising that his specialty 4 4 can 
no longer limit itself to the study of the minute 
anatomy of the mammals, but should aim higher 
and further, concerning itself with some of the 
questions which preoccupy the minds of inquirers 
at the present moment 

If the work thus revives a diminished biological 
faith, it also affords general access to recent 
accumulations of knowledge, not merely as addenda 
but also in their proper perspective as parts of an 
orderly whole. There may be cited the sections 
dealing with protoplasm from a physico-chemical 
point of view, microdissection methods applied to 
karyokinesis; tactisms and tropisms; up-to-date 
articles on ossification, on joints, on the blood, the 
blood-vessels, and on the reticulo-endothelial system. 
Excellent bibliographies are provided to guide the 
student. 

Text-books are, unfortunately, necessary. It is 
not the fault of any one in particular, but the 
inevitable fault of all, that they give undue publicity 
to error. W. Glaser, in pre-War days, figured 
“ fine nerves passing close to a capillary, itself 
surrounded by somewhat thicker, spirally-arranged 
nerves The figure reappeared in Miiller's “Die 
Lebensnerven ”, Rrogh borrowed it for his work 
an capillaries. It became famous, and many 
thousands of students have seen it on the lecture- 
screen. It appears in the present work over the 
description : ‘ r nervous terminations about a capil- 
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lary, showing the spiral course of nerve fibrils *\ 
The vessel is not a true capillary, and the * nerve ' 
has the familiar features of the spiral muscular 
loops around small arteries. Although hundreds 
of investigators must have seen appearances 
identical with Glaser's photograph, his description 
—the sole evidence for the double innervation of 
capillaries—has not hitherto been questioned. 
The demand for objective verification of physio¬ 
logical theories is responsible for the spread of such 
legends, but not entirely for their authorship. 

Tudor Jones. 

From the Seen to the Unseen. By the Rev. John H. 
Best. Pp. xii + 552. (London, New York and 
Toronto : Longmans, Green and Co., Ltd., 1929.) 
18$. net. 

This volume is an attempt to examine afresh the 
established facts and generalisations of modem 
science, and to ascertain how far such a considera¬ 
tion is capable of an interpretation in harmony 
with a belief in God as one who not only is 
absolutely good, but also is an active worker for 
the realisation of certain far-off beneficent ends. 

The opening section of the book deals mainly 
with matters of a biological order. Mr. Best insists 
upon the failure to solve the details of embryonic 
development along the lines of pure mechanism, 
and in his psychological section he supports this 
view by pointing out how it would seem that the 
hypothesis of an inner principle of life is both 
desirable and necessary. Regarded from this point 
of view, the phenomena of life suggest to Mr. Best 
the existence of a supreme intelligence, and, arguing 
from similar premises, the theory is advanced that, 
in addition to intelligence and will, such human 
attributes as feeling and emotion may be added. 
Man’s relation to the deity is then examined, and 
the conclusion is reached that, since the universe 
shows manifold indications of purpose in its later 
evolutionary stages, so the life of man suggests a 
purpose and a progress towards perfection. 

Mr, Best’s thesis is not new, but its freshness of 
treatment and sometimes originality of presentation 
may make it a valuable aid to those who, not 
oontent with a cautious agnosticism, prefer to seek 
support for their religious speculations in those 
departments of scienoe which, from their very com¬ 
plexity, may not yet be sufficiently well understood 
to be described adequately in terms of the known. 

The Annual of the British School at Athens. No. 28, 
Session 1926-1927. Pp. xi + 354 + 23 plates. 
(London: Macmillan and Co., Ltd., 1929.) 
63$. net. 

In this volume we have a record of the operations 
of the British School of Archaeology at Athens in 
the session 1926-27. In addition to the usual 
report of the Director and the accounts, it contains 
reports on the work which has been done by 
members of the School. The major operations 
oontinue to be the excavation at Sparta, where in 
the session of 1927 further work was carried out 
on the Theatre and the Acropolis. This is described 
by the Director, Prof. J. P. Droop contributing an 
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analysis of the native pottery from the Acropolis 
and Mr. W. Lamb a study of the bronzes from the 
Acropolis and the Orthia site. Mr. W. J. Foradyke 
describes hifl excavation of the Mavro Spelio 
Cemetery at Knossos. These tombs were discovered 
in 1926, and the first five excavated by Sir Arthur 
Evans himself. From one of these came the gold 
ring with linear inscription described by him in the 
Times of June 8, 1927, in which he ascribed a 
talismanic meaning to the script. A paper of great 
interest is that by Mr. W. A. Heurtloy on the 
excavation of a prehistoric site at Boubasta on the 
banks of the Haliakmon in Western Macedonia. 
The site, though small, was occupied over a very 
considerable period of time from the late Bronze 
Age. Not only is it interesting in itself as a hillside 
settlement, probably of seasonal nomadic shep¬ 
herds, but it affords Mr. Heurtley the basis for a 
comparative study of the painted pottery of 
northern Greece from which he makes some sugges¬ 
tive deductions as to a possible source for the Dorian 
invasion. 

Biology of the Vertebrates : a Comparative Study of 

Man and his Animal Allies. By Prof. Herbert 

Eugene Walter. Pp. xxv+788. (New York: 

The Macmillan Co., 1928.) 21*. net. 

The author states that his book is the outcome of 
twenty years’ teaching of pre-medical students and 
others, and in regard to the latter he says : “ It 
is not bo generally realised that it may not be 
amiss for every man to gain Borne inside informa¬ 
tion about the human mechanism and how it 
came to be.” That is the keynote of the book. 
In the first part of the book taxonomy, distribution 
of animals in space and time, the ancient history 
of man, cytology, histology, and embryology are 
considered, and there is a short concluding section 
on biological discords. The second part deals with 
the skin, alimentary tract, and with the circulatory, 
respiratory, excretory, and reproductive systems, 
ana the third part with the skeleton, muscles, 
nervous system, and sense organs. In the second 
and third parts is given an account—necessarily 
concise—of the principal modifications of the 
organ or system under consideration met with in 
the vertebrate series, and due reference is made to 
functional activities. 

To the student who has spent a year or so in 
zoology and desires to proceed further in the study 
of the comparative biology of the vertebrates, this 
book is a handy source of much interesting in¬ 
formation which he would otherwise have diffi¬ 
culty in finding in small compass. Of the 687 text- 
figures a few are on too small a scale to be really 
serviceable. Of errors there appear to be relatively 
few, but Xtnopvs is not, as is stated, South 
American. 

Ice Engineering, By Prof. Howard T. Barnes. 

Pp. vi + 364+ii. (Montreal: Renouf Publishing 

Co., 1928.) 6 dollars. 

Twenty years ago, Prof. Barnes published his 
work on ” Ice Formation with Special Reference 
to Anchor Ice and Frazil/ 1 , ana in the lengthy 
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bibliography contained at the end of his new work 
on ice engineering will be found many papers by 
him on various aspects of the ice problem. His 
life-long study of the blocking of the rivers of 
North America by ice and of the icebergs of the 
North Atlantic, led him to the discovery of the 
value of thermit for breaking up great masses of 
ice, and in 1925 he was granted a patent by the 
United States for his process. Thermit, it will be 
recalled, was discovered in 1895 by Dr. Hans 
Goldschmidt, who died in 1923. It is a mixture of 
aluminium powder and iron oxide which, when 
ignited, produces intense heat in a very short time. 
As applied by Prof. Barnes, thermit has been used 
for clearing the streams leading to power houses, 
for the prevention of floods, and for the breaking-up 
of icebergs, and only last winter the Canadian 
Government entered into a contract involving an 
expenditure of some £12,000 for an experiment on 
a large scale for the prevention of ice-jams on the 
St. Lawrence. 

Details of some of the work done by Prof. 
Barnes is given in this volume, which, however, 
also deals with the physical properties of ice, the 
theory of the formation of anchor ice, ico remedial 
work, ioe navigation, ice breaking, and other aspects 
of the subject. The bibliography is classifier! and 
chronological and contains references to papers by 
Boyle, Gay-Lussac, Faraday, Forbes, Kelvin, and 
other famous investigators. 

Handbuch der regionalen Oeologie . Herausgege- 
ben von Prof. Dr. G. Steinmann und Prof. 
Dr. 0. Wilckens. Band 7, Abteilung 7a: The 
Union of South Africa. By A. W. Rogers, 
A. L. Hall, P. A. Wagner and S. H. Haugh- 
ton. Pp. 232 + 3 plates. (Heidelberg: Carl 
Winters Universitatsbuehhandlung, 1929.) 17 

gold marks. 

These ‘handbooks * are indispensable works of re¬ 
ference for the countries they describe. The first 
part of the seventh volume deals with the Union 
of South Africa. The sections by the foyr main 
authors are supplemented by contributions by Dr. 
J. L. Krige, Dr. du Toit, and Prof. Shand. The 
book, as might be expected from the authors, deals 
mainly with the work of the Geological Survey, and 
includes a useful list of its maps and publications. 
The work is shorter than the volumes by du Toit 
and Krenkel, and its special value is as an authori¬ 
tative statement of the present conclusions as to 
the classification and correlation of South African 
rocks. It may be noted that the Stormberg Series 
is all included in the Trias ; the system in which 
the Ecca Series should be included is left indefinite ; 
and the Waterberg System, from which the beds 
below the unconformity in it are excluded and 
referred to the Transvaal System, is accepted as 
pre-Palaeozoic. 

The section that is of particular value is the 
account of the complex and long series of rocks 
included in the pre-Palaeozoic. The economic 
section by Dr. Wagner has an interesting account of 
the occurrence and distribution of the platinum 
ores. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
mn he undertake to return, nor to correspond with 
the writers of, rejected manuscripts, intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.'] 

Observations of the Total Eclipse of the Sun at 
Alor Star, Kedah, on May 9. 

The observations attempted by British observers at 
the total eclipse of the sun on May 9 were almost 
completely spoilt by cloud. At Alor Star in Kedah, 
the sky was covered throughout the day of the eclipse 
by high cloud through which the sun could generally 
be dimly seen. The prearranged programme was 
carried out, but the stars in the sun’s neighbourhood 
did not show on the plates and the spectroscopic 
observations also failed. 

Better success was obtained with the (binch lens 
of 45 feet focus which was used at Giggleswick, and 
the loan of which was extended by Mr. Worthington 


this side of the eclipsed sun before the end of totality, 
but they did not see the large prominence on the 
eastern limb. 

Small scale photographs were also secured through 
red filters. Those on kryptocyanine plates show the 
form of the oorona best. The corona is of inter¬ 
mediate form and shows considerable difference from 
that generally obtained at sunspot maximum. On 
the panchromatic plates, also exposed through a red 
filter, the coronal extension is confused with the 
scattered light. 

Photographic reproductions on paper 12 in. by 15 in., 
similar to those made from the photograph taken at 
Giggleswick, can be obtained from Mr. F. Jeffries, 
Royal Observatory, Greenwich, price 2s. fid. each. 

J. Jackson. 

Royal Observatory, 

Greenwich, S.E.10, July fi. 



Fia, i. 

to this eclipse. The series of exposures from 3 H to 
20 s were intern led to show the prominences and the 
form of the inner corona. Although the longest 
exposure does not show more extension than was 
expected to be obtained from the shortest in a good 
sky, and although the longer exposures show a good 
deal of scattered light within the dark circle of the 
moon, the five plates give excellent pictures of the 
brighter details. The definition was excellent, such 
as it often is through cloud, and all the five plates 
show the same irregularities in the moon’s limb. 
The reproduction (Fig. 1) is from the plate exposed 
from 200** to 210" after the beginning of totality. 
The filamentous prominence on the east limb is 
180,000 miles long and 120,000 miles high—one of the 
largest ever photographed, though much inferior to 
that of 1019, especially in brilliance. The photographs 
taken near the beginning and end of totality show 
considerable differences in the structure of this 
prominence. On the western limb a beautiful 
coronal arch, besides much other detail, can be seen. 
The observers noted a considerable amount of red on 
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A Possible Origin of Faint Fraunhofer Lines. 

There are about 20,000 lines in the Fraunhofer 
spectrum of the sun (excluding the infra-red part), of 
which only about 6000 have been correctly identified 
with the lines of known elements, and 
with the lines of certain band spectra 
(cyanogen, Swan, etc.). The origin of 
the others is still wrapped in mystery. 
Possibly a largo number may be found 
to coincide with the fainter lines of com¬ 
plicated spectra of elements like iron, 
nickel, etc., particularly with those be¬ 
longing to higher Rydberg sequences. 
For some time past wo have bfxm think¬ 
ing of a third possibility of the origin of 
these lines, namely, whether a large num¬ 
ber may not be ascribed to the combined 
effect of Raman scattering and ordinary 
absorption. For example, molecules which 
are responsible for the emission of the 
cyanogen and Swan bands are strongly 
present in the sun, and when a beam of 
light falls on them from the photosphere, 
t his light may be supposed to be modified 
by Raman scattering to the frequency 
v - v\ where v' is some frequency corre¬ 
sponding to a strong vibration-rotation 
frequency of the ON-molecule. If v - v' 
happens now to coincide with the H or 
the K frequency, the modified light will 
be absorbed by the high level Ca 1 -atoms, 
and we shall get an absorption line in the 
place of the original frequency v. 

Taking the strong vibrational-rotational frequencies 
of the CN-molocule (particularly those which are 
expected to be strong at the solar temperature), I 
have calculated the lines which, after being modified 
by Raman scattering, are absorbed by the Ca + -atoms. 
I have obtained lines which agree very closely with 
Fraunhofer lines of intensity ( - 3, - 2, - 1) for both 
H- and J£-lines. Some calculated lines coincide with 
the recorded faint lines of other elements. But even 
leaving these aside, the evidence obtained is strongly 
in favour of the view presented in this note. If we 
calculate the lines modified by such molecules as Hj, 
which are known not to occur in the solar spectrum, 
the coincidences are found to be either entirely lacking 
or rather poor. 

Of course, in the circumstances, it is impossible to 
get absolute confirmation of the view, but probably a 
plausible cose has been made out that Raman scatter¬ 
ing may be responsible for the origin of a large number 
of faint Fraunhofer lines. If the view be correct, it will 
afford us a method for calculating the total number 
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of molecules of CN in the solar atmosphere from a 
comparison of the intensities of the modified line with 
that of the if-lines, with the aid of known dispersion 
formula. 

It may be mentioned that this investigation was 
originally undertaken with the view of finding out 
whether some of the lines of the coronal 8{>cctrum may 
not be due to Raman scattering of strong Fraunhofer 
lines by'molecules on the sun. Though certain 
striking coincidences were obtained, for example, the 
frequency of the green coronal line X5303 comes out to 
be equal to v -v\ v = frequency of the /C-line, v ' is a 
strong vibrational - rotational frequency of the Hg- 
molecule, the corresponding modified frequency for 
the //-line was found to be absent, and hence the view 
was abandoned. It docs not appear that the coronal 
spectrum is due to modification of strong Fraunhofer 
lines by Raman scattering. 

My best thanks are duo to Prof. M. N. Saha for 
kindly suggesting the problem and for his continual 
guidance. Daulat Hinoh Kothaxu. 

Department of Physics, 

University of Allahabad, %/ 

June 1. 
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Fine Structure in the Helium Band Lines. 

As is now well known, the electron levels of He a 
fall into two systems, p-He 2 and o-Hq, paralleling the 
p-IIe and o-He terms. The o-He 2 and p-Ho 2 levels 
are , on theoretical grounds, probably resjactively 
triplets and singlets like the 
q d9/ corresponding atomic levels (cf. 

& • 1 “ esttecially W. Weizel, Zcit*s. /. 

Physik, 51,328 ; 52, 175 ; 54, 321 ; 
1928-29). Hut no evidence of 
triplet structure in the o-He 2 
levels has been reported, except 
probably in one perturbed 5 tt 
rotational level (cf. 0. H. Dieke, 
Nature, Mar. 23, 1929). This is 
not altogether surprising, since 
the o-Hp terms show only very 
narrow fine structures, the largest 
separations being in the 2 Z P term 

( 8 2V B '-V “ 

A*-~ 0*077). 

On photographing the Tlc 2 
bands with somewhat higher re¬ 
solving power than hitherto, we 
have found fine structure in the 
lines of a number of o-He 2 bands 
having 2 *t as their lower elec¬ 
tronic state. On the other hand, 
the 2 s £ - 3 3 tt band X4G50 shows 
no evidence of fine structure. 

The bands X6400 (2 3 jt - 3 s £), 
X4546 (2 - 4 8 £), and X5733 

(2 3 ir - 3 8 A) all show qualitatively 
the same fine structure for all 
hand lines which end on any 
given rotational level, but the 
quantitative separations appear 
to be smaller in some of the X5733 
lines. Other bands (2 a ir - 3 8 x and 
2 V - 4 8 x) show similar relations. 
We conclude that the observed band-line patterns 
are mainly determined by the fine structures of the 
rotational levels of the 2 8 r state, and that the fine 
structures of the other states involved arc smaller 
(*X» 3 8 A) or negligible (probably, 8 S states). The 
accompanying diagram (Fig, 1) shows the lower 
rotational levels of the 2 8 * state, correctly spaced, 
but with the fine structures exaggerated twenty-five¬ 
fold. The fine structures shown are drawn the same 
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as those observed for the X6400 band lines. The 
doublet separations, as measured for successive 
A levels, diminish slowly from A? — 0*34 for the lowest 
level, but the intensity ratio (about 2 : 1 in favour 
of the high-frequency component) appears to be 
constant. For the lowest B level, A* - 0*25, with the 
long-wave component very weak, while succeeding 
levels arc merely broadened. 

The 2 8 tt fine structures may be interpreted as 
follows. If K is the rotational quantum number 
when the spin S is neglected, one expects for triplets 
[S = 1) a fine structure with three levels (J — K , K ± 1), 
each having a statistical weight 2J + 1. Suppose, 
for given K, the levels with J — K :1- 1 approximately 
fall together, while J - K is distinct; the composite 
J — K ± 1 then has twice the weight of the level 
*7 — Tv. This supposition explains well the observed 
relations in the A class of rotational levels. (This 
fine structure type is apparently similar to that 
observed in the 8 £ normal state of O a ; cf. Mullikon, 
Phyft. Rev., 32, 880 ; 1928 : Kramers, Zeits.f. Physik, 
53, 422 ; 1929.) To explain the li level fine structures 
we may assume that J — K and 1 approxi¬ 

mately fall together for K~ 2, while J-K-l lies 
higher; but that for K = 4, 6, . . . the three levels 
J- K, K± 1 are only sufficiently separated to give 
a broadening without resolved fine structure. The 
assumption made for K 2 would give a 4 : 1 intensity 
ratio for the members of the observed doublet, in 
harmony with the estimated experimental ratio. 

The Zeeman effect of these He a bands is also of 
interest. In a field of 30,000 gauss the Q (1) line of 
the X6400 band becomes in parallel polarisation a 
doublet of width A**, in perpendicular polarisation 
a corresponding triplet, the components being very 
sharp in each ease. The unresolved patterns of the 
higher Q lines in parallel polarisation, and of the P 
and R lines in perpendicular polarisation, appear as 
doublets. The results arc 1 exactly what theory 
predicts for singlet levels (cf. Curtis and Jevons, 
Prqp t . Roy. 8 or.. A, 120, 110; 1928). The original fine 
structure is evidently wiped out here by a Paschen- 
Back effect. 

Further details will be given elsewhere. 

G. S. Monk. 

R. S. Mulukkn, 

Ryerson Physical Laboratory, 

University of Chicago, 

June 1. 


Use of the Thermionic Valve in Measurements 
of Ionisation Currents. 

Owinu to the extremely high humidity of the 
atmosphere in many parts of the east, the use of the 
quadrant electrometer for the measurement of 
ionisation currents is limited to a few months in tho 
dry season. Recently we had occasion to demonstrate 
some of the ordinary experiments on the properties 
of ionisation currents, and found the following device 
quite satisfactory. In Fig. 1, AB is an ordinary ionisa¬ 
tion chamber of which the upper plate A is connected 
t-o a battery of cells the lower plate B f on which is 
spread uranium oxide,beingconnected to earth through 
a high resistance R. This high resistance is inserted 
in the grid circuit of the valve V (Mullard type I.H.F.). 
Initially, with the key K open, the anode current is 
eomnensated by tho potential balancing device Z, 
so tnat the galvanometer indicates zero. On closing 
the key the ionisation current flows through R , the 
grid potential is altered and the galvanometer is 
deflected. Varying the voltage on A f the ordinary 
increase of ionisation current up to saturation can 
thus be recorded. 
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The resistance R consists of a mixture of xylol and 
alcohol (10 i 1) contained in a sealed quill tube 20 
cm, long. It had a resistance of approximately 
10 u ohms as determined by the leakage method. 
Z would be, perhaps, 4000 ohms. 

Experiments are now in progress to test the applica¬ 
tion of this method to the absolute measurement of 
ionisation currents. With a resistance of 10 11 ohms 
a current of 10 -ia amp. should produce a voltage 
on the grid of 10 _1 volt, and hence an alteration of 
anode current for the type of valve used of about 
20 microamp., which could be recorded on an 



Fig. l. 


ordinary unipivot galvanometer. Still smaller ionisa¬ 
tion current should he measurable with equal accuracy 
by employing still higher resistances. Whilst respond¬ 
ing to the ionisation produced by X-rays, this method 
is unsuitable owing to the extreme sensitivity of the 
valve to high frequency disturbances. It is possible, 
however, that this difficulty may be overcome by 
careful screening. Unsteadiness due to capacity 
effects is very much minimised by operating the 
key from a distanoe. The possibilities of this method 
are now being investigated, and it is hoped to publish 
the full details in the near future. 

I am much indebted to Mr. N. G. Srinivasan, who 
made the high resistances used and assisted me in 
setting up and carrying out the experiments. 

J. A. C. Teegan. 

University College, 

Rangoon, April 21. 


A Relation between Raman Spectra and Ultra- 
Violet Absorption. 

It is well known that the Raman frequencies are 
identified with vibration frequencies of the molecule, 
and this is corroborated by the agreement already 
found between Raman lines and absorption bands in 
the infra-red. It is to be anticipated, however, that 
a polyatomic organic molecule with its several 
frequencies of vibration would give a rather com¬ 
plicated absorption spectrum, so that the dispersion 
of the spectroscope in the infra-red is often insufficient 
for then* resolution. The result is therefore a super¬ 
position of bands on a continuous background, the 
maxima of which may correspond to average values 
between two or more bonds. In fact, the agreement 
between Raman spectra and infra-red absorption is 
in many cases not quite satisfying. 

For the ultra-violet absorption spectrum of vapours 
the experimental conditions ore better. Many organic 
substances yield absorption spectra consisting of well- 
resolved bands, and with the high dispersion available 
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in this region, tliese can be measured with great 
aoouraoy. 

Following up a suggestion made by Prof. V. Henri 
that the Raman spectra give the possibility of deter¬ 
mining the vibrational frequencies of the normal state, 
a comparison was made of the ultra-violet absorption 
and Raman spectra of several compounds. 

Chlorbenzol shows this relationship very clearly and 
was therefore chosen for a more complete study. The 
absorption spectrum of chlorbenzol vapour consists 
of numerous bands and lines (about 350 measured) 
extending from 2780 A. to 2250 A, Under the 
assumption that the strongest band in the spectrum 
is due to the electronic transition from the lowest 
level m the normal state to the lowest level in the 
excited state, a general analysis of the spectrum is 
possible by means of the Raman frequencies. From 
this band, = 37052-9 cm." 1 ; in tne direction of 
longer wave-lengths there aye a number of weaker 
bands at frequencies agreeing with the Raman fre¬ 
quencies. In the same way, going out from strong 
bands farther in the ultra-violet, which correspond to 
higher vibrational states of the excited molecule, 
similar weak bands are to be found toward longer 
wave-lengths, which again show separations equal to 
the Raman frequencies. 

The frequencies measured in this way in the ultra¬ 
violet spectrum, compared with the Raman frequencies 
(in parenthesis), os measured in this laboratory are, 
in cm." 1 : 201-9 (196), 242-1 (242), 418-9 (420), 618-6 
(618), 622-9 (618), 707-9 (706), 822-7 (823), 1004-8 
(1005), 1024-6 (1025), 1087-1 (1088), 1157-2 (1162), 
1585-0 (1583), 3063-3 (3064). The analysis of the 
spectrum shows that the strongest frequencies of 
vibration in the excited state are : 318-8, 519*0, 623-9, 
929*8, and 962-6 cm." 1 . 

The level corresponding to the Raman line 618 cm," 1 
is found to be double in the ultra-violet absorption, 
and the corresponding level in the excited state is also 
double. As the separation of these doublet levels 
increases proportionally with the quantum number, 
it is possible that an isotope effect due to the chlorine 
atom is the factor responsible for the doubling. 

The complete analysis of the ultra-violet absorption 
spectrum of chlorbenzol will appear shortly elsewhere. 

A. Langseth 

(Fellow of the Rockefeller Foundation). 

Physikalisch-ohemisches Institut 
dar Universit&t, Zurich, 

June 16. 


Raman Effect in Carbon Dioxide. 

In Nature of Feb. 9, F. Rasetti has published his 
observations on the Raman effect in oarbon dioxide. 
He has found the lines at X4639, A4816 and X4289, 
X4268, exoited respectively by the mercury lines at 
A4358-343 and X4O40-60O. These modified lines are 
due to the following transitions ; 


A. 

V. 

V. 

M* 

tl. 

4358-343 

4616-000 

4046-560 

4268-000 

22943-35 
21057-73 
24705-40 1 
23423-00 J 

Diff. 1288-62 

Dill. 1281-80 

7-776 

7-799 

7-788 

4358-343 
4039 000 

22843-35 ) 
21550-35 J 

[ Diff. 1303-00 

7-177 | 

j- 7-108 

4046-560 

4289-000 

24705-40 ) 
23308-92 j 

- Diff. 1396-48 

7-169 J 


The lines thus correspond to an absorption band 
near about the region 7-8 m. having for its components 
the radiations due to 7-788 n and 7*108 m* These 
components may be due to changes in the vibtational 
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states, one to a transition from state 0 to state 1, the 
other from state 1 to state 0. Both these states 
may be expected to occur under ordinary conditions 
when the moment of inertia of the molecule is large, 
as in the case of oarbon dioxide. 

These modified lines show that the model of oarbon 
dioxide is a linear one as considered by Eucken 
(Zeits. f. Physik , 37, 714 ; 1926), who has calculated 
the frequency corresponding to the vibration along 
the direction joining the C- and 0-atoms to be of 
that of an anbarmonic oaoillator having a frequency 
corresponding to 7*86 m— this frequency being optically 
inactive in the case of absorption. In the case of 
scattering, this frequency will evidently be the one 
whioh will be the most prominent. Of the other two 
fundamentals at 4*25 m and 14*87 m, one may bo 
optically inactive in the case of scattering, and the 
intensity contribution of the other may be so feeble 
that it would require a very large exposure to show its 
presence. It may here be pointed out that the pair 
of bands at 2*7 which has been considered as a 
fundamental by Schaefer and Phillipps, has been shown 
by Eucken as due to combination frequencies, and 
one is not justified in considering it as a fundamental 
due to its weak intensity. That the carbon dioxide 
molecule has a linear model is also shown by the absence 
of a permanent dipole moment and from the ordinary 
scattering date. 

Thus the observations of Rasetti are a very clear 
>roof not only of the Raman offecst, but also of the 
inear model of carbon dioxide. It is also expected 
that in the other triatomio molecules where the 
dielectric constant data show the absence of a per¬ 
manent dipole moment due to linear structure with 
symmetrical disposition of the two atoms on each 
side of the central one, the Raman effect would be 
shown evidently with less exposure.for the optically 
inactive fundamental frequency in absorption. 

P. N * Ghosh. 

P. C. Mahanti. 

Applied Physics Laboratory, 

University College of Science, 

92 Upper Circular Road, Calcutta. 


Further Investigation on Incoherent Scattering 
in Gases. 

In letters to Nature, and in two papers published 
in the Proc . Nat. Acad. Sci . of America, 1 have re¬ 
ported some results obtained on the Raman effoot in 
gases. I want to report now about some new experi¬ 
ments, which will be more completely described in 
the Physical Review . 

I have observed, for the first time, so far as I 
know, a purely electronic transition in the scattering 
process. The' molecule NO has a normal % P state, 
the separation of the doublet being about 124 cm,* 1 ; 
the two levels arise from the two opposite orientations 
of the electronic spin relatively to * ( , that is, to the 
nuclear axis, I have found this transition in the 
Raman spectrum excited by \2536. 

I have built a new apparatus in order to work with 
gases at 10 atmospheres pressure, with ultra-violet 
excitation. In this way I have obtained beautiful 
Raman spectra of hydrogen. They show eight lines 
corresponding to purely rotational transitions, and 
also well-developed vibrational-rotational Raman 
bands, of which so far only unresolved Q-form 
branches had been recorded. I have measured now 
three lines of the Q-form branch, four of the R R-i orm 
branch, and one of the PP-form branch for the 
transition from the zero to the first vibrational level. 

From this, not only the moment of inertia and the 
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vibration frequency of the H a molecule can be calcu¬ 
lated with high accuracy, but also the coupling be¬ 
tween rotation, and vibration. 

Gaseous hydrocarbons at ten atmospheres give 
strong Raman lines in a few hours’ exposure. Sys¬ 
tematic work is being extended in this direction. 

F. Rasetti. 

California Institute of Technology, * 

Pasadena, June 1. 


Statistics in Biological Research. 

In the review of Dr. R. A. Fisher’s “Statistical 
Methods for Research Workers ” in Nature of June 8, 
the point is made that a careless reader may get the 
impression that the various methods outlined therein 
will give exact results when applied to the ordinary 
small 4 sample \ although we have, in general, no 
proof, or even expectation, that the sample is drawn 
from a ‘normal ’ population, to which alone the tables 
can be exactly applied. That this is so is clear from 
the fact that an American writer has Btated that the 
English school of statisticians claims to have produced 
tables which may be used for samples, however small, 
drawn from any conceivable population ; but of course 
Dr. Fisher would be the first to cry out against the 
foolishness of making any such claim. 

That such a misconception should arise is perhaps 
not unnatural when a mathematician is trying to 
explain what he has been doing to those who lack the 
mathematical outlook, but this would presumably 
not apply to the reviewer ; yet by his use of the word 
‘admit’ when doubtless be meant ‘stress* (“ It 
would seem wiser ... to admit the incompleteness 
of theory . . .”) he runs the risk of seeming to 
support a misstatement which Dr. Fisher may well 
resent. 

The question of the applicability of normal theory 
to non-normal material is, however, of considerable 
importance and merits attention both from tho mathe¬ 
matician and from those of us whose province it is 
to apply the results of his labours to practical work. 
Personally, I have always believed, without perhaps 
any very definite grounds for this belief, that in point 
of fact ‘ Student's * distribution will be found to be 
vory little affected by the sort of small departures 
from normality which obtain in most biological and 
experimental work, and recent work on small samples 
confirms mo in this belief. We should all of us, 
however, be grateful to Dr. Fisher if he would show 
us elsewhere on theoretical grounds what sort of 
modification of his tables we require to make when 
the samples with which we are working are drawn 
from populations whioh arc neither symmetrical nor 
mesokurtic. “ Student.’* 

The Galton Laboratory, 

University College, 

London. 


The Long Period Variations of VZ Persel. 

In Harvard College Observatory Bulletin , No. 867, 
Feb. 1, 1929, there is a note by B. P. Gerasimovifi 
on 11 UZ Persei, a Variable of Unusually Long Period”. 
The author found that the brightness of this variable 
star has two oscillations—short and long—with periods 
of about 90 and 907 days respectively. It is known 
that such oscillations are typical for p Cephei* 

In a short note {Astronomical Bulletin , Mirowe- 
denije, Nr. 22, 1928) I showed from 3785 observations 
that /* Cephei has three oscillations. The periods of 
these osculations are 90 days, 600 days and 13 years. 
The most interesting is the last oscillation, on acoount 

o2 
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of its long period and distinctly observed amplitude 
0*6 st. mag. 

It was interesting to look for this long period in the 
case of UZ Persei. Indeed, Mr, Gerasimova's light- 
ourve shows that the brightness at minima and maxima 
does not remain oonstant, but varies slowly. 

It may be seen from the accompanying table that 


Minimum I.D. 

mag. 

Maximum I.D. 

mag. 

2,417,450 

10-85 

2,416,800 

1056 

8,300 

10-90 

7,800 

10-56 

9,200 

11-00 

8,700 

10*82 

2,420,200 

10-88 

9,700 

10*67 

1,100 

10-72 

2,420,800 

10-45 

2,000 

10-75 

1,550 

10*48 



2,400 

10*52 


Range 10-72-11-00 Range 10*45-10-62 


there is a secular oscillation with a long period of 
about 5000 days or 14 years, and amplitude 0-3 inag. 

It is clear that this star is of /i Cephei type. My 
paper on m Cephei and the principle of classification 
of irregular variable stars of this type will be published 
later. W. Zessewitsch. 

University Observatory, 

Leningrad, May 18. 


Rapid Approximate Calculation. 

For all work in which an error up to 10 per cent 
in the final result is admissible, tho following rough 
logarithm-table provides a means of multiplying and 
dividing which is appreciably more rapid than direct 
calculation, and in simple eases does not require pencil 
and paper. 


Log.. 

0-1 

0-2 

0-3 

0-4 

0-5 0-6 

0-7 

0-8 0*9 

No. . 

6/4 

ir/2 

2 

5/2 

v 4 

5 

2tt 8 


With some of the figures, of course, everyone who 
has occasion to use logarithms at all is familiar j that 
the logarithms of t/ 2 and 2ir can be obtained from that 
of ir by subtracting or adding 0*3 is also in itself 
self-evident; nevertheless, it seems worth while to 
point, out explicitly how very convenient it is to bo 
absolutely familiar with the whole table. The error 
in every case is less than 1 per cent, and with a little 
practice it will be found possible also to estimate 
very quickly the second place of decimals for any 
number at all, with an error that is usually less than 
I. An error Of 4 in the second place, corresponding 
to 10 per cent in the number, should then occur 
only in the results of fairly complicated calculations. 

An error in the decimal point is much less probable 
than when working with the slide-rule ; the method 
is in fact very reliable for fixing the position of the 
decimal point in slide-rule results. Its principal 
other applications are obviously for estimating whether 
a theory or an experimental method iB roughly suit¬ 
able for a particular purpose, and for checking the 
experimental results of students in oases where a 
numerical slip is suspected. 

'R. d\E. Atkinson. 

Berlin, May 29. 


The Spectrum of the Corona. 

In view of the interest attaching to the identification 
of the unknown lines of the solar corona, I have 
examined the possibility that they might be due to 
the occurrence of * forbidden 1 transitions between 
terms in the spectra of ionised iron (Fe II), calcium 
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(Ca II), titanium (Ti II, Ti III) and argon (Ar II), as 
well as several important forbidden transitions of the 
neutral titanium atom. 

Ionised iron, calcium and titanium are all present 
at high levels in the chromosphere, and although there 
is no indication that argon is present, it was examined 
in consequence of a suggestion, now disproved by 
H. N. Russell and I. S. Bowen (Astrophyaical Journal , 
69, 196 ; 1929), that the coronal lines might arise 
from neutral argon. Wave-lengths corresponding to 
some 500 forbidden transitions nave been computed, 
but in no case have any coincidences been found 
between these and the coronal wave-lengths which 
would not be considered a pure matter of chance. 
Similar calculations seem to have been made by 1. S. 
Bowen and D. H. Menzell (Publ. Astro. Soc. Pa c„ 
40, 322 ; 1928), but details of this publication have 
not been available to me. 

* Another possibility that the coronal lines might 
arise in second type collisions involving the meta¬ 
stable 15 terms of ionised oalcium (Ca II) is under 
consideration, but has bo far also yielded negative 
results. E. M. Lindsay. 

Department of Physics, 

Queen’s University, Belfast, 

July 3. 


The Ovarian Hormones. 

The writer of an article on “ The Hormones of the 
Sexual Glands ” in Nature of June 15, p. 913, says 
that 41 the oestrous reaction of ovarieotomised animals 
following an injection of 4 cestrin * appears incomplete, 
in that copulation is only infrequently observed, and 
in the spayed bitch the hormone only produces 
symptoms of pro-oestrus, so that possibly the 
missing factor may be the hormone responsible for 
the initial development of the accessory sex organs ’\ 
The reference is probably to a paper by Dr. S. A. 
Asdell and myself published in the Proceedings of the 
Royal Society (1927), but it is to be pointed out that 
the injections described in that paper were made into 
anoostrous bitches and not into spayed ones. The 
argument above quoted, therefore, does not apply. 
1 write open to correction and without the references 
before me, but I believe I am right in saying that Dr. 
Wiesner of Edinburgh has concluded from experi¬ 
mental evidence that more than one ovarian factor 
is concerned in the production of pro-oestrum and 
oestrus. F. H. A. Marshall. 

Beresford, Yarmouth, 

Isle of Wight, 

June 21. 


The paragraph to which Dr. Marshall refers was 
based on two statements made by Farkes in his 
review of ovarian activity (Biol. Reviews , vol. 3, 
PP. 212 and 213; 1928), quoting papers by Parkes, 
Fielding and Brambell (Proc. Roy. Soc. f vol. 101 ; 
1927) and by Asdell and Marshall, the paper to which 
Dr. Marshall refers. Farkes found that of 92 induced 
oestrous periods in ovarieotomised mice kept with 
males, only 7 were accompanied by copulation; of 
these 7, 3 occurred in mice which were found to have 
regenerated ovarian tissue. I had not referred to the 
original papers when writing the article and accept 
Dr. Marshall's correction. On the other hand, the 
failure of the injections in Dr. Marshall's experiment 
to provoke the full oestrous reaction surely indicates 
that a further factor is required, unless it is assumed 
that some inhibiting factor is present in the ancsstrous 
bitch. The Writer oy the Article, 
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Mineral Metabolism: Iodine and Sulphur. 


T HE importance of the mineral salts in nutrition 
is sometimes obscured by the greater attention 
devoted to other dietary constituents, more especi¬ 
ally within reoent years to the vitamins ; but, of 
course, they are just as important for life as any 
of the other irreplaceable elements of the diet. 
The functions of the chlorides of sodium, potassium, 
and calcium in maintaining the osmotic equilibria 
between the fluids and cells of the body, without 
which the latter cannot function normally, the 
necessity of a supply of calcium and phosphorus 
for the formation of bone, and of iodine for the 
production of thyroxine, and the part played by the 
sulphur-containing amino-acid, cystine, in growth, 
all indicate the importance of studies of the mineral 
metabolism. 

The functions of iodine and sulphur in the animal 
economy offer some interesting analogies as well 
as points of contrast, and have recently been 
reviewed by Orr and Leitch, 1 and Marston and 
Brailsford Robertson, 2 respectively. Our know¬ 
ledge of the metabolism of these two elements, 
although extensive, is still incomplete at many 
poults, but critioal reviews are of value by indicat¬ 
ing both the present position of our knowledge 
and also the points at which further work may be 
at the moment most profitably Carried on. The 
present article will summarise briefly some of the 
more salient features of the positions of iodine and 
sulphur in nutrition and metabolism. 


Iodink. 


It is of interest to note that the work of the 
firBt quarter of the twentieth century has been 
largely a repetition of that carried out during the 
first half of the nineteenth, with the result that the 
earlier conclusions have been essentially confirmed, 
although the investigations were performed with 
few of the modem facilities for accurate research 
work which we now possess. 

Iodine is very widely distributed in Nature, but 
it is usually present in only minute amounts. 
Even in its richest sources, such as saltpetre 
deposits and sponges, its maximum concentration 
does not exceed 01-0-2 per cent. In other minerals 
or animal tissues the amount present may be 
reckoned in thousandths of a milligram. It has 
been found in all geological deposits examined in 
concentrations varying from 170 y to 9200 y per 
kgm. (y «10*® gm.); in soils it occurs in quantities 
varying from 600 y to 6000 y per kgm.; it tends to 
be absorbed by acid soils and is concentrated by 
the plants growing on the soil, both processes 
leading to enrichment of the soil. On the other 
hand, depletion occurs in basic soils or those rich 
in calcium and also in heavily cropped soils. 


‘Medical Research COUXlOll. BpOUoi AMFyUllS DCliDB, _ . 

* to Nutrition; a Review of Existing Information, iiy J. B. Orr 
AwU, LMtch. Pp. 108. (JLondon: KM. Stationery Office. 1929.) 

Ctonttoowwith of Australia: Council for Scientific and Industrial 
nUetto No, 80; The UtiUntton of Sulphur by Animals. 

to_W°oI Production. Bjj H, R, Uantoa and 




fertnoe i 
►bertson. 


Pp. 61. (Melbourne; H. J. Green, 1928.) 
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Water contains much less iodine than, soil ; 
fresh, 1 y per litre, and salt, 17-18 y per litre ; 
marine plants and seaweed concentrate the iodine 
from sea water and form rich sources of4he element. 
Only traces are found in salt deposits or in air. 

It thus appears that plants must provide the 
main source of iodine for animals, and it is of 
importance to know something of the factors affect¬ 
ing the iodine content of the former. The available 
iodine in the soil, which may not be the same as 
the total iodine,* is of much greater importance in 
determining the iodine content than the species 
to which the plant belongs ; but the actual part 
of the plant in which the concentration is highest 
varies with the species. Sea plants contain the 
most iodine and land plants the least, with fresh¬ 
water intermediate. The effects of supplying' 
additional iodine for plant assimilation depend on 
the dosage used, the species of plant, and the 
medium to which it is added. In general, it may 
be stated that with the amount of iodine available 
at its optimum level, growth is at its maximum, 
and the iodine concentration and nitrogen assimila¬ 
tion are increased ; the storage of useful products, 
for example, sugar in the sugar-beet, is improved, 
and there is also an increase in the aerobic respira¬ 
tion, and in the pH of the cell sap ; the activity of 
nitrifying bacteria is stimulated. Doses greater 
than the optimum are toxic, but the amount 
required to produce such an effect varies with the 
species of plant studied. 

In animals, the iodino content of the thyroid 
gland reaches 01 -0*2 per cent or more of the dry 
weight, but the concentration in the other tissues 
of the body is much less. At present the only 
known function of iodine in the animal economy 
is in the formation of thyroxine, a stimulator 
of metabolism and essential for growth and 
health. In addition to thyroxine, the thyroid 
gland also contains di-iodo-tyrosine, and it appears 
probable that these two compounds account for 
the whole of the iodine content of the gland 
(C. R. Harington and S. S. Randall: Chem . and 
Indust vol. 48, p. 296 ; 1929). The latter is 
influenced by a number of factors, but depends 
chiefly on the intake of iodine and less upon the 
ago, sex, or species. The differences between 
individuals of the same species are as wide as any 
differences between speoies, except that the glands 
of sea fish contain up to 1-6 per cent iodino (dry 
weight), whilst thoso of rats appear to have a low 
content, 0 06 per cent (dry weight) having been 
reported, but these differences are probably 
explicable by varying levels of intake. In normal 
glands the total iodine content increases with 
the age of the individual as the gland grows to 
its maximum in adult life, the iodine percentage 
remaining fairly constant; only in the very young 
foetus is the percentage lower. In some animals 
the iodine content is greatest in autumn, coincident 
with an increase in the iodine content of the pas¬ 
ture ; the percentage also varies inversely with the 
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weight of the gland, but this is only true of normal 
glands. 

The concentration of iodine in other tissues is 
low, for example, 5-15 7 per 100 c.c. of blood, 
rising in women at the beginning of menstruation, 
doubtless due to change in the physiological 
activity of the thyroid gland with the sexual cycle. 
The body tissues generally account for 40-80 per 
cent of the total iodine, according to the species, 
the remainder being in the thyroid gland. 

The effects of the administration of iodine to 
animals arc in many ways similar to those pro¬ 
duced by feeding thyroid gland itself, since the 
iodine may modify the gland’s secretion. Both 
inorganic and organic iodine occur in the blood ; 
the former is passing to the gland or results from 
the disintegration of thyroxine in the cells of the 
body. The latter is probably chiefly thyroxine 
itself, on passage to the tissues of the body, since 
its amount is decreased after thyroidectomy. It 
may be pointed out here that inorganic iodine can 
bo readily assimilated by the body, whereas in¬ 
organic sulphur cannot be utilised, only organic 
compounds of the latter being taken up and 
metabolised. 

Iodine may produce increased growth in animals 
and in children in goitrous areas, but such a result 
appears to be presumptive evidence that the intake 
was previously below the optimum. On the other 
hand, thyroid administered in excess can inhibit 
growth, acting as a toxic agent. Small doses 
of iodine or thyroid increase the retention of 
nitrogen, whilst the larger doses of the latter 
increase its output; coincident with these effects, 
thyroid administration stimulates the general 
metabolic processes of the whole body, whilst small 
doses of iodine may, under certain conditions, 
decrease these, at the same time decreasing the 
organic iodine in the blood. 

Light has been thrown on the physiology of the 
thyroid gland by studies of its diseases, A healthy 
gland stores colloid in its acini, but this only occurs 
where the iodine content is about 01 per cent of 
the dry weight, or 0*03 per cent of the fresh weight 
or more ; hence an adequate intake of iodine is 
essential for the proper functioning of the gland. 
In both simple and exophthalmic goitre the per¬ 
centage of iodine is subnormal. The variations in 
the supply of thyroxine to the tissues are reflected 
in alterations in the concentration of iodine in the 
blood. 

Data from metabolism experiments and the 
average iodine intake in non-goitre as compared 
with goitre areas indicate that the minimum daily 
amount required for equilibrium is, in the adult, 
15 y, and in the child, 50 7 ,.but to allow a liberal 
margin of safety, at least three times these quanti¬ 
ties should be consumed. Endemic goitre can be 
prevented and usually cured by supplementing 
the iodine intake, and it has been found that 
about 100 7 daily are required ; this amount can 
be conveniently obtained by using salt to which a 
8 mall dose (1 ; 200 , 000 ) of potassium iodide has 
been added. 

To sum up, animals can obtain the iodine they 
. No. 3116, Von, 124] 


[July 20, 1929 

require from such a source as an inorganic iodide, 
or iodine itself may be administered ; usually the 
requisite quantity is consumed with the animal or 
vegetable food eaten, partly in inorganic and also 
probably partly in organic form, but little is known of 
the organic iodine compounds in plants. In animals 
the iodine is taken up by the thyroid gland, for the 
formation of thyroxine, di-iodo-tyrosine presumably 
being an intermediate stage. The thyroxine has 
a profound influence upon the metabolism of all 
the cells of the body; although after its adminis¬ 
tration in even a small dose, the stimulating 
effect is prolonged, yet the continual loss of iodine 
from the body indicates that the thyroxino is 
continually destroyed, with the result that a steady 
supply of iodine is necessary to maintain a constant 
formation of the hormone. In the absence of a 
sufficient absorption of this element, the thyroid 
gland enlarges, and finally may fail to supply 
sufficient thyroxine for the needs of the body, 
producing a slowing of metabolism in the adult, 
and also, in the young, failure of growth. 

SULPHTTR. 

In contrast to iodine, animals can only utilise 
organic sulphur, inorganic forms being treated as 
waste products and excreted. Hence they are 
dependent upon plants or other animals for their 
supply of this essential element. Plants, however, 
can utilise sulphur and sulphates, and their addition 
to soils poor in sulphur increases not only the 
content of this element, but also the assimilation 
of nitrogen, indicating presumably the formation 
of sulphur-con tabling amino-acids. 

Until recently, only one organic compound con¬ 
taining sulphur was known which is assimilable by 
animals, the amino-acid cystine. Natural cystine 
is lievo-rotatory and differs in its properties from 
its optical isomer and the racemic form. The 
cystine content of proteins, both vegetable and 
animal, is usually low, varying from 0-5 to 3*0 
per cent, but it is still lower in gelatin and casein ; 
wool keratin, however, contains about 13 per cent, 
and the protein from Antiaria toxicaria upwards of 
25 per cent. Part of the sulphur in proteins can 
be split off as hydrogen sulphide by heating with 
alkali, suggesting that two forms of sulphur exist 
in the molecule, and therefore that cystine is not 
the only sulphur-containing araino-acid present. 
More recent work, however, lias demonstrated that 
sulphur in diketo-piperazine linkage is very labile 
to alkali, and’ the two forms of sulphur disolosed by 
this reagent in the molecule may simply indicate 
cystine in diketo-piperazine and in catenary link¬ 
age respectively. 

A second sulphur - containing amino-acid has 
been isolated from oaseinogen and some other pro¬ 
teins in amounts of less than one-half per oent f 
and Barger and Coyne have recently succeeded 
in synthesising it and determining its constitu¬ 
tion ; it is 7 -methyl thiol-a-amino-butyrio acid, 
CH*. S. CHo, CH a . CH(NH a ). COOH, and has been 
called ‘ methionine ’ (G. Barger and F. P. Coyne* 
Biochem . Jour., vol. 22, p. 1417 ; 1628). The 
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starting-point in the synthesis was /^-methylthiol- 
propaldehydeacetal formed from methylmercaptan 
and /2-chloropropaldehydeacetal; from it the 
aldehyde was obtained and then y-methylthiol- 
a-aminobutyronitrile, from which the amino-acid 
was easily formed. 

The sulphur-containing compounds occurring in 
the body, for which the intake of sulphur is required, 
are glutathione, taurine (in taurocholic acid in the 
bile), chondroitin or mucoitin sulphuric acid (in 
mucoproteins), and sulphur-containing lipoids: 
whilst inorganic and ethereal sulphates occur in 
the urine as oxidation products of the above, with 
thiosulphates, thiocyanates, taurine, and cystine. 
In addition, oxidised sulphur is utilised for con¬ 
jugation with various compounds foreign to the 
body tissues which might otherwise exert toxic 
effects. 

Deficiency of cystine in the diet of a young 
animal is reflected in imperfect growth : thus 18 
per cent of the protein phaseolin (from the kidney 
bean) in the diet of the young rat will not support 
normal growth unless 2 per cent of cystine is added. 
Again, adult mice will not live on diets deficient 
in cystine content : inorganic sulphates, sulphur, 
dithioglycollic and dithiopropionio acids, cysteic acid, 
and taurine cannot replace the cystine, but dipep¬ 
tides of the amino-acid are utilised. The loss of 
sulphur in the urine indicates the necessity for a 
continuous intake of this element: mucus is 
also being continually lost from the body and a 
certain amount of taurine is excreted, although 
the greater part of the bile acids is reabsorbed 
from the gut and again excreted in the bile. Our 
present knowledge suggests that the necessity 
lor a constant supply of glutathione in the cells 
of the body is the main factor controlling the 
requirement of cystine, both in maintenance and 
growth. 

Attempts have been made to trace the paths of 
cystine metabolism by adding it or other sulphur 
compounds to the diet: by feeding compounds of 
cystine in whioh radicles have been added to the 
amino or sulphhydryl groups or both together, it has 
been shown that for oxidation to occur, it is neces¬ 
sary that these two groups should be free. Again, 
from the fact that ingested taurine is excreted 
unchanged, it appears that deaminisation must pre¬ 
cede oxidation of the sulphhydryl group in normal 
metabolism. These processes probably occur 
chiefly in the liver, and the three carbon chains 
left after removal of the sulphur and nitrogen are 
either converted into protein or glucose (as in the 
phlorkkinised dog) or oxidised completely. 

The proportion of ingested cystine retained as 
such to that oxidised and excreted will depend on 
the needs of the tissues and on the form in whioh 
it is supplied. Greater retention occurs when 
cystine is given in a combined form, oven as a 
dipeptide, than when administered in the free 
state, and it is probable that Isbvo- cystine is better 
utilised than the racemic form. In fact, the toxic 
influence on the kidneys of small quantities, of 
oystine is probably due to the fact that the dextro 
or racemic form has been given, since larger 

No. 3110, Vol. 124] 


amounts in natural combination in protein are 
without this effect. 

The blood contains sulphur compounds on their 
way to and from the tissues : in man, about half 
the sulphur is present as sulphate, inorganic or 
ethereal, the other half being 1 neutral ’ sulphur 
and consisting of glutathione (0-1 per cent) and 
ergothionine, the betaineof thiolhistidine (0-01-0*025 
per cent). The physiological function of the latter 
compound is not known. 

Taurocholic acid occurs in much higher con¬ 
centration in the bile of carnivora than in that of 
herbivora, but during protein starvation the amount 
is reduced and glycooholie acid takes its place. In 
the dog, cystine will not increase the amount of 
taurocholic acid without the simultaneous adminis¬ 
tration of cholalic acid, but in the rabbit cystine 
alone is the limiting factor, its administration 
resulting in abnormally high concentrations of 
taurocholic acid in the bile. Free taurine is not 
further metabolised by the tissues, but in herbivores 
its administration by mouth results in an incroase 
in the sulphate excretion, since it is decomposed 
by the bacteria in the largo intestine. 

Much work has been carried out on the detoxicat¬ 
ing effect of oxidised sulphur compounds. The 
ethereal sulphate of the urine is chiefly potassium 
indoxyl sulphate and represents the end point of 
bacterial decomposition of tryptophane in the in¬ 
testine : the tissues destroy the amino-acid by a 
different path, since it is completely burnt to its 
fully oxidised end products. Similarly, adminis¬ 
tered phenol is excreted in combination with 
sulphuric acid, but aromatic amino-acids are com¬ 
pletely oxidised, so that phenol cannot be in their 
path of degradation. Certain benzene derivatives 
are excreted as morcapturic acids iri the dog, for 
example, bromo- or ehloro-benzene, but such syn¬ 
thesis probably does not occur in the pig or in man. 
Phenol and ortho-, meta- and parachlorphenol do 
not give rise to mercapturic acid formation (see 
T. S. Hele and co-workers : Biochem. Jour., vol. 
20, pp. 508 and 006 ; 1026 : vol. 21, pp. 606, 611, 
and 628 ; 1027). When mercapturic acid formation 
does occur, an abundant supply of cystine is re¬ 
quired : this is obtained by feeding the dog on a 
high protein diet or injecting cystine, hut on a low 
protein diet its formation is much decreased. 

Apart from the necessity for a supply of cystine 
for growth and maintenance, this amino-acid may 
have an economic importance and become the 
limiting factor in the suitability of a pasture for 
the raising of sheep for wool production, since the 
protein of wool contains upwards of 13 per cent 
cystine, whilst the food proteins probably contain 
only 1-2 per cent. Finally, iodine may also be¬ 
come the limiting factor under certain conditions, 
since there is evidence that thyroid feeding will 
improve hair growth even in under-nourished 
animals and at the expense of a further loss of 
body weight, indicating that a plentiful supply of 
thyroxine is necessary for, hair growth as well as 
body growth, and that a deficient intake of iodine 
may decrease the production of wool even if the 
cystine intake is adequate. 
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Polyploids and Polyploidy. 1 

By C. D. Darlington. 


ANOTHER means of variation, closed to the 
ordinary diploid, is open to the polyploid. This 
is variation by loss. Gametes of a diploid which are 
not equipped with the full chromosome complement 
are not as a rule functional, but in a tetraploid, 
where every part of the hereditary material is re¬ 
presented twice in the gametes, loss of a chromo¬ 
some or part of a chromosome does not necessarily 
lead to non-viability and is a possible source of a 
new chromosome balance, a new genetic type. 
This kind of change is probably responsible for a 
great deal of the variation in that highly variable 
species Tradescantia virginiana . 

It is not surprising, therefore, that many poly¬ 
ploid species, both in breeding behaviour and in 
chromosome behaviour, resemble this second type, 
the type of Primula kewensis. The hexaploid 
Primus domestica, having three times the chromo¬ 
some number of its diploid relatives, itself usually 
behaves likp a diploid, but when it is crossed with 
one of these diploid relatives the hybrid behaves 
like a tetraploid of the Datura type. Pairing takes 



Fig. 6.—Mdtaptuwe of the eewmd dlvUloo in a pollen mother-cell of a 
tetraplola cherry. As a result of the formation of quadrivalent® 
at the first division, two unequal bodies of chromosomes (13 and 
10) have separated. 

place not merely between corresponding chromo¬ 
somes of the diploid and hexaploid, but also 
between corresponding chromosomes, derived each 
from the hexaploid, but not normally pairing. 'In 
spite of the regularity of chromosome behaviour, 
this analytic method of investigation is unsatis¬ 
factory from the genetical point of view, for the 
sets of chromosomes of the original diploid parents 
have probably ceased to be competent by them¬ 
selves. The processes of variation found in 
diploids have continued in the polyploid without 
the same physiological restrictions. The result of 
splitting up the complement' of a polyploid species 
is therefore sterility. 

Hexaploid wheat or oats, when self-fertilised, 
breeds true in the main, but from time to time 
seedlings appear having the characters of related 
speoies, which have evidently remained submerged 
so long as the hybrid has behaved like an ordinary 
diploid. This segregation has been shown to follow 
the exceptional pairing of homologous hut non- 

Contlmied from j>. 64. 
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identical chromosomes, presumably of specifically 
distinct origin. We must therefore distinguish be¬ 
tween the primary segregation that results from the 
normal pairing in a polyploid, and the secondary 
segregation of the characters of its ultimate diploid 
parents, which results from the exceptional pairing 
of their unlike chromosomes. The behaviour in 
these cases is an exact parallel of that in the 
experimentally produced Primula kewensis. 

When two hybrid tetraploid species such as 
Triticum polonicum and T, durum are crossed, 
. complicated results are naturally to be expected 
from the combination of these two types of segre¬ 
gation. As in the Prunus hybrid, not two species 
but four are really concerned, and a priori we can 
have no reason for predicting one kind of pairing 
and segregation rather than another. Breeding 
results show that, in respect of certain chromosomes 
at least, there is regular pairing of the chromosomes 
derived from the ultimate diploid parents of each 
species, with the consequent segregation of their 
characters, and the suppression of the characters 
of the immediate tetraploid parents, which are 
never recovered in subsequent generations. 

A hybrid in Rubus shows another complexity in 
segregation. Three seedlings were raised from a 
cross between the diploid R . rusticanus inermis and 
the tetraploid R. thyrsiger . Two of these were 
indistinguishable and, as might have been expected, 
closely resembled the tetraploid parent; they were 
triploid. The third, although obviously a hybrid, 
resembled the diploid parent more closely in seven 
well-marked characters which chiefly distinguished 
the two parental species. This seedling was tetra¬ 
ploid, and evidently the result of the union of a 
normal reduced male with a diploid female gamete. 
Thus where the female parent had made a double 
contribution of hereditary material, its genetical 
influence was increased. 

This tetraploid seedling was fertile ; the triploids 
were, as usual, sterile. In its breeding it showed 
two types of segregation : first a random segrega¬ 
tion with the recovery of approximately 1 in 36 of 
the quadruplex recessive ; secondly, the oomplete 
suppression of the characters of one parent. These 
results would be expected if the several chromo¬ 
some types of the two species had varied inde¬ 
pendently, so that in one type there was indifferent 
affinity, in another a rigidly determined system of 
pairing. The behaviour of this cross, in both the 
first and second generation, affords a neat example 
of the application of the chromosome theory to the 
theory of interspecific hybridisation. 

It may be worth while pointing out that, insofar 
as there are species in Rubus, this fertile seedling 
is a new species. Similarly, in so far as there are 
species in Primula, P, kewensis is a new species, and, 
in so far as there are species or genera in the Cruel* 
feres, the Raphanus-Bras&ica tetraploid is a new 
species or a now genus. Polyploidy is therefore 
evidently a means of species-formation, Its 
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importance in evolution is more doubtful. Poly¬ 
ploids in their origin pass through a process that is 
virtually irreversible, and the advantages of their 
peculiar properties are therefore to a great extent 
meretricious. But if polyploids are not themselves 
of evolutionary importance the occurrence of poly¬ 
ploidy is probably a symptom of evolutionary 
processes, such as hybridisation, that are of great 
importance. Moreover, polyploids afford a field for 
the study of the hereditary material under con¬ 
ditions whioh apply critical tests of its properties. 
These must now be considered. 

Since not merely the fertility of a polyploid but 
also the genetical behaviour in every other way 
depends on the pairing of its chromosomes, the 
conditions of this pairing are well worth our study. 
These conditions are evidently not simple, for 
chromosomes may regularly pair in certain circum¬ 
stances (as in the diploid Primula kewensis ), but 
rarely pair when identical mates are available. 
This problem we may shelve by saying that pairing 
depends on * relative affinity . But we may also 
get, as in triploid Hyacinthus and tetraploid 
Datura , the failure of association of chromosomes 
known to be identical or nearly so. 

This problem, evidently related to the other, is 
not so easily dismissed. To understand it we must 
examine the processes leading up to £ rnefcaphase 1 
of the reduction division at which pairing is chiefly 
studied. At an early (prophase) stage in Hyacin¬ 
thus , three or four threads, according to the 
number of corresponding chromosomes of a 
particular type, are seen to pair ; that is to say, 
each part of each thread takes as partner a corre¬ 
sponding part of one of the other threads, and, 
furthermore, in doing so it acts independently of 
sections higher up and lower down the thread (see 
Fig. 6). We find, with three threads, one of the 
three is always unpaired, but it is a different one 
of the three that is unpaired at different points. 
With four threads interchanges of partner occur 
amongst them. Thus pairing depends not on any 
general affinity of the chromosomes for one another, 
but on the capacity of the individual parts of the 
chromosomes to pair. This seems equally clear from 
the results of genetical analysis of the forms of 
Drosophila , in whioh parts of chromosomes have been 
reversed. The basis of the affinity of chromosomes 
seems then to be similar arrangement of their 
parts. A dissimilar arrangement giving a lower 
affinity need not necessarily be correlated with 
genetic differentiation, but it nearly always will be, 
as it will indicate different descent. 

Let us now see why these chromosomes, whioh 
probably always pair at prophase, fail to associate 
at metaphase. In the triploid hyacinths the failure 
to form a trivalent falls almost exclusively on 
chromosomes of a short type, and similarly with 
quadrivalent* in the tetraploid. If the pairs formed 
by this type of chromosome are compared with 
those of the longer types, it is seen that they are 
relatively simple. Both kinds consist of four 
* chromatids’ or halves of longitudinally split 
chromosomes associated in pairs, but in the longer 
chromosomes these chromatids change partners, 
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forming what are called * ohiasm&ta,’ two, three, 
four, or five times. In the short chromosomes, on 
the other hand, there is rarely more than one 
chiasma. 

The chiasmata are formed at random both as 
regards number and position, and with an average 
frequency proportional to the length of the chromo¬ 
some. Only by the failure of a proportion of 
chromosomes to form any chiasmata at all can this 



( 6 ) 


Flo. 6.—Conjugation of chromosomes in a triploid tulip, (a) Chromo 
eomca lying parallel in threes before association. (6) Chromo¬ 
somes associated In pairs with exchange of partners. 

normal frequency be maintained in the short type, 
for one of the three chromosomes must be associated 
with the other two and have two chiasmata. 

The expected proportion of failure agrees approxi¬ 
mately with the proportion (about one-fifth) of 
unpaired short chromosomes found. It therefore 
seems probable that pairing fails merely because 
no chiasma is established. This implies that the 
relationships of the chromatids at reduction are 
the same as at ordinary mitosis ; they are attracted 
in pairs. The association of the chromosomes is 
then the result of a failure of the pairs of chromo¬ 
somes that conjugated at prophase to separate, in 
respect of their constituent chromatids, as they 
came together. 

If this is generally true, then short chromosomes 
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newly arisen by fragmentation should fail to pair 
regularly, and this is so wherever it has been 
studied, as in Secede , Zea, and Tradescaniia. Such 
variation in pairing is analogous to that found in 
hybrids and polyploids, for in all these types the 
length of the chromosome pairing at prophase is 
reduced as oompared with that in the non-hybrid 
diploid. It may be reduced so that in a proportion 
of cases chiasm a-formation, and therefore pairing, 
fails altogether. From the opposite point of view 
we may say that the mechanism of reduction is 
fitted to give a regular segregation of chromosomes 
of the normal t} r pe8 in a non-hybrid diploid. 

It would be possible for dissimilar chromosomes 
to pair along a sufficient length to establish a single 
chiasma, in the absence of competition, but with 
competition in a polyploid, clearly a chiasma will 
be most likely to be formed between the pair which 
is capable of association through the greater length. 
Differential affinity can therefore be regarded as a 
measure of linear identity. In this way the be¬ 
haviour of the chromosomes, derived from different 


species, which rarely pair in tetraploid Primula 
kewens%8 or hexaploid Prunus domestica, yet always 
pair in the diploid Primuia or the tetraploid 
Prunus hybrid, is intelligible in more or less 
physical terms. 

We have emphasised what may be called the 
mechanical conditions which determine the origin 
and variation of polyploids. This is because the 
physiological conditions are already widely recog¬ 
nised, and are not specific to polyploids, but in the 
study of polyploids the two types of restriction on 
the origin of new forms are equally evident, and 
it is impossible to show that one is more im¬ 
portant than the other. Each has a final offect, 
and nowhere yet has any clear relation been shown 
between them. 

This sketch of certain features of their behaviour 
should show that the investigation of polyploids 
is of importance, not merely in determining their 
own peculiar properties of inheritance and varia¬ 
tion, but also in making out principles of behaviour 
that are equally important in the diploid organism. 


Giant Aeroplanes 

rriHE giant aeroplane has always influenced the 
L mind of the engineer as well as of the layman 
in a manner altogether out of any proportion to its 
practicability. Like all other structures, animal or 
mechanical, it is subject to the inexorable law of 
Nature known to engineers as the ‘law of the 
cube For an established design of aeroplane 
with materials of unchanged quality, the law of the 
oube is not seriously disputed. If the proportion 
of useful load is plotted against surface and engine 
power, a well-defined family of closed isobars is 
obtained shrinking to a conjugate point of maximum 
useful load. For a braced biplane of wood with a 
factor of safety of 4 to 5, five tons total was a 
reasonable limit in pro-War days. An accumula¬ 
tion of detail improvements has put up this figure 
to seven or eight tons total weight, the disposable 
weight, including fuel, being about two-fifths of the 
total weight, and the paying load for five or six 
hours’ flight being roughly one-fifth. 

If instead of considering the useful load by itself 
it is considered as a fraction of the total weight, a 
very different conclusion is reached. The smaller 
the aeroplane the greater is the proportion of 
useful load until the indispensable weights—pilot, 
instruments, etc.—become a serious proportion of 
the total weight. A competent judge with wide 
experience has given the opinion that the best size 
from the point of view of useful ton-miles is less 
than two tons total weight. 

The weak point in the argument is that the 
estimation of structural weight and aerodynamical 
quality is necessarily based on the best current 
practice, and though it is unlikely that all the com¬ 
peting designers in the world have missed any 
serious point in the theory or practice of structural 
design, still the possibility remains and is the 
standby ot those who advocate the possibility and 
indeed the superiority of giant aeroplanes. 

The history of these efforts is not encouraging. 
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and their Design. 

It is not necessary to refer to the positive disasters 
which marked the first flight of most of the early 
giants. Taking only recent designs, although a 
number of ten to fifteen ton aeroplanes and flying 
boats have flown and landed without accident, and 
have proved at least controllable in the air, yet 
there has not been put forward the slightest evi¬ 
dence that the performance as measured by useful 
ton-miles has increased, and much twidence that 
the relative performance, useful ton-miles per ton 
of total weight, has fallen off badly, in the very way 
predicted by the law of the cube. 

The latest effort to break away from the natural 
limitation of size is that of the well-known German 
designer, Dornier. In a recent paper to the 
Royal Aeronautical Society, he announced the 
construction of a giant flying boat with twelve 
engines, distributed along the span, in pairs, with a 
total power of about 5000 kw. and a total flying 
weight of about 50 tons. It is now announced that 
this real giant among flying machines has success¬ 
fully arisen from and alighted on the surface of 
Lake Constance. 

The distribution of weights along the wing is an 
old device for reducing the stresses on the wings in 
steady flight. As in all other cases of design where 
a compromise has to be made between conflicting 
requirements, this is offset by a corresponding dis¬ 
advantage that the stresses in a landing, especially 
in an unequal landing, are increased. The wing 
structure is thus exposed to reversed stresses of 
a severe and indeterminate kind. Other serious 
disadvantages follow. 

The device has failed in previous attempts. It 
is advisable to wait for authenticated test evidence 
before accepting the truly revolutionaiy forecasts 
made by the designer, of which the most astonish¬ 
ing is the increase of useful ton-miles with size 
without limit, not merely absolutely but in pro¬ 
portion to total weight. 
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Obituary. 


Mr. M. R. Oldfield Thomas, F.R.S, 

M ichael Rogers oldfield thomas, 

who died in tragio circumstances on June 16 
last at the age of seventy-one years, was from boy¬ 
hood devoted to the study of natural history. In 
1876, at the age of eighteen, he was appointed to 
a clerical post in the British Museum. During the 
two succeeding years he devoted his leisure to 
biological studies under Huxley at the RoyaJ College 
of Science and soon proved himself to be an alert 
observer with most capable hands. His beautiful 
dissections, and the ease and speed with which he 
made them, soon won the admiration of his teachers; 
and their reports persuaded Dr. Gunther, the Keeper 
of Zoology, to arrange for the transfer of Thomas 
from the clerical to the scientific staff of the Museum. 
Thomas used to tell an amusing story of that 
transfer. For some months he was aware that it 
was going to take place ; and rumour told him 
that n© would work in future at echinoderms. 
Accordingly he took up the study of echinoderms 
with enthusiasm. At last the great day dawned. 
Dr. Gunther sent for him and said : i£ Thomas, you 
will do the mammals.” Poor Thomas murmured 
something about echinoderms, but the autocrat 
thundered : “ You mil do the mammals.” Visions 
of countless sheep and cattle rushed into the lad’s 
mind and, as Thomas put it, he hated those animals 
from a systematic point of view for ever more. 

Gunther never made a wiser decision as it turned 
out. He was himself greatly interested in the 
Mammalia, and he thought that the keen, sharp- 
sighted boy would be just the person to help him 
to continue the solid contributions he was making 
to systematic literature on Mammalia. But the 
skirts of a great keeper’s cloak were not ample 
enough to conceal for long the enthusiastic and 
ambitious Thomas. Gunther had intended to write 
the Museum Catalogue of Marsupialia and Mono- 
tremata himself ; but Thomas made so many dis¬ 
coveries and worked with such energy and pains¬ 
taking thoroughness that Gunther willingly relin¬ 
quished the task to him. In 1888 the Catalogue 
was published, and it remains to this day the solid 
foundation of all modem systematic work on the 
group. 

Two events which profoundly influenced Thomas’s 
subsequent career happened in or about 1890. Be¬ 
fore that time mammal collections consisted chiefly 
of spirit specimens and of specimens stuffed with 
their skulls inside. The Biological Survey of the 
United States Department of Agriculture had just 
been established under the leadership of Dr. C. 
Hart Merriom, and the first reports under the serial 
title “ North American Faunawere just beginning 
to appear. Attracted by these, Thomas found that 
Merriam was working with long series of carefully 
prepared dried skins, each skin accompanied by its 
own cleaned skull. Correspondence followed and 
Thomas decided to give the new methods a trial. 
In the course of the next few years he perfected 
them. Leaving North America in the competent 
hands ot the Americans, Thomas resolved that the 
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British Museum should attempt a survey of the 
mammals of the rest of the world—a big task for 
one institution with limited means and for one 
rather frail man to undertake. 

After his marriage to Mary Kane, daughter of 
Sir Andrew Clark, in 1890, Thomas was in pos¬ 
session of considerable means. His wife, interested 
in natural history herself and devoted to all that 
concerned her husband, readily agreed to the use 
of as much as could be spared from their joint 
purse for the purpose of financing collectors of 
mammals in various parts of the world. They went, 
too, on collecting trips together into various parts 
of western Europe and to South America. Quickly 
Thomas gathered round him a band of volunteer 
workers in the Museum ; and by hard work and 
perseverance he gained the ears and the purses of 
many wealthy people who were glad to benefit the 
national collections and advance the cause of 
science. 

Gifted with an extremely practical mind, Thomas 
was able to cut out all unessentials ; in each 
problem that came to him for solution he saw at 
once the point and the shortest way to it. He 
worked with amazing rapidity, jumping from one 
matter to another without hesitation or confusion 
of ideas, and he never forgot anything of importance. 
A continuous stream of papers flowed from his pen 
in the Annate and Magazine of Natural History 
from 1880 down to the present year, with many 
contributions to the Proceedings of the Zoological 
Society and the Journal of the Bombay Natural 
History Society. Meeting that keen naturalist the 
late R. C. Wrougkton in 1909, they developed to¬ 
gether the well-known Mammal Survey of India, 
by which huge collections of Indian mammals have 
been brought together and worked out, resulting 
in a vastly extended knowledge of this part of the 
zoology of India and the adjacent countries. 

In all, Thomas described more than 2000 species 
and defined more than 200 genera of mammals. 
His papers are models of terse description with 
nothing superfluous anywhere. Indeed, over and 
over again he might have said a little more with 
advantage ; but there was always another job wait¬ 
ing to be done and he had said enough for the 
present purpose. Always busy and somewhat diffi¬ 
cult to approach, people who knew him only by his 
scientific writings regarded Thomas merely as a 
narrow systematic and a “ mere museum natural¬ 
ist No greater error was ever made ; he was at 
heart a field naturalist, and on his various journeys 
made important collections of flies and myriopods 
in addition to his mammals. But with a big task 
before him, ho deliberately restrained his natural 
inclinations, saw clearly what he had to do, and 
lived just long enough to do it. His work has built 
the unrivalled national collection of mammals and 
the vast literature relating to it. 

In order to accomplish his life’s work, Thomas 
refused to entertain any thought of official promo¬ 
tion. Elected an F.R.S. in 1901, he served on the 
oouncil of the Royal Society, and for many years 
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on the council of the Zoological Society of London. 
After his official retirement from the Museum in 
1923, he continued his old work as though nothing 
had happened. The death of his wife in May 1928 
was a severe blow from which he never recovered. 

M. A. C. H. 


Prof. Henri Andoyer. 

By the death on June 12 of Marie Henri Andoyer 
at the age of sixty-six years, French science has 
lost a distinguished member of that characteristic 
school of mathematical astronomers of whioh suoh 
men as Tisserand and Radau were eminent ex¬ 
amples and Henri Poincar4 the most brilliant 
ornament. In Andoyer a rare combination of 
qualities was united. To his knowledge and ability 
as a mathematician and his acquaintance with the 
technical side of practical astronomy he joined a 
skill and a passion for numerical calculation whioh 
recalls the kindred taste of J. C. Adams in England. 
He was at the same time a gifted teacher, with 
an enthusiasm and critical sense which made his 
exposition equally attractive in the shape of lectures 
or in published form. 

Andoyer was bom at Paris on Oct. 1, 1862, and 
entered the iScole Norm&le Sup6rieure in 1881, 
devoting himself to the study of pure mathematics. 
The years 1885-92 were spent at Toulouse, where 
Andoyer was attached to the Observatory but 
more actively engaged as professor in the faculty of 
science. As astronomer, however, he took part 
in organising the work of the Astrographic Chart, 
and attended the early conferences on the scheme 
at Paris. In 1892, before this work had advanced 
beyond the preliminary stages at Toulouse, 
Andoyer was recalled to Paris to deliver a course 
of lectures on mathematical astronomy and celestial 
mechanics and to share in the teaching of mathe¬ 
matics in the Faculty of Science. To this period 
belongs his “ Lemons sur la th^orie des formes et 
la geometric analytique eup6rieure ”, together with 
a number of more elementary text-books and 
some original papers, all devoted to pure mathe¬ 
matics. It was thus comparatively late in life 
that his devotion to mathematical astronomy 
asserted itself as an absorbing study, and even 
after 1903, when he was appointed professor of 
astronomy at the Sorbonne, nis interests were not 
always confined in any narrow sense to the subject 
of his chair. The germ to be seen so early as 1887 
in a paper on intermediary orbits, inspired by the 
work of Gyld&n, was a little slow in bearing fruit. 

In 1910, Andoyer succeeded Bouquet de la Grye 
as a member of the Bureau des Longitudes, and on 
the death of Radau in the closing days of 1911 
followed him as editor of the Connatssanee des 
Temps . The annual ephemeris has appeared under 
his direction from the year 1914 onwards, and has 
fully maintained the high reputation earned for it 
under his predecessors. 

Two works of permanent value embody the 
substance of Andoyer’s teaching. One, “ Coure 
d’astronomie ”, comprises a first volume on 
theoretical astronomy, which reached its third 
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‘edition in 1923, and a second on practical astronomy, 
of whioh the seoond edition, in collaboration with 
A. Lambert, appeared in 1924. The other, “ Cours 
de m6oanique o61este ”, in which stress is laid on 
the computational side of this intricate subject, 
was published in two volumes (1923 and 1926). 

The theory of the moon’s motion, after the work of 
Delaunay and Radau on one hand, and of Hill and 
E. W. Brown on the other, presents a field offering 
little scope for easy or striking achievements of 
a novel kind. But it was to this difficult and in 
appearance fully explored problem that Andoyer 
turned repeatedly with complete knowledge of 
what had been done by others. It is the subject 
of his last considerable work, “ Sur la th^orie 
analytique du mouvement de la lune ”, the cul¬ 
mination of a series of critical studies in a branch 
of astronomy for which he was exceptionally 
qualified by natural gifts. 

Andoyer’e passion for numerical calculation 
found scope in the recomputation of fundamental 
logarithmic and trigonometrical tables. Executed 
single-handed and with remarkable rapidity, equal 
evidence of unfailing industry and quite extra¬ 
ordinary skill, these tables were published between 
1911 and 1918. It is likely that they will not be 
superseded by any later work of the same kind, at 
any rate performed in the same fashion. 

Andoyer was elected an associate of the Royal 
Astronomical Society in 1914 and became a member 
of the Paris Academy of Sciences in 1919. He was 
Officier of the Legion of Honour. Of a modest and 
simple disposition, he will be mourned by a circle 
of colleagues, and his death removes from the ranks 
of astronomy a gifted and indefatigable worker not 
easily replaced. H. C. P. 


We regret to announoe the following deaths : 

Mr. W. S. Andrews, at one time associated with 
Edison in electrical developments and distinguished 
for his work on fluorescence and phosphorescence and 
selenium cells, on July 1, aged eighty-one years. 

Dr. Charles F, Brush, of Cleveland, Ohio, the 
inventor of the electric arc light known by his name, 
on June 15, aged eighty years. 

Prof. Wilhelm Ellenberger, formerly rector and 
director of the physiological and histologioal institute 
and of the physiological chemistry researoh station 
of the Veterinary Highsohool, Dresden. 

Lieut.-Colonel George Henderson, formerly of the 
Indian Medical Service and for a time Director of the 
Royal Botanical Gardens and professor of botany in 
the University of Calcutta, on June 24, aged ninety- 
two years. 

Major 0. V. Hodgson, hydrographic and geodetic 
engineer and assistant chief of the division of geodesy, 
U.S. Coast and Geodetic Survey, who had taken part 
in many surveying expeditions to the waters of 
Alaska and the Philippine Islands, and was known 
chiefly for his work on geodetic astronomy, on May 
19, aged forty-nine years. 

Mr. G. R. Kaye, formerly of the Indian Education 
Department, author of some well-known works on 
Indian astronomy. 

M. L6on Lindet, member of the Section of Rural 
Economy of the Paris Academy of Scionoes, known 
for his work on the physiology of plant and animal 
foodstuffs, on June 16, aged seventy-two years. 
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News and Views. 


Wb have referred from time to time in these 
columns to the importance of scientific research in the 
development of the British Empire overseas and to 
the work in this connexion of Mr. L. S. Amery 
and Mr. W. Onimby-Gore, Secretary and Under¬ 
secretary of State for the Colonies respectively in 
the recent Conservative Government. That there is 
to be continuity of effort and to some extent of 
policy by the present Government appears probable 
from the speech made by Mr. J. H. Thomas in the 
House of Commons on July 12 last, in moving a 
resolution, which was agreed to, “ authorising the 
Treasury, on the recommendation of a Committee to 
be appointed by the Secretary of State, to make 
advances, either by way of grant or by way of loan, 
to the Governments of certain Colonies, territories 
under his Majesty’s protection, and mandated terri¬ 
tories, for the purpose of aiding and developing 
agriculture and industry in the Colonies or territories 
and thereby promoting commerce with or industry 
in the United Kingdom ”, The resolution authorises 
the annual payment of not more than one million 
pounds, and Mr. Thomas has in mind a small but 
active committee to allocate the giants. An un¬ 
expended residue in any year will not be available 
in the succeeding year. Mr. Thomas thinks that 
speeding up colonial development will provide much 
useful work in Great Britain ; indeed, the scheme is 
part of his plan for dealing with unemployment 
generally. 

In the discussion of Mr. Thomas’s resolution, Mr* 
Amery specifically raised the question of scientific 
research, health campaigns, etc., and obtained an 
assurance from Mr. Thomas that nothing which could 
bo called ‘development* would be excluded, Mr. 
Ormsby-Gore also referred to this question, and stated 
that research undertaken under this resolution should 
bo in relation to purely local problems or those 
affecting a group of colonies only and, as such, outside 
the purview of the Empire Marketing Board. Mr. 
Thomas stated that the risk of overlapping the work 
of the Empire Marketing Board has been foreseen, 
but he does not anticipate difficulty from this cause. 
Much was said during the debate about industrial 
development and little about scientific research, which 
is its necessary antecedent. Mr. Thomas has promised 
a small committee of “ knowledge and experience **. 
Obviously, the successful working of the scheme will 
depend almost entirely on the composition of this 
committee ; we trust, therefore, that some members 
at least will have “ knowledge and experience ” of 
the prime necessity of scientific research in the 
development of tropical countries. 

A lecture with demonstrations was given by 
Sir J. C. Bo^> on July 0 at the India Office, the Right 
Hon. Wedgwood Benn, Secretary of State for India, 
being in the chair. Sir J. C, Bose thinks that the 
meohaniam of life can best be studied in the more 
fundamental and earlier form presented in plants. 
This can only be realised by exceeding the range df 
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perception of our organs of sensation by means, for 
example, of his ‘ contraction recorder * which r it was 
stated, produces a magnification of fifty million times. 
Great as this is, it may be mentioned that, even before 
the advent of the thermionic valve, the opmbination 
of optical and electrical methods had exceeded this 
magnification and that optical methods of-recording 
exhibit superiority over mechanical means from the 
point of view of freedom from inertia, time-lag, and 
speed as well as magnification. An experiment was 
performed which included the chairman and the 
stem of a lupin plant in series with the secondary of 
a small induction coil; the interrupted primary 
current was gradually increased and the plant stem 
was found to bend before the human subject objected 
to the strength of the electrical stimulus. This does 
not necessarily show, however, that the plant was 
more sensitive than the human being ; whereas the 
plant early exhibited locally unequal degrees of 
mechanical contraction as a result of electrolytic 
changes at the site of passage of an electric current, 
the human being experienced a sensation which, in 
the usually accepted terminology, involves a change 
in consciousness. A valve voltmeter or a thermo- 
vacuo junction included in the same circuit would 
have proved more 4 sensitive * than either plant or 
animal. 

It is perhaps well to make it quite clear that the 
term sensitivity has quite a different connotation in 
physiology from that which it has in physics ; it 
would thus appear that the so-callod sensitivity of 
plants, for example, to light, gravity, and electrical, 
mechanical, and chemical stimuli, is of the purely 
physical type and must obviously remain so as long 
as we regard consciousness as the discriminating 
attribute between animal and plant. Other ex¬ 
periments of Sir J. C. Bose have led him to assign to 
plants nervous and cardio-vascular systems. One 
such experiment was demonstrated ; the stem of a 
drooping lupin leaf was placed in a tube of water 
and camphor was added to the latter. The erection 
of the leaf in a jerky manner (responding just like a 
crinkled balloon to steady inflation) was presumed as 
evidence of the existence of a pulsatile organ in the 
plant causing the ascent of sap. A consideration of 
the purely physical action of camphor, for example, 
on surface tension would merit attention in this 
connexion. Seeing 8ir J. C. Bose’s demonstrations, it 
is impossible to question the occurrence of the pheno¬ 
mena he describes ; but animal physiologists will not 
readily accept his interpretations. Sir J. C. Bose 
also showed pictures of the Bose Research Institute 
at Calcutta. It is to the co-operation of workers 
trained in this and similar institutes with the intellect 
of Britain that Sir J. C. Bose looks for the solution 
of the common difficulties of the two nations. 

The Devonport Pathological Laboratories of the 
Seamen’s Hospital, Greenwich, together with a new 
Nurses’ Home, were opened by their Royal Highnesses 
the Duke and Duchess of York on July 16. The 
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laboratory building is constructed of sand-faced red 
brick and stone from designs by 8ir Edwin Cooper, 
the cost being defrayed out of a fund collected by 
Lord Devonport. The laboratories on two floors are 
placed around a central entrance hall and staircase. 
The lower floor accommodates two staff laboratories, 
a large preparation room fitted with boilers, hot-air 
and steam sterilisers, autoclave and serum inspissator, 
and the office, and at either end a large room is allo¬ 
cated as museum and library respectively. An animal 
house and a workshop am located in a short southern 
wing, and mortuary (with cold storage), post-mortem 
room, and class-room for operative surgery in a cor re¬ 
sponding northern wing. The upper floor accommo¬ 
dates two staff laboratories with rooms for assistants, 
a biochemical laboratory with balance and dark rooms 
attached, and several smaller rooms for research 
workers. The flooring throughout is of wood block, 
except in the entrance hall; the working benches are 
of teak, and are supplied with water, gas, and electric 
current (light and power), and internal and Post 
Office telephones are installed in each laboratory. The 
equipment of centrifuges, incubators, microscopes, 
microtomes, and glass apparatus is very complete. 
Heating is by hot-water radiators supplied from the 
boiler-house near by, in which is also a gas incinerator 
for destruction of waste and infective materials. 

It is reported in the Time* of July 15 that a charter 
for the constitution of trustees to ad minis tor the 
National Kadi uni Fund and to provide for the duties 
of the National Radium Commission, has been granted 
by the Privy Council. The charter makes provision 
for the election of trustees of the radium and for an 
executive body to bo known as the National Radium 
Commission. The trustees will hold all the moneys 
and buy therewith and hold radium for use by this 
Commission. The duties of the Commission will be 
to deal with the distribution and use of all radium 
held by the trustees, having regard to the advance¬ 
ment of knowledge and economy of use ; and to 
approve plans for the use of radium for medical treat¬ 
ment and research. It is thus seen that the duties of 
the Commission are wide ones and the granting of 
this charter marks a very important phase in the 
development of radiology in Great Britain. 

Undkr the auspices of the Beaux Arte of France, 
and with the concession granted by the French Repub¬ 
lic to dig at Combe-Capelle in a remarkable Mousticrian 
site, Dordogne District, the Canadian School of 
Prehistory has just opened its season for 1929, head¬ 
quarters being at the classic site of Les Eyzies de 
Tayac. The season of 1928 proved bo fruitful in 
results that the School was enabled to install in 
several museums of the universities of Canada col¬ 
lections illustrating the activities and industries of 
early man from the Ipswichian (pro-Chellean) to the 
Robenhausian Period. Of the problems remaining to 
be solved in the Moustiorian Period, the Canadian 
8chool was fortunate enough to obtain evidence in 
four distinct zones below the “ Vieux Moustierien” of 
the classic section of Le Mo us tier, which add new in¬ 
formation to the facts already known with respect to 
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Moustiorian man (Neanderthal). After careful in¬ 
spection of all the collections made by the Canadian 
School in France by the Administrator of the Beaux 
Arts in the Dordogne District (M. Peyrony), the 
Laboratory of Geology and Palaeontology at Ottawa* 
the School's headquarters in Canada, was further re¬ 
plenished with about 8000 specimens for distribution. 

The School in 1928 visited many of the sites of the 
Dordogne, Charente, and Pyrenees sections of France, 
under the guidance of M. Peyrony, Count Begouen, Dr. 
Henri Martin, Abb6 Breuil, and others. By special 
invitation to visit and explore the Neolithic site of 
Ryckholt (Ste. Gertrude) in the highlands of Holland, 
the Canadian School was able to add an excellent series 
of specimens to its collections for Canadian uni¬ 
versities. A movement is now on foot in Canada to in¬ 
corporate by Act of Parliament the Canadian School of 
Prehistory, with the object of backing up the work 
that lias been done and is being done by the School in 
France. The movement is led by Dr. E. R. Cameron, 
K.C., of the Supreme Court, and a number of leading 
archaeologists and ethnologists of the Dominion. One 
of its chief objects will be the investigation of pre¬ 
historic sites in the northern districts of Canada where 
the Eskimos and the reindeer, with the musk-oxen, 
great stag, and hi so ns, are found to-day, all well- 
known types of life which once lived in south-western 
France in Magdaleriian times. The Canadian School 
welcomes visitors to the site at Combe-Capelle where 
the excavations are going on, and especially those 
from tlie British Isles and other parts of the Empire 
interested in prehistory. 

Theuk is a demand for radio telephone sets by 
owners who can pilot their own aeroplanes. The sets 
used by commercial aircraft arc much too heavy for 
light aeroplanes. The transmitter must- have a range 
of at least fifty miles when communicating with the 
ordinary aerodrome ground station and a hundred 
miles when communicating with a large station like 
the one at Croydon. The Marconi Co. has now de¬ 
signed a set to meet these requirements. It combines 
a telephone transmitter and receiver in a compact 
wooden box the dimensions of which are only 18 in. 
by 9 in. by 7 in. Its weight, including that of the 
wind-driven generator, accumulator, aerial and con¬ 
necting leads, is only 60 lb. The set has been designed 
for the transmission of telephony only. Pilots have 
quite enough to do in flying their machines and 
watching their instruments without the added labour 
of interpreting telegraph signals in the Morse code. 
The Het may be installed for operation by the passenger 
or it may be fitted in any convenient part of the aero¬ 
plane and operated by the pilot through a 1 remote 
control \ In the latter case there is only a one-handle 
manipulation. Seeing that private air cruising on 
business and pleasure is rapidly becoming popular, 
we welcome this device. Advice regarding the state 
of the weather and the conditions at the various 
aerodromes will now be available to light aeroplane 
tourists. In addition, they will now have a valuable 
means of position finding when flying over parts of the 
Continent and other places where there are aerodrome 
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ground stations fitted with direction finders. We hope 
that the international regulations enforcing adequate 
radio facilities on commercial aircraft will now be 
enforced on privately owned aeroplanes. 

In August next the Discovery will set out once 
again on a voyage of exploration and scientific dis¬ 
covery to the Antarctic continent. Tho enterprise, 
which is under the leadership of Sir Douglas Maw son, 
is being sponsored by the British, Australian, and 
New Zealand Governments, and considerable assist¬ 
ance in money and kind has been givon by private 
individuals and firms, both in England and Australia. 
Mr. MacRobertson, a wealthy manufacturer in Mel¬ 
bourne, has contributed £10,000 to the funds of 
the Expedition, and several other private subscribers 
are assisting, blit no general appeal to the public is 
being made for funds. The Discovery is now being 
overhauled at tho West India Docks, and is being 
fitted with all the essential scientific gear that the 
forthcoming expedition makes neoeasary. Capt. J. K. 
Davis, who has been lent by the Government of the 
Commonwealth of Australia, has been appointed 
master, and will also act as second in command of the 
expedition. He was associated with Sir Douglas 
Mawson in a similar capacity on the pre-War Austral¬ 
asian Antarctic Expedition and has special and 
extensive experience in t he Antarctic coastal and pack- 
ice waters. The scientific personnel and crew will 
number about forty. The vessel will carry an aero¬ 
plane with floats for rising from and alighting on the 
sea (where open water makes this possible), and 
alternatively will use a ski undercarriage for use on 
ice or snow. The aeroplane will be tiHed for scouting, 
for photographing the coast-line, and for general 
purposes as a 1 long arm * of the expedition. The 
ship will be equipped with powerful doep trawling 
gear and with echo-sounding apparatus. Both long¬ 
wave and short-wave wireless equipment will be 
carried. The expedition will carry out hydrographic 
survey work, and will study meteorological con¬ 
ditions with the view of discovering any relationship 
between those conditions and the climate and weather 
of Australia. It will also carry out investigations of 
the fauna, notably whales and seals, of the region 
explored. 

Dr. William Humk-Rothery has been elected to 
the research fellowship in metallurgy of the Armourers 
and Brasiers’ Company in succession to Dr. Constance 
P. Tipper. 

The Autujnn Lecture of the Institute of Metals 
will be delivered during the forthcoming Diisaeldorf 
meeting on Sept. 5 by Mr. A. G. C. Gwyer, who will 
%peak in German on aluminium and its alloys. 

The following appointments have recently been 
made to the Imperial Bureau of Soil Science ; Scientific 
assistant, Mr. A. J* Lloyd Lawrence; assistant for 
translations. Miss H. Sherbatoff. 

Mr. H. T. Tizard, permanent secretary of the 
Department of Scientific and Industrial Research, 
has been appointed rector of the Imperial College of 
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Science and Technology as from the beginning of 
September in succession to Sir Thomas Holland. 

We learn from Miss C. J. Vivian, 4 Dolcoath Road, 
Camborne, Cornwall, that a vigorous tremor was ex¬ 
perienced at about 7 p.m. on July 7 in various parts of 
Camborne. In a church at Penponds, near Camborne, 
the vibration was so intense that the rafters creaked 
audibly. Old tin-mine workings undermine a part of 
the town, but a subsidence of the soil due to this 
could scarcely cover the district affected. 

The following have been elected officers for the 
session 1929-30 of the British Institute of Radiology 
incorporated with the Rontgen Society— President : 
Mr. C. Thurston Holland; Past Presidents: Sir 
Humphry Rollcston and Dr. G. W. C. Kaye ; Vice- 
presidents : Sir William Bragg, Mr. L. A. Rowden, and 
Major C. E. S. Phillips; Honorary Treasurer; Mr. 
D. B. McGrigor; Honorary Secretaries; Dr. Stanley 
Melville and Dr. G. Shearer; Honorary Editors: 
Dr. G. W. C. Kaye and Mr. R. J. Reynolds. 

The annual report and accounts for 1928 of the 
Ross Institute and Hospital for Tropical Diseases, 
Putney Heath, S.W.15, has been issued. The Insti¬ 
tute was founded primarily to carry out research 
work in tho prevention and treatment of tropical 
diseases, and is supported entirely by voluntary con¬ 
tributions. An account is given of the visit of Sir 
Malcolm Watson and Major Stevens to India and 
Ceylon for the purpose of advisory and propaganda 
work on malaria, and of the research work carried out 
in the Institute. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A head 
of tho Engineering Department of the Leicester College 
of Technology—Tho Registrar, College of Technology, 
Leicester (July 22). An assistant county agricultural 
organiser under the Hampshire Agricultural Educa¬ 
tion Committee—The Agricultural Organiser, 82 High 
Street, Winchester (July 24). A head of the Mechanical 
Engineering Department of Robert Gordon’s College, 
Aberdeen—The Secretary and Registrar, Robert Gor¬ 
don’s College, Aberdeen (July 29), An assistant 
lecturer in physics in the University of Leeds—The 
Registrar, The University, Leeds (July 29). A lec¬ 
turer in pharmacy in the Department of Chemistry 
of the Witwatersrand Technical Institute—Messrs. 
Chalmers and Guthrie, Ltd., 9 Idol Lane, E.C.3 
(July 31). An assistant lecturer in the Department- 
of Chemistry of the University of Birmingham—The 
Secretary, The University of Birmingham (July 31). 
A superintendent of the Burma Civil Veterinary De¬ 
partment—Secretary to the High Commissioner for 
India (General Department), 42 Grosvenor Gardens, 
S.W.l (Aug. 4). A lecturer in physiology in the 
University of Birmingham—The Secretary, The Uni¬ 
versity, Birmingham (Aug. 5). A demonstrator in 
civil and mechanical engineering in the Department 
of Engineering of the University of Leeds—The 
Registrar, The University/ Leeds (Aug. 5). Two 
timber assistants for the Utilization Forest Circle, 
Commercial Concern, Burma—Tho Secretary to the 
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High Commissioner for India, General Department, 
42 Grofivenor Gardens, S.W.l (Aug. 10), A lecturer 
in mineralogy and petrology in the University of 
Reading — The Vice-Chancellor, The University, 
Reading (Aog. 14). An assistant plant pathologist 
under the Department of Agriculture and Forests of the 
Sudan Government— r Ae Controller, Sudan Govern¬ 
ment London Office, Wellington House, Buckingham 
Gate, S.W. 1 (Aug. 15). An assistant superintendent in 
the Archaeological Survey Department of the Govern¬ 
ment of India—The Secretary to the High Commis¬ 
sioner for India, 42 Grosvcnor Gardens, S.W.l (Aug. 
17). A professor of geology and mineralogy in Rhodes 
University College, Grahamstown — The Secretary, 
Office of the High Commissioner for the Union of South 
Africa, South Africa House, Trafalgar Square, W.C.2 
(Aug. 31). A research assistant in the Colour Chem¬ 
istry and Dyeing Deportment of the University of Leeds 
—The Registrar, The University, Leeds (Sept. 2). A 
professor of clinical pathology in the Egyptian Uni¬ 
versity, Cairo The Dean, Faculty of Medicine, 
Egyptian University, Cairo (Sept. 15). An assistant- 
ship in natural history—The Secretary, University 
College, Galway (Sept. 21). An assistant director of 
the Technological Library of the Indian Central Cotton 


Committee, Bombay—The Secretary to the High Com¬ 
missioner for India, General Deportment, 42 Grosvenor 
Gardens, S.W.l (Sept.. 20). Part-time lecturers 
in market research and sales management at the 
Polytechnic, Regent Street—The Director of Educa¬ 
tion, The Polytechnic, Regent Street, W. 1. A head 
of the pathological division of the Rubber Research 
Institute of Malaya—The Secretary, London Advisory 
Committee, Rubber Research Institute of Malaya, 
2-4 Idol Lane, Eostcheap, E.C.3. A lecturer in mathe¬ 
matics at the Gordon College, Khartoum—The Con¬ 
troller, Sudan Government London Office, Wellington 
House, Buckingham Gate, S.W.l. A full-time chief 
instructor of the Printing Department of the North- 
Western Polytechnic, Prince of Wales Road, Kentish 
Town—The Secretary, North-Western Polytechnic, 
Prince of Wales Road, N.W.5. An assistant master 
to teach mathematics in the Junior Technical School 
for Boys of the Woolwich Polytechnic—The Principal, 
Woolwich Polytechnic, S.E.IS, A teacher of tele- 
plumy in evening classes at theW T oolwich Polytechnic 
—The Principal, Woolwich Polytechnic, S.E. 18, A 
chief officer for the Imperial Agricultural Bureau for 
Plant Genetics : Herbage Plants - -Prof, R. G. Staple- 
don, Agricultural Buildings, Aberystwyth. 


Our Astronomical Column. 


July and August Meteors. Mr. W. F. Donning 
writes : “ The season for meteoric abundance has 

now opened and a large number of showers are visible, 
including the early phase of the great Persoid display. 
The latter appears to be visible during the whole of 
July anil August with a maximum on Aug. 11 or 12. 
Probably the morning of the latter is the period when 
most meteors will be visible. The present year seems 
likely to be favourable for the occurrence of rqany 
meteors, for an abundant maximum of 250 per hour 
for one observer was counted in 1921 on the early 
morning of Aug. 12. The earth will occupy very 
nearly the same position in its orbit on the morning 
of Aug. 12 next, and the shower may be repeated if 
the density of the part of the stream encountered is 
about equal to that-through which the earth passed 
eight years ago. This may be doubted, however, though 
there are slight evidences of an eight-year period in 
the character of the display and observations may 
prove specially interesting. The Capricornids (July 
19-Aug. 6) with radiant at 304° - 11°, and the Aquarids 
(July 24-31) radiant 338" - 11°, usually form two of 
the principal displays of the July-AuguBt period ; hut 
there are some hundreds of others exhibiting various 
degrees of strength, though the majority are very 
attenuated and are only to be recognised by long and 
accurate observation.” 

Ancient Greek Astronomy. —M. E. M. Antoniadi 
contributes an article to & Astronomic for May in 
which ho points out that several of the philosophers 
of ancient Greece anticipated-the conception oi uni¬ 
versal gravitation. Anaxagoras, Plato, Aristotle, and 
others perceived that massive bodies exercised a force 
directed towards their centres. Aristotle ascribed the 
tides to the action of the sun. Anaxagoras and 
Empedocles recognised that the centrifugal tendency 
of a revolving body, such as the moon, enabled it to 
circulate round a central orb without falling into it. 
While these conceptions were quite sound, it does not 
appear that they were tested numerically with the 
same rigour as was done by more modern philosophers. 
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Newton deduced from Kepler’s laws that the sun 
exerts an attractive force on the planets varying as 
the inverse square of the distance. He did not 
announce his law of universal gravitation, however, 
xmtil ho had demonstrated that the fall of the moon 
towards the earth in a second was to the fall of a 
body at the earth's surface in the ratio of inverse 
squares of the distance from the earth’s centre. 
He also demonstrated that, a sphere attracts external 
bodies as though concentrated at its centre. Hence 
while wo recognise the merits of the ancient philo¬ 
sophers, we cannot put them on the same level as 
Newton. 

Measures of the Brightness of Earth-shine.—Prof. 
H. N. Russell in the Scientific American for July gives an 
account of the measures of the intensity of earth-shine 
on the moon made by M. Danjon at Strasbourg. He 
used an ingenious photometer of his own design in 
which the light of the sunlit lunar crescent was ad¬ 
mit ted to one section of the objective, weakened by 
reflection from plane unsilvered glass surfaces, and 
then compared with the earth-shine admitted into 
another section of the objective. He found that when 
the moon is 30° from the sun the earth-shine is 
of the intensity of an equal portion of the sunlit 
crescent ; at 90° from the sun the ratio is less than 
roiem ; at 120° from the sun it is I* cannot be 

followed further than this. The experiments also 
showed that the earth-shine was bluer than the re¬ 
flected sunlight; they indicated that the earth is a 
less rough reflector than the moon, which is reasonable 
since much of the earth’s light would be that reflected 
from vapours in its atmosphere. The resulting albedo 
of the earth is about 29, perfect whiteness being repre¬ 
sented by 100. The figure is lower than previous 
estimates, which have been, in the neighbourhood of 
50. It is concluded that the full earth would give 
the moon njJoo of the light of the sun, or more than 
40 times as much as the full moon gives us. Allowing 
for the difference of areas, the albedo of the moon is 
} of that of the earth, or about 10. 



July 20, 1929] 


NATURE 


107 


Research Items. 


The Spirit Cult in Hayti. - The spirit cult of Hayti, 
more popularly known as ‘ voodoo \ is the subject of 
a communication by Dr. Elsie Clews Parsons in the 
Journal de la SocittA des Am&ricnnistes de Paris , 
N.S. t. 20. The spirit cult has hitherto been unde* 
scribed, owing to the attention given to one of its 
reputed features, namely, ritual cannibalism, the folk¬ 
lore of which is widespread among foreigners. If 
human sacrifices occur or have occurred, it is in con¬ 
nexion with the * taureau criminalthe criminal bull, 
one of the loi or spirits, of which there are a large 
number, both Catholic and African. The cult makes 
no distinction between patron saint and West Coast 
fetish, and may be described as the theory and practice 
of possession by spirits. Every loi has his or her 
traits, an appetite for this or that offering ; some like 
tixfla (rum), others lean to a taste in dress or colour, a 
particular day of the week, a particular way of taking 
possession, and so forth. For example, Lot GM6 talks 
through his nose when ho takes possession of anyone; 
he eats only cassaba, pepjier and herring; he is a master 
of the cemetery. Loi Exili likes handkerchiefs and 
nice clothes ; they must be red ; in her food perfume 
must be put, anu her favours are for men only, and 
nothing for girls ; she is identified with a Catholic 
saint who carros a dagger in the hand. People who 
get Loi Coidkve (snake spirit) walk on their bellies. 
The snake is small in the day-time but at night it 
becomes ho big as to weigh down the branches of trees. 
It visits houses, and people do not kill it. The loi may 
bo cherished by anyone and may take possession of 
anyone, or it may have been inherited within the 
family so far back as the old people who were born in 
Cuinea. Maintaining the shrine of the loi or making 
proper food offerings are important- ways of lidding 
their favour. The ceremonial cult of the spirit is 
observed in Manat lot and danst loi , spirit feasts and 
spirit dances, in which some, or at times all, partici¬ 
pants are possessed. Secrecy attaches to them to a 
greater or less degree according to the disposition of 
the local constabulary. 

Way-finding of Birds. The factors concerned in the 
migration of birds appear to he manifold and not 
easily disentangled, but it is generally held that the 
impulse to migration is associated with the develop¬ 
ment of the sex organs. One of the most extraordinary 
facts of annual bird movements, conclusively proved 
by the method of ringing, is the return of spring 
migrants to the locality and oven to the exact, place 
in which they were born, and the question arises 
whether this orientation is connected in any way with 
the development of the sex glands. A problem, allied 
but not identical, has been tested by U. J. van Oordt 
and C. J. A. 0. Bol (Biolog. Centralbl Bd. 49, 1929, 
p. 173). Carrier-pigeons possess an exceptionally 
strong ‘ bump of locality \ and if this power is associ¬ 
ated with the sex glands, the influence of castration 
should be apparent. The result was negative : the 
only conclusion to be drawn from the experiments 
w*as that the sex hormones had no influenee whatever 
on the way-finding of carrier-pigeons. This result has, 
of course, no bearing upon the origin, the significance, 
or the purpose of bird orientation, but it must- be 
regarded as a caution against premature acceptance of 
the suggestion that sex-hormones play a part in the 
direction impulse of wild migratory birds. 

Aquatic Caterpillars. — H. S. Pruthi (Records Indian 
-Mu*,, vol. 30, pt. 3, 1928) describes the aquatic larva 
and pupa of Autocodes peribocalis. He observed the* 
oaterpiilars in the Nerbudda river in November- 
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December 1927 wherever the water was shallow and 
the current rapid. They spin their HiIkv shelters, 
irregular in outline, in the crevices of rough stones. 
The shelter, which lodges only one caterpillar, is 
loosely attached t-o the substraUim, leaving^munerous 
openings by which water can erder or leave it, so that 
there is a free circulation of water round the cater¬ 
pillar. The caterpillar (Joes not appear normally to 
leave its shelter, and there seems to be no reason why 
it should, for there is always around it, within the 
shelter, an ample supply of fresh water laden with 
food materials - the larva probably feeds on minute 
pieces of alga. Its mouth-parts are like -those of 
terrestrial caterpillars. Although the caterpillar is 
aquatic it cannot swim ; if its shelter is. torn away 
the caterpillar creeps towards the under sides of stones. 
The caterpillar is provided with eleven pairs of well- 
devaloped gills borne by the second and third thoracic 
and the nine abdominal segments, but it can live for 
four days after being taken out of the water. Spiracles 
are present, hut their openings appear to be closed and 
the lumen of tho tracheae connecting them to the 
lateral tracheal trunks is more or less obliterated. 
When the larva is full grown, it makes under its 
shelter a tough and complex dome-shaped cocoon in 
which tho pupal stage is passed. The central cavity 
of the cocoon communicates with tho exterior by a 
very narrow crescent-shaped slit towards which the 
head of the pupa points. The moth emerges through 
this opening. 

Brooks's Law. Robert (hirnoy (Internal. Per. d. ges. 
Hydrobiol ., Rd. 21, 1928) has examined a number of 
growth stages of Co pc pod a with tho view of testing 
the validity of * Brooks’s Law ' propounded by Fowler 
(1909) as follows “during early growth, each stage 
increases at each moult by a fixed percentage of its 
length which is approximately constant for the species 
and sex”. Both Fowler, working on marine Ostra- 
eoda, and Sowell, on the Copepoda of the Bay of 
Bengal, found that in some cases there were t wo adult 
forms in each sox distinguished by size, and in one 
case the two forms of tho adult male differed also in 
some structural features so much that they would 
have been admitted as distinct species if they had 
been taken separately. The author lias investigated 
fresh-water plankton, in which as a rule only one 
species of Calanoid occurs, as being more favourable 
material than marine plankton containing a number 
of species. He gives details of growth factors in half 
a dozen species, and his general conclusion is that. 
‘Brooks’s Law* as stated byFowlor cannot he upheld 
but that the subject is worthy of more attention. 
Within rather wide limits there probably is a specific 
growth factor, but there is much individual variation, 
and the factor changes from moult to moult in most 
cases. The presence at the same time of large and 
small forms of the adult, according to the view of 
Fowler and Sewell an example of dimorphism within 
a single race, is capable of other explanations. The 
author finds it difficult to escape any other explana¬ 
tion than that there is a moult in a small proportion 
of the adults. 

Control of the Codling Moth. — We learn from a 
recent Daily Science News Bulletin issued by Science 
Service, Washington, D.C., that an experiment is 
under way to attempt the control of tho codling 
moth in the walnut groves of California by biological 
means. Advantage is being taken of the fecundity 
of a minute chalcid egg-parasite by adopting mass¬ 
rearing and liberation of the latter. The parasite 
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(Trichogramma minutum) is known to attack a great 
variety of insect oggs, and those of the grain moth 
have proved well suited for the experiment. It is 
stated that, in a building with a floor space of only 
26 ft. x 36 ft., it is now possible to rear one million 
Trichograrmna per day, the wholo technique being a 
matter of skilful standardised routine. Packages con¬ 
taining 100,000 parasitised eggs of the grain moth 
occupy a very small space, and are easily sent by 
mail to growers troubled with codling moth. The 
parasites which emerge from these eggs are liberated 
in the walnut groves, and Hoon commence seeking 
out codling moth eggs, which are at hand in abundance. 
It is hopid that by materially raising the Tricho - 
gramma population in given districts, wholesale de¬ 
struction of codling moth eggs will result, with a 
consequent reduction of the injuries wrought by this 
insect. 

Light Periodicity and Plant Growth.—A further 
study of the importance of light duration as a factor 
in plant growth has been made by G. Reddington 
(Trane. Hoy. Soc. Edin 56, 247-272; 1929), using 
throughout specified conditions of electric lighting. 
A large number of species of plants were examined 
and all, except beech seedlings, grew initially best in 
continuous light but finally best in 16 or 8 hours of 
light per day. Tho results aro explained on the 
supposition that carbohydrate supply is primarily the 
limiting factor in growth, but that, where continuous 
light is used, water strain may, in the later stages, 
limit food and water supply to the growing points. 
Detailed observations are given in support of this 
argument. 

Movements of Liquids and Gases in Trees.—The 
problem of the ascent of water in trees is being re¬ 
examined by D. T. MaoDougall, J. B. Overton, and 
G. M. Smith, and they have recently reported (Carnegie 
Imtit. Wash., No. 397 ; 1929) data as to the move¬ 
ments of water and gases in various trees. They 
find great differences in the paths of movement of 
dye solutions injected or allowed to enter into woody 
stems. In some species these only move along the 
summer wood, in some only along the spring wood, 
and in others along the late autumn and early spring 
wood. In Monterey pine, however, the dye travels 
along the whole of each annual ring of wood. The 
evidence suggests that the non-conducting vessels are 
full of gas. Examination of the internal gas pressures 
shows them to be subject to considerable seasonal 
variations. Applying suction to the gas in tho tree 
increases tho tensions on adjacent water-filled mano¬ 
meters, but if gas pressures (of 4 atmospheres) are 
applied, they are registered by air manometers 2 m.- 
3 m. higher up the tree but not by water-filled 
manometers. It is therefore concluded that varying 
internal gas pressures have little effect on the cohesive 
water system. 

Miocene MolluBca of Virginia and North Carolina.— 
Mr. W. C. Mansfield in a short paper ( Proc . U.S. Nat . 
Mus vol. 74, art. 14) briefly outlines the different 
divisions of tho Chesapeake group <?f the Miocene 
epoch in Virginia, and describes and illustrates on 
wonderfully clear plates, seven new species and five 
new sub-speoies of mollusca therefrom. We are 
promised further and more complete discussion of the 
whole in a forthcoming number of the George Wash¬ 
ington University BuUctin. 

Height of Mount Everest.—A note on this subject 
appears in the General Report of the Survey of India 
for 1927-28. The value of 29,002 ft. was computed in 
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1852 from observations taken in 1849-50. The last 
figure is retained, not on account of its probable 
accuracy, but in order to avoid the suggestion of an 
estimate in round figures. In 1907, Sir Sidney 
Burrard calculated the height to be 29,141 ft, Dr. 
de Graaff Him ter, applying improved refraction cor¬ 
rections to results from different observation stations, 
gets a height of 29,149 ft., which has a probable error 
of less than 5 ft. and a possible error of less than 
16 ft. This, however, is more than the true geoidal 
height. When the correction is applied. Mount 
Everest has a probable height of 29,075 ft., with a 
possible correction of 25 ft. either way. It is im¬ 
possible at present to give the height of Mount Everest 
with greater accuracy. 

The Upper Atmosphere.—In tho issue of the Physi - 
kalische Zeitschrift for Mar. 1, Prof. H. Benndorf, 
of the University of Graz, gives an account of the 
methods which have been used recently to obtain 
a more precise knowledge of the properties of the 
upper atmosphere. Altitudes of 20 km. to 30 km. 
have been attained by pilot balloons with registering 
instruments, but for greater altitudes the study of the 
propagation of sound waves through the atmosphere 
has given the most trustworthy data. Prof. Benndorf 
considers our present knowledge justifies the follow¬ 
ing statements. Traces of atmospheric gases can be 
detected at altitudes of 1000 kilometres, and at such 
altitudes motions of these gases must be rapidly 
damped down owing to their high kinomatical vis¬ 
cosity. In the northern hemisphere there is a drift of 
the layers between 30 kin. and 80 km. altitude to 
the east and above that to the west. In the 4 tropo¬ 
sphere * up to 12 kilometres convection currents keep 
the atmosphere well mixed and the temperature 
decreases with altitude until 220° absolute is reached. 
In the ‘ stratosphere ’ above, convection is less 
marked and the temperature remains constant at 
220° up to 30 kilometres. Between 40 km. and 60 
km. a layer at about 300° absolute — a tropical 
temperature—-exists. For greater heights no state¬ 
ment can be made, nor is the composition there 
known, but there is no doubt that the gases there are 
ionised, that the negative ions are electrons, and that 
at altitudes of 80 km. to 100 km. there exists at 
least one conducting layer with free electrons number¬ 
ing 10® per c.c. 

An Optical Law for Electrons.—The existence of still 
another analogy between electrons and waves has been 
indicated by E. Rupp in a recent issue (May 17) of 
Die Naturwissenschaften. When slow electrons im¬ 
pinge on a very thin sheet of metal, those which are 
not retarded are transmitted selectively, silver, for 
example, being very approximately two and a half 
times as opaque to electrons with an energy equivalent 
to 11 volts as it is to 16-volt electrons or 8-volt 
electrons. It is now found that the same selectivity 
is exhibited in reflection of electrons without loss of 
energy, silver again reflecting electrons particularly 
well when their energy iB close to 11 electron-volte, 
and it would thus appear that the optical law con¬ 
necting absorption ana reflection is valid for electron 
waves. No relation has yet been traced between the 
wave-lengths of the electrons and the atomic con¬ 
stants of the metal foils, but it is suggested that 
absorption and reflection of the slow electrons are 
occasioned by the outer dispersion electrons of the 
metallic atoms. 

Melting-point of Palladium.—A determination of 
the melting-point of palladium by Hoffman and 
Meissner in 1919 resulted in a value of 1556° C. f 
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which is 3° above the previously accepted tempera¬ 
ture, and it is therefore interesting to note that a re- 
determination is described by Fairchild, Hoover, and 
Peters in the May issue of the Journal of Research, pub¬ 
lished by the U.S. Bureau of Standards, The method 
employed consisted in measuring the relative bright¬ 
ness of block bodies at the melting-points of gold and 
allodium, and calculating the upper temperature 
y means of Wien’s law, which is equivalent to 
Planck’s low for light and gives the spectral distribution 
of radiation from ft black body. The melting-point 
of gold was taken as 1063°. The result obtained 
wftH 1563 *6 ± 0'5° C., and when all possible sources 
of error are considered, the melting - point of pure 
palladium is probably 1653 ± 2°. 

Dielectric Constant of Desiccated Oxygen.—The 

change in the chemical activity of oxygen produced 
by prolonged drying is accompanied by an increase 
in the dielectric strength of the gas. Thus a greater 
potential is required to cause an electric spark to 
pass through the dry gas than tlirough ordinary 
oxygen. An investigation to determine whether this 
change In properties involves a modification of the 
structure of the oxygen molecule with a consequent 
change in the specific inductive capacity, is described 
by Riley in the Journal of Ike Chemical Society for 
May. The method used was to compare the capacities 
of two similar condensers of the same dimensions, one 
containing carefully dried oxygen and phosphorus 
pentoiido, and the other oxygen passed over oalcium 
chloride. By means of a thermionic valve apparatus 
the condensers were found to have the same capacity, 
and no change could be detected after ten months’ 
exposure of the gas to phosphorus pentnxide. Hence, 
the chemical activity promoted by the presence of 
small traces of water does not appear to be connected 
with any change in molecular structure. 

Magnetic Storms and Radio Signals.—A recent Daily 
Science News Bulletin , issued by Science Service, 
Washington, D.C., reports that at a meeting of the 
American Geophysical Union on April 23, Miss I. J. 
Wymore announced that the Radio Laboratory De¬ 
partment of the Bureau of Standards has discovered 
an interesting relation connecting magnetic storms and 
radio signals. When the radio signals from European 
stations aro weaker than usual and the signals from 
nearer stations in America are louder, then magnetic 
storms may be expected. After a magnetic storm 
much stronger signals are received from distant 
stations. The conclusions were deduced from the 
records obtained by experiments made with the long 
waves used for high power trans-ooeanic transmission. 
Several days before the maximum of the terrestrial 
magnetic disturbance the signals were weak when 
received at Washington, The trans-ooeanic signals, 
however, received at Washington from Tuckerton, 
New Brunswick, N.J., and Rocky Point, L.I., were 
decidedly stronger at periods varying from two to 
four days before the magnetic disturbance. 

Composition of Gum Arabic.—There are a number 
of substances, such as pectins, plant gums, hemicellu- 
loses and mucilages, which appear to be formed by 
the influence of enzymes upon cellulose and may be 
termed acid polysaccharides. Comparatively little is 
known concerning the structure of these substances, 
and an account of an investigation of the composition 
of gum arabio in the May issue of the Journal of the 
American Chemical Society is therefore of considerable 
interest. The plant gums are usually the calcium, 
magnesium, and potassium salts of very complex 
organic acids, ana arabic acid, obtained from gum 
arable by hydrolysis, appears to be an aldobionic acid 
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of formula (C 12 0 M H 12 ) B . Among the products of 
further hydrolysis, rhamnose, d-galactose, /-arabinose, 
and d-glucuronic acid have been identified. 

Synthesis of Chaulmoogric Acid from HydnocArpic 
Acid.—Chaulmoogric and hydnooarpic acids are con¬ 
stituents of chaulmoogra oil, and are of great import¬ 
ance on account of their extensive use in leprosy 
therapy. Some years ago Power concluded that chaul¬ 
moogric acid is a homologue of hydnooarpic acid, and 
this has recently been confirmed by Stanley and Adams. 
They have synthesised chaulmoogric acid from hydno- 
carpic acid by successive conversion of the latter into 
the ethyl ester, the alcohol, bromide, and through 
hydnocarpylmalonie acid to hydnocarpylaootic acid. 
Tne latter showed no depression of the meltfaig-point 
(68°) when mixed with pure natural chaulmoogric acid 
and had a rotation of + 61 *9°. The amides prepared 
from tho synthetic and natural products also had 
identical melting-points. This work is described in 
tho Journal of the American Chemical Society for May, 
which also contains a paper by Hinegardner and 
Johnson on the preparation of chaulmoogrylresorcinol 
and some of its derivatives. The bactericidal pro- 
erties of these compounds are being examined in the 
ope that they may be free from certain objectionable 
effects produced by prolonged use of chaulmoogric 
acids. 

Long Period Forecasting.—A reprint has been re¬ 
ceived of a paper by E. T. Quayle on “ Long Range 
Rainfall Forecasting from Tropical (Darwin) Air Pres¬ 
sures ”, which appeared originally last year in the 
Proceedings of the Royal Society of Victoria. The 
economic importance of this subject for a country 
with a rainfall so capricious as that of Australia is 
evident, and the results obtained are such as to 
suggest that the accuracy of forecasts of the early 
spring rainfall of Northern Victoria, based purely on 
Darwin pressure for the two winter months of June 
and July, renders these of genuine value. The relation - 
ship is a negative one, low tropical pressure being 
followed more than eight times out of ton by rainfall 
above the average, and it seems highly significant 
that the connexion is actually closer than that be¬ 
tween synchronous pressure and rainfall for two- 
month periods. The relationship diminishes quickly 
when earlier or later periods are considered ; thus 
between Darwin pressure for June and July and the 
rainfall of ten representative stations in Northern 
Victoria in August and September, the correlation 
coefficient is -0*79 ±0-04, while between May and 
June pressure and July and August rainfall the co¬ 
efficient is only - 0*65 ± 0-06. For July-August pres¬ 
sure and September-October rainfall the coefficient is 
even smaller, namely - 0*62 ± 0*07. This detracts less 
from the value of the results than would be the case 
were the spring rainfall not of such particular im¬ 
portance in cereal production, and for the growth of 
the pasture, The relationship, it rnay be noted, is of 
the simple linear kind which justifies the use of the 
ordinary regression equation in the calculation of 
rainfalls for individual seasons, and offers some pros¬ 
pect of good results in tho anticipation of the dreaded 
droughts. Presumably the clue to this relationship 
is to bo found in the southward migration of the 
tropical low-pressure belt with the approach of the 
Australian summer, and it seems to imply a greater 
continuity in any abnormal feature of this belt than 
might have been expected. This aspect of the matter, 
interesting as it is from the theoretical side and from 
the possibility it holds out of unravelling the physical 
processes at work in tho production of abnormal 
seasons, the author unfortunately does not follow up. 
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Annual Meeting; of the Royal Society of Canada. 


HpHIS meeting was hold in Ottawa on May 20-22, 
in the Chateau Lauricr. The president, Mgr. 
Camille Roy, Rector of Laval University, Quebec, 
addressed the Society on “ Provincialisrne intellectuel 
au Canada Prof. J. C. Chamberlain, of Columbia 
University, gave, by invitation, the popular evening 
lecture on “ The United States (Government and 
International Relations At the annual luncheon 
of the Society, brief addresses were given by Sir Robert 
Borden, the Hon. Wm. Phillips, United States 
Minister to Canada, the Hon. Jean Knight, Minister 
from France to Canada, and Sir Wm. H. Clark, British 
High Commissioner. 

Prior to the delivery of the presidential address, the 
following gold medals were presented : The Flavelle 
Medal (science) to Prof. A. H. R. Buller, of the Uni¬ 
versity of Manitoba, immediate past president, for his 
work on Fungi ; the Lome Pierce Medal (literature) to 
Mgr. Camille Roy, for his contributions to Frcnoh- 
Oanadian literature ; and the Tyrrell Modal (Canadian 
history) to Prof. George M. Wrong, of the University 
of Toronto. 

Thirty-one papers on historical and literary sub¬ 
jects were communicated in Sections I and II (French 
and English Literature and History). 

Among the 150 papers communicated to the three 
scientific sections tno following may be noted : 

In Section III (Physics, Mathematics, Astronomy, 
and Chemistry) the sectional presidential address was 
given by Prof. Frank Alien, of the University of 
Manitoba, and was a summary of his twenty years’ 
investigation of the laws underlying the response of 
the human nervous system to various types or stimuli. 
He has shown that a logarithmic law holds for such 
sensations as vision, taste, touch, and hearing, when 
the relation between intensity and frequency is 
measured. Weber’s law has now been proved to hold 
for mechanical stimuli. The action of the nervous 
system is fundamentally the same for all types of 
stimuli. As a result of this series of researches, many 
psychological tests can now be placed on a true 
quantitative basis. 

Drs. J. S. Flaskett and J. A. Pearce, in a paper on 
the rotation of the galaxy, conclude from analysis of 
500 radial velocities of B type stars that the galactic 
system revolves in its own plane in a period of more 
than 10® yearn about a centre in the direction of 
Sagittarius some 30,000 light years away. Dr. C. T. 
Sullivan presented a simplified proof of an auxiliary 
theorem used in Bescovitch’s solution of Kakeya’e 
minimal problem. Dr. L. L. Dines dealt with the re¬ 
sultant of two power series in two variables. Drs. 
A. 8. Eve, L. V. King, and L. Gilchrist presented 
papers on the practical and theoretical results of 
estimating the depths of an ore-body by electrical 
means in geophysical investigations. Dr. J. S. 
Foster dealt with results obtained in the study of the 
Stark effect in parallel and crossed magnetic and 
electric fields in helium. Prof. J. C. McLennan pre¬ 
sented a large number of papers by himself and his 
associates on various spectroscopic investigations. 
The papers on the Raman effect in liquid hydrogen, 
liquid oxygon, and liquid nitrogen were of particular 
interest in that they confirmed the correctness of 
Dennison’s view that hydrogen at low temperatures 
consists of two effectively distinct sets of molecules, 
symmetrical and anti-symmetrical. 

Dr. E. F. Burton demonstrated a new and import¬ 
ant method of measuring the moisture content in 
grains, woods, and tobacco. The device used is a 
critically adjusted oscillating system extremely sensi- 
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tive to changes in conductivity caused by the presence 
of moisture in the materials investigated. Dr. J. A. 
Gray, speaking c>n cosmic rays, deduced from experi¬ 
mental results and theoretical considerations that it is 
not possible to account for the most penetrating type 
of the penetrating radiation on any nyjjothesis of "the 
synthesis of atoms from protons and electrons. 

Dr. O. Maass and his associates gave papers on 
hydrogen peroxide as an oxidising agent and as a 
solvent, on the liquid state as a catalyst, on the 
viscosity of carbon dioxide at low temperatures, ami 
on absorption and diffusion of vapours through wood. 
Dr. G. S. Whitby and his collaborators dealt with 
colour reactions of caoutchouc and other unsaturated 
hydrocarbons, on polyindenes, and on various related 
subjects. Dr. R. H. Clark dealt with the preparation 
of alkyl chlorides from the corresponding alcohols, and 
with the oxidation of aromatic amino-groups. Drs. 
M. C. Boswell and R. C. McLaughlin gave the results of 
an investigation which suggests that the mechanism 
of the Deacon process is more complex than has been 
usually held. 

In Section IV (Geology and Allied Subjects), Dr. 
R. C. Wallace, president of the University of Alberta, 
in his sectional presidential address, dealt with the 
educational aspects of the group of sciences covered 
by the section, and in particular with the place of 
geography in a university course. Physiographical 
papers were presented on the deepening of Burrard 
Inlet, B.C. (W. A, Johnston), the relationship of the 
St. Lawrence fault to the Palaeozoic margin (Carl 
Fissler), and the mature valleys of the Labrador 
peninsula (H. C. Cooke). Palaeontological contribu¬ 
tions included the history of deposition in Canada in 
Silurian times (M. Y. Williams), an account of two 
now theropods from the Belly River dinosaur beds 
(C. M. Sternberg), and the faunas of the Triasaie in the 
Upper Peace River area (F. H. McLeam). Studies in 
sedimentation were dealt with by E. M. Kindle (the 
inter-tidal zone of the Wash, England), and F. J. 
Fraser (the character of some heavy minerals in 
Canadian sediments). C. W. Knight presented evi¬ 
dence determining the age of the Nipissing diabase as 
pre-Cambrian. Other papers included the physio¬ 
graphy and geology of Great Slave Lake (J. M. Bell), 
a new type of fibrous magnetite, and the character¬ 
istics of the olivine diabases of Keeweenawa age in the 
Canadian Shield (E. M. Moore), and a chemical study 
of the Sudbury intrusive, as evidence of differentiation 
in a single eruptive (T. L, Walker). 

The presidential address in Section V (Biological 
and Medical Sciences) was given by Prof. F. J. Lewis, 
of the University of Alberta. Dealing with the 
broader aspects of plant ecology, he pointed out the 
importance of past investigations in New Zealand, 
Australia, and South Africa on various types of grass¬ 
lands and the effects of burning and grazing upon them 
to a country like Canada in which grazing is a promi¬ 
nent feature of farming, and considered that study of 
soil moisture and soil aeration, especially as regards 
their effects on germination and the development of 
seedlings, is likely to explain much of the existing 
distribution of different types of vegetation. The 
remarkable parallelism between different types of 
woodland and grassland is of considerable economic 
importance, since grasses in an area may indicate 
the species and types of woodland for which that 
locality is most suitable and thus facilitate afforesta¬ 
tion. 

Prof. A, H. R. Buffer, by employing the Barger 
capillary tube method, has shown that the osmotic 
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pressure of the cell sap of Pilobolua is about 5-5, and he 
and T. C. Vanterpool reported that the so-called 
secondary eonidia of the stinking smut fungus are 
true baaidiospores. Dr. W. P. Thompson and colla¬ 
borators gave a series of important papers dealing with 
the cytologieal cause and genetical effects of shrivelled 
endosperm in species-crosses of wheat, chromosome 
homologues in wheat and JSgilops, and chromosome 
differences in the vulgar a wheats. 

Other papers included craniomet rival studies in¬ 
volving a number of now cranial indices {John 
Cameron), data concerning the numbers of molecules 
in the red-blood corpuscle (A. T. Cameron), study of 
prostate extracts with an adrenino-like action (J. B. 


Collip), new evidence as to the true location of the 
respiratory centre, in disagreement with Lumsden’s 
work (V. E. Henderson and T. A. Sweet), forelimb 
reflexes and their reciprocal muscular co-ordination 
(F. R. Miller), and the temperature limits of QtyU 
loblatta (E. M. Walker). Dr. F. C. Harrison gave an 
important communication on the cause of discolora¬ 
tion of the bellies of Pacific Coast halibut# winch he 
showed to be due to Ps. jiuorescens introduced by the 
ice used for packing the fish. 

The meeting in 1930 will be held at McGill Uni¬ 
versity, Montreal, under the presidency of Prof. A. 8. 
Eve, Macdonald professor of physics in McGill 
University. 


Afforestation of Peat Lands in Sweden. 


XpOR a considerable period the Swedish Institute of 
^ Experimental Forestry has devoted extensive 
research to the problem of draining peat and marshy 
lands for afforestation purposes. Numerous investi¬ 
gations have been carried out with the view of gaining 
increased knowledge of the various properties of peat 
soil types anti their suitability to draining by the 
ordinary forest method of open ditches. The import¬ 
ance of this study to Sweden will be evident when it 
is remembered that half the total exports consist of 
the produce from her forests, and that it is estimated 
that there are some 3,000,000 acres of this type of 
land which can be made suitable for the growth of 
trees. 

The methods of inquiry projected have been on 
several different lines. Earlier types of drainage 
ditches have been studied with their results ; and 
special drainage operations have been undertaken on 
varying types of marsh and peat lands, which have 
been thoroughly investigated geologically, hydro - 
logically, and biologically. Laboratory investigations 
have also been undertaken into the physical and 
chemical properties of various kinds of peat. The 
careful work thus carried out over a series of years 
may have some considerable importance to Great 
Britain, in parts of which extensive tracts of peat 
lands exist. 

The results of the Swedish investigations have been 
published in the Reports of the Swedish Institute of 
Experimented Forestry, No. 24 (1927-28), the paper by 
Carl Malmstrom being entitled 44 V&ra Torvmarker ur 
Skogsdikningssynpunkt”. The author states that 
his paper gives a general review of the results that 
have been obtained in regard to the suitabilitv of 
different types of peat ground for draining, both as 
to the possibilities of draining it with advantage 
and the qualities of the timber to be obtained from it 
after the operations. 

Investigations into the possibility of extending the 
area of forests in Sweden were begun in the middle of 
last century, coinciding with the commencement of 
Sweden’s exploitation of the forests to capture a share 
of the European trade in soft woods which were replac¬ 
ing the broad-leaved timbers. Amongst others, C. G. 
Indebetow, T. L. Bohnstedt, and Bishop C. A. Agardh 
advocated ditching as the method by which poor un¬ 
productive peat lands might be afforested ; the latter 
stating that the removal of excess water by this 
means would also improve the local climate. 

Towards the end of the nineteenth century, a 
farther motive for carrying out this type of drainage 
operation Arose, it being suggested that such drainage 
would prevent peat-formations from spreading over 
still healthy forest land. At the. beginning of the* 
present century, therefore, the inquiry was con- 
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siderod from the twofold point of view of improving 
boggy land and as a protective measure, in many 
cases considered essential to obtain enduring results 
from good forest lands. The protective idea 
originated in northern Sweden, where there are ex¬ 
tensive areas of poor forest growth where the soil is 
covered entirely or in patches with carpets of Sphag¬ 
num and Poly trichum commune. The fear of the 
spread of this type of formation came to be applied to 
parts of southern and central Sweden, and particularly 
to areas, as for example in western Sm&land and 
north-west Daleoarlia, where widespread complexes 
of moss are to be found. The investigations by the 
Institute of Experimental Forestry so far carried out, 
in this latter direction, are said to have produced 
44 incontestable evidence that at the present time the 
danger of any general process of rapid bog-formation 
affecting, the forests of 8wedon is slight”. The 
caution is added, however, that 44 this does not mean 
that locally, e.g. in the cose of neglecting to clean out 
ditches, the confluence of streams, deforestation, 
forest tires, etc., processes of bog-formation cannot 
take place comparatively rapidly *\ 

The business of improving poor peaty and marshy 
land in Sweden by laying out a series of ditches has 
now many enthusiastic adherents, both government 
and private land owners, and the author deems it 
necessary, owing to failines which have been ex¬ 
perienced, to voice some warnings. Difficulties, he 
says, very similar to those experienced by farmers 
when they have sought to utilise certain types of peat 
land for cultivation purposes, have been experienced 
by foresters. Just as the farmer learnt by sad 
experience that it is wasted labour to try to cultivate 
economically, for example, mosses with large super¬ 
ficial layers of entirely undi si integrated Sphagnum 
peat, the forester now realises that certain types of 
peat soil react extremely slowly, if at all, after drain¬ 
ing ; whilst others soon after draining show a con¬ 
siderable and enduring improvement in the forest 
growth. 

On the subject of the amount of water to be drained 
off, it has been shown that varying types of peat soils 
display remarkable differences in this respect. In¬ 
vestigation work has accordingly been concentrated 
on the degree of moisture and the biological properties 
of peat ground and also on its productive capacity 
after draining from the forestry point of view, and it 
is hoped by this means to arrive at an even greater 
certainty in the selection of areas to be drained and 
also on the correct method of laying out the system of 
drains for particular types of peat and marshy areas. 
The necessity for protective drainage schemes having, 
as explained above, been proved to be of local 
importance only, the investigation work is now 
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concentrated on drainage for afforestation purposes 
and the work is confined to those classes of peat soil 
which have so far been shown to respond and to 
show, without too expensive and elaborate a drain¬ 
age scheme, a considerable and lasting improvement 
within a short time. ‘ * Peat ground * ’, says the author, 
41 that is hard to drain off and poor in quality, or in 
which the reaction takes place too slowly, must 
obviously, according to the present views, be entirely 
abandoned. It is clear, however, that in the event of 
drainage operations becoming cheaper or forest pro¬ 
ducts increasing in value, or should it be possible to 
reduce the administrative and transport costs of 
lumbering, tho poorer types of peat ground may be 
advantageously treated.” The author then deals at 
length with the drainage possibilities of peat ground, 
its qualifications for producing timber after draining, 
and finally considers the conditions governing the 
most important types of peat land where draining is 
to be undertaken. 

On the subject of classifying peat ground for forestry 
purposes, Mr, Malmstrom says that experience has 
shown that it is not possible unreservedly to use the 
old schemes of differentiating the types, which were 
set up on the basis of the topography, the plant 
associations, or the evolutionary history of the peat 
ground. Some of these may usually be better than 
others, but exceptions to this rule have been found. 
Unfortunately, there is at present no possibility of 
forming any such judgment in a simple stereotyped 
way, such as with the guidance of a oertain definitely 
determinable property in the virgin peat soil. The 
peat's power to react after draining is determined by 
many contributory factors ; as, for example, the com¬ 
position of the peat, degree of disintegration and 
porosity, fungal and baoterial life, climate, and, above 
all, the power of the peat to absorb and retain water. 

There is, however, an empirical and, for practical 
purposes, satisfactory method of judging in advance 
the qualifications of peat ground for producing timber 
after draining. This consists in studying the vegeta¬ 
tion produoed on the peat in its natural state and 
taking special noto of the presence or absence of oertain 
plants. Luxuriant vegetation (especially dwarf shrubs 
and bushes) often provides a good indication as to the 
biological conditions of the ground ; that is, of those 
intrinsic properties which, after draining, largely 
determine the success of forest production, although 
they are not apparent from direct observation of the 
lant community. The species of trees and certain 
ushes and shrubs are particularly helpful. Alder 
{A, ghuinosa and incana) is a good indication on several 
types of peat; and spruce and birch may also serve 
as a sign, especially if the trees have a healthy and 
normal appearance. Tho spruce by itself is more 
uncertain, and where it is stunted and knotty usually 
indicates a soil unsuitable for drainage schemes. 
Willows, juniper, and dwarf birch (2?. nana ), if tall and 
flourishing, indicate peat soils worth draining. When 
the areas are treeless, experience has shown that the 
presence oT certain grasses, sedges, and herbs will 
furnish an indication of the peat's disintegration and 
porosity, especially in south and central Sweden. 
Plants of this kind are high sedges ( Caricee ) and 
various types of cotton grass ( Erxophorum ): when 
these are present and the peat is fairly well disinte¬ 
grated, the area is suitable, whilst the reverse is the 
case with areas of more or less undisintegrated peat 
covered with cotton grass and Scirpus cce&pitosue. 

Mr. Malmstrom 'b paper may be regarded as a valu¬ 
able aid in a most important and difficult problem in 
afforestation in which forest officers in several parts 
of Europe are vitally interested, and it will well repay 
a careful study. 
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University and Educational Intelligence, 

Birmingham. —The Walter Myers travelling student¬ 
ship for research in any branch of pathology approved 
by the selection committee is being offered. The 
value is £300. The holder of the studentship jwill be 
required to devote his or her whole time tp research. 
Applications must reach the Dean by at latest Sept. 2. 

Edinburgh. —At the summer Graduation Cere¬ 
monial the honorary degree of Doctor of Laws was 
conferred upon Mr. J. B. Clark, formerly Headmaster 
of George Heriot’s School, Edinburgh ; Prof. E. S. 
Goodrich, Linacre professor of zoology and compara¬ 
tive anatomy, University of Oxford ; Prof. A. V, 
Hill, Foulertori research professor of the Royal Society; 
Prof. C. E, Inglis, professor of mechanism and applied 
mechanics, University of Cambridge ; Dr. A. P. 
Laurie, formerly principal of the Heriot-Watt College, 
Edinburgh ; Sir James Walker, professor-emeritus of 
chemistry; and the Right Hon. Lord Woolavington of 
Lavington. The degree of Doctor of Science was 
conferred on Mr. John Mackie, for a thesis entitled 
u An Inquiry into the Tetrad-difference Method of 
Testing the Two-factor Theory of Intelligence ” ; 
Dr. Christina C. Miller 1 , for a thesis entitled 44 The 
Slow Oxidation of Phosphorus ” ; Dr. Frederick 
Walker, for a thesis entitled 44 The Geology of the 
Shiant Isles ” ; and Mr. John M. Whittaker, for a 
thesis entitled 44 On the Stielties Integral and on the 
E^mansions of Interpolation Theory”. 

The Court has appointed Mr. C. B. Williams to be 
Steven lecturer in agricultural.and forest zoology in 
succession to Dr. Stewart MocDougall. 

Manchester. —Invitations are invited for the Amy 
Henrietta Worawick Fellowship, value £150, for the 
investigation of the causes and treatment of rheuma¬ 
toid arthritis. Applications must reach the Registrar 
by Oct. 15. 

St. Andrews. —By a recent ordinance a chair of 
botany has been established in the University, placing 
under the new professor the Departments of Botany 
in the United College, St. Andrews, and in University 
College, Dundee. The lectureship in botany in 
Dundee and the assistant lectureship in the United 
College as presently existing are continued under the 
new arrangement, and it has been agreed that the 
first appointment to the new chair should be offered 
to Mr. R, A. Robertson, who was appointed leoturer 
in botany in the United College, St. Andrews, in 1391, 
and reader in botany in 1915. Mr. Robertson has 
aooepted the offer and has been appointed as from 
Oct. 1 next. 


The Trustees of the Beit Fellowships for Scientific 
Research have made the following elections to fellow¬ 
ships tenable at the Imperial College of Science and 
Technology for two years 1929-30 and 1930-31, of 
the value of £250 per annum: Mr. N. S, Grace, 
University of Saskatchewan, Saskatoon, Canada, for 
physical chemistry; Mr. J, J. Green, Imperial 
College, for an investigation of the nature and cause 
of the breakdown in agreement between the theoretical 
and observed viscous fluid motion round a circular 
cylinder; Dr. F. K. V. Koch, Imperial College and 
Universities of Dresden and Munich, for the con¬ 
tinuation of an inquiry into the solution tension of 
silver in solvents other than water, and the connexion 
between solution tension and complex formation. 
The Trustees have confirmed the awards fpr a second 
year to Mr. A. A. Fitch (geology); Mr. J. M. Frankland 
(metallurgy); Mr. E. C. S. Megaw (electrical en¬ 
gineering). 
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Calendar of Patent Records. 

July 23 , 1888 .—J. B. Dunlop’s patent for the 
pneumatic tyre is dated July 23, 1888. Though his 
invention had been anticipated in the year in which 
he was bom, more than forty years earlier, by R. W, 
Thomson, the popularity of the bicyole at the later 
date provided a rapidly growing market for the new 
tyre, and it is on Dunlop’s work and enterprise that 
the present industry is based. 

July 24 , 1874 .—The game of lawn-tennis was 
gradually developed from the older games, tennis, 
rackets, and badminton, and its actual beginnings 
are hard to determine, but the first to formulate and 
codify definite rules and a lay-out for the court was 
Major W. C. Wingfield, who patented his game on 
July 24, 1874, under the name of ' Sphairistik^ ’, 
Wingfield’s court was narrower at the net than at the 
serving lines, and this form was adopted by the 
M.C.C. committee when it published its rules in 1875, 
but the rectangular court with practically the present 
dimensions was general by 1877. The cloth-oovered 
ball is due to John Heathcoat, the tennis-player. 

July 25 , 1698 ,—The first steam engine successfully 
to operate—for pumping water out of mines, one 
of the great problems of the day—was the invention 
of Thomas Savory, who was granted a patent on 
July 25,1098, and published an account of the invention 
in 1702 in his book “ The Miners’ Friend The life 
of the patent -was extended for 21 years by Act of 
Parliament in 1099. 

July 26 , 1588 .—Modem shorthand dates from the 
patent granted on July 20, 1588, for 15 years, to 
Dr. Timothy Bright, resident physician at St. 
Bartholomew’s Hospital, which licensed him “ to 
teache, imprynte, and publish©, or cause to be taughte, 
ittiprynted, and published, in or by character not 
before this time comm on lye known© and used by any 
other oure subjectes ”, In the same year Bright 
published a description of the system in his book 
” Characterie. An arte of short© swift© and secrete 
writing by character”. A specimen, dated 1580, is 
in the Lansdowne MSS. in a communication to Sir 
Robert Cecil. 

July 26 , 18 xo.—J. C. Dyer’s patent for a nail¬ 
making machine, dated July 26, 1810, is an important 
landmark in the history of the nail industry. There 
was considerable difficulty in getting the machine 
adopted, but finally a company was formed in London 
to work the invention and works were opened. By 
1817, the machine-made nails had become a serious 
competitor in the market, as is evidenced by a petition 
to the House of Commons, which, referring especially 
to Dyer’s factory, directed attention to “ the ruin of 
the trade and devastation of the country " that was 
being brought about by the new industry, 

July 26 , 1811 .—A patent was granted on July 20, 
1811, to Henry James and John Jones for a method 
of welding gun-barrels by means of a series of hammers 
and for a lathe for turning barrels instead of grinding 
them. Jones was later employed by the Russian 
government in the State Arsenal, where he re-designed 
ill the machinery and organised the factory on the 
-interchangeable * system. 

July 26 , 1907 *—The Garratt articulated locomotive, 
which provides a very flexible engine and allows of a 
Wide increase in the steam-generating capacity within 
the limits imposed by the width of the track and the 
loading gauge, was invented by H. W. Garratt, of 
London, and patented by him on July 26, 1907. The 
first engine of the type was made by Beyer, Peacock, 
and Co., in 1909, for the Tasmanian Government 
Railways, and the development has since been cori* 
tinuous and rapid. 
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Societies and Academies. 

London. 

Geological Society, June 12.—E. Mackenzie Taylor : 
Base exohange and its bearing on the formation of 
coal and petroleum. The discovery of a bed of vege¬ 
table debris containing both peat and fusajn under a 
layer of alkaline soil in Egypt led to the investigation 
of the effects of the presence of sodium-day upon the 
decomposition of organio matter by bacteria. The 
alkaline soil was shown to be a sodium-clay produced 
by base exchange between the clay and solutions of 
sodium chloride. As the result of hydrolysis, a con¬ 
tinuously alkaline medium under anaerobic conditions 
was produced in which continuous bacteriaPaction is 
possible as the acidic products of such action do not 
accumulate, Lignooefluloee decomposes under these 
conditions, yielding a material with fusain properties. 
The decomposition of proteins and fats takes place in 
the alkaline medium, and, in addition, it has been 
found imsible to decompose free organic acids by 
bacteria under these conditions. It was suggested 
that coal and petroleum have both resulted from the 
decomposition of organic matter by bacteria, under 
the alkaline anaerobic conditions provided by strata 
wliich have undergone base exchange with solutions 
of sodium salts and subsequent hydrolysis in fresh 
water. The conditions provided by such strata are 
favourable to continuous bacterial action, to the 
elimination of oxygen from the material, and to the 
accumulation of the decomposition products as the 
result of the sealing of the organic deposit. 

Physical Society, June 28.—Teresa J, Dillon : The 
relation between hydrogen pressure and filamont re¬ 
sistance in a tube containing glowing tungsten. When 
a tungsten filament in a tube containing hydrogen is 
caused to glow, the gas rapidly disappears while the 
resistance of tho filament rises progressively. The 
latter phenomenon can be used to measure the pres¬ 
sure of the hydrogen. Chemical action probably takes 
place between the hydrogen and tungsten.—Francis 
Lowater : The band systems of titanium oxide. The 
bands extend toward the infra-red through some 
800 A. farther than the range previously known. 
Bands in the orange, red and infra-red regions have 
been analysed into two systems, distinct from the 
blue-green system, one of these being due to the 
transition 1 II -> *2, the other to *2 -> II*, the latter 
having the same final energy level as the blue- 
green system *11 11*F. D. Smith : The absolute 

measurement of sound intensity. The sound is 
received with a moving coil receiver. The signal 
heard after suitable amplification is compared with 
the signal produced by a small known electromotive 
force applied to the receiver. When tho two signals 
are equal in intensity a simple relation connects the 
total sound pressure on the receiver with the electro¬ 
motive force. The phase of the sound can be deter¬ 
mined with the aid of a phase-shifting transformer. 
Since the measurement is independent of the amplify¬ 
ing circuit, it is possible to use a high degree of ampli¬ 
fication and very feeble sounds may therefore be 
measured. 

Leeds. 

Philosophical Society, June 17.—R. Stoneley : Love 
waves of short wave-length. The calculation of the 
velocity of propagation of transverse surface waves 
involves a knowledge of the rigidity and density of 
the medium at all depths. The velocity of very short 
waves, however, is determined mainly by the pro¬ 
perties of the layers near the surface ; an asymptotic 
formula for such waves is developed which depends 
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on the surface values of the rigidity and density and 
of their gradients.—A. 0. Allen : A simplified deriva¬ 
tion of v. Seidel’s aberration formul® (2).—B. C. 
Stoner : Diamagnetism and space charge distribution. 
The diamagnetic susceptibilities corresponding to the 
space charge distributions obtained by the Hartree 
self-consistent field method are calculated for He, 
Li + , Na + , K + , Rb+, and Cl*. Except for Cl“, there is 
very satisfactory agreement with experiment,—R. 
Whiddington : ( 1 ) Some new discharge tube pheno¬ 
mena. Experiments are described using a straight 
argon-filled discharge tube showing moving striations. 
There are at least four types of moving striations 
from flashes possible at one pressure, the type produced 
depending on the current employed. The change 
from one type to another is accompanied by an un¬ 
stable system which is described but not explained. 
With a steady source of potential applied to the tube, 
the majority of the current is steady, but superposed 
on this steady current is a slight flicker amounting to 
a small percentage only of this whole current. Oscil¬ 
lograph measurements of this flicker show interesting 
variations of wave form with change of total current. 
These changes again are described but not explained. 
(2) A note on the use of the cathode ray oscillograph. 
A cathode ray oscillograph is often used for indicating 
the wave form of alternating currents by the associ¬ 
ated use of a winking Osglim lamp. The winking 
frequency and the alternating current frequency must 
bear some simple integral ratio for this method to be 
applicable. For certain experiments it was found 
desirable to superpose a time mark of 50,000 frequency 
on that of the Osglim lamp so that the trace corre¬ 
sponding to the alternating wave would be segmented 
at equal time intervals, presenting an appearance 
somewhat like that of a string of beads. A method of 
carrying this out is described in which an oscillating 
valve circuited about the desired frequency is suitably 
linked to the lamp, the frequency ratio of the two 
being again some simple multiple.— R. Gane : Carbo¬ 
hydrate content of detached partially shaded leaves. 
Sucrose and reducing substances are estimated in the 
distal, median and proximal portions of leaves isolated 
from the plant; the median portions had been 
shaded, whilst the rest of the leaf had been exposed to 
light. Certain differences in the sugar content then 
found in the leaf seem to be associated with the 
shading, but the differences do not seem adequate to 
explain the complete failure of starch to appear in the 
shaded strip. The distribution of sugars in plantain 
leaves thus treated, and in those in which the main 
veins had been removed, suggests that sugars can 
still move into the shaded region from illuminated 
ones, in spite of the dislocation of the vein system,— 
W. Garstang : On the dextricolic condition in Tuni- 
oates. The author republishes two figures from 
Barrois which establish the dextricolic condition of 
Anchinia buds, recently disputed by Van Wijhe. 
Their ‘neural cord’ is a ‘neurogenital cord', comparable 
with that of ApUdium (Brien), but lying in a dextral, 
instead of a sinistral loop of the gut,—a complete 
situs inversus . The key to this condition is sought in 
the origin of salps and doliolids from colonial (pyroso- 
matoid) ancestors, and in the part played by subse¬ 
quent rearrangements of the gut in balancing the body 
of free zooids for a locomotive career. 

Pabis, 

Academy of Sciences, June 10.—The president an¬ 
nounced the death of M. Georges Leoointe, corre- 
spondant of the Academy for the Section of Geography 
and Navigation.—Maurice Hamy : A particular case 
of diffraction of the solar images at the focus of a 
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telescope. It has been shown in earlier communica¬ 
tions that the problem requires the calculation of 
some very complex double integrals. The evaluation 
of one of these integrals is dealt with in the present 
paper.—Charles Moureu, Charles Dufraisse, and Ldo& 
Enderlin : Researches on rubrene. A new oxide of 
rubrene. It is known that rubrene can fix a molecule 
of oxygen giving the oxide RO a , readily dissociable 
into rubrene and oxygen. The preparation of another 
oxide, RO, is now described. This is more stable, is 
not dissociable into its constituents, but can be re¬ 
duced to rubrene with ordinary reducing agents. It 
cannot be converted into the oxide RO a . There is a 
close analogy between rubrene, the oxides R0 8 , and 
RO and haemoglobin, oxyhemoglobin and methemo- 
globin. It is concluded that the characteristic pro¬ 
perties of haemoglobin are not necessarily due to 
the presence of an atom of iron.—V. Grignard and 
Tchdoufaki: New researches on the additive pro¬ 
perties of the a-diacetylene hydrocarbons. Experi¬ 
ments on the products formed by the addition of 
bromine, hydrobromic acid, and hydrogen to these 
diacetylone derivatives.—Jules Drach was elected a 
member of the Section of Mechanics in the place of 
the late J. Boussinesq.—A. Gelfond : Picard’s the¬ 
orem.—Josef Mikul&d Mohr : The absolute velocity 
of the sun.—P. Salet: The constancy of the velocity 
of light.— Holweck and Lejay : The preliminary study 
of a quartz timing fork in a high vacuum. In the 
apparatus described, once the fork is started in oscilla¬ 
tion, several hours elapse before the amplitude of 
the oscillations is reduced to one-half. The period 
was proved to be independent of the amplitude and 
constant within the limits of the accuracy of the 
measurements, about 0-0001 sec. Possible applica¬ 
tions of the instrument are suggested.—C. Raveau : ■ 
The rule of the four directions : Chatelier’s principle. 
—Henri Chaumat : Electrostatic machines working 
with condensers.—Gaston Rapin : Attempts at the 
direct electrolytic preparation of ammonium per¬ 
manganate. With an anode formed of silico-man¬ 
ganese in an ammoniacal solution, ammonium per¬ 
manganate can be prepared directly, but on account 
of the low electrical conductivity of the ammonia 
solutions the method is of theoretical value only.— 
S. Rosenblum : The fine structure of the magnetic 
spectrum of the a-rays. The a-rays emitted by the 
radioactive substances radium-A, -C' and thorium-C' 
have been examined : the velocities of the a-rays 
attributed to these bodies are very homogeneous.— 
F. Vito and A. Ugo : Some properties of the electro¬ 
motive forces developed in oontact with aqueous 
solutions of electrolytes of variable pH and salinity. 
—Georges Fournier : A magnitude permitting a new 
classification of atoms. Neither the atomic number 
N, nor the atomic weight A t completely defines an 
atom. The quantity u = -N is suggested and is 
regarded as representing its filiation capacity.—Guy 
Emschwiller ; The action of the zinc-copper couple 
on methylene iodide. In ether solution, ethylene is 
evolved and an organozinc compound formed. The 
latter appears to be zinc-iodomethyl iodide, ICH 8 ZnI. 
With iodine, methylene iodide is regenerated ; with 
water, methyl iodide, zinc hydroxide and zinc iodide 
are produced.—Henri Moureu : The tautomerism of 
the a-diketones. Heat of transformation of the 
isomers. The heat of transformation of the a-dike- 
tones (mothylbenzylglyoxal, phenylbenzylglyoxal) is 
of the order of 2** large calories per molecule. This 
was determined in two ways, one based on the 
thermodynamic relation between the heat of trans¬ 
formation and the thermal variation of the equilibrium 
constant, the other on the heats of combustion.— 
Jacques Bourcart and A. Keller: The geological 
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results of the Augi^ras - Draper Sahara expedition 
(Cretaceous ahd Eocene).—Henri Erhart: The nature 
and origin of the soils of Madagascar.—Charles Rabot; 
The abnormal arrival of icebergs on the north coast 
of Norway. For the first time on record, numerous 
icebergs (from Nova Zembla or Franz-Joseph Land) 
have appeared on the north coast of Norway dur¬ 
ing May last.—R. Bureau : Pressure and tempera¬ 
ture by radiotelegraphy.—Roger Heim : The vasi- 
form apparatus (hyphe$) of the Agaricace®.—Robert 
Lemesle : The embryogeny of the Elatinace®. The 
development of the embryo in Elatine AUinaxtrum. 
—J. Loiseleur : The modifications of the collagen 
substances under the action of the radiation from 
radioactive bodies. The 0-radiation of radium or of 
radon effects a profound alteration in the colloidal 
state of collagen substances; salts of the heavy 
metals (lead acetate, gold chloride) sensitise the col¬ 
lagen to the action of the radiation. The phenomenon 
is independent of the temperature between 0° C, and 
37° C. and is proportional to the intensity of the 
radiation.-—Lamberton : The Arch®oindris of Mada¬ 
gascar.—Robineau and Contremoulins : Examples of 
syntheses and protheses in bone, in metal uncovered 
or covered with rubber, established on metroradio- 
graphie data. Observations continued over several 
years show that the tolorance of the organism is 
complete if the mounting on the bone is correctly 
carried out. 

Cape Town. 

Royal Society of South Africa, April 17.—J. L. B. 
Smith and R. H. Sapiro : Some derivatives of thiazole. 
—G. E. Hutchinson, G. E. Pickford, and J. F. M. 
Schuurman : Report on the natural history of pans and 
other freshwaters of the Transvaal (see also Nature, 
June 1, p. 832).—H. N. Dixon and H. A. Wager : 
New and noteworthy mosses from South Africa.— 
B. F. J. Schonland : Thunderstorms and the penetrat¬ 
ing rays. The main feature of the instrument used is 
an electroscope in which the moving part is a very 
light mica mirror suspended by two fine strips of gold 
leaf. Measurements of the intensity of the penetrat¬ 
ing radiation underneath five active thunderstorms 
did not differ appreciably from measurements made 
during periods of fine weather.—W. A. Jolly : On 
recording lymph-heart, beats. The work was under¬ 
taken with the object of studying the action of the 
lymph-hearts in Anura when the conditions are as 
nearly as possible normal. The method employed is 
that of the optical lever. A minute fragment of 
silvered cover-glass is placed on the skin—to which 
it adheres—where the impulse is most distinct, and 
a beam of light reflected from this mirror is focussed 
on the slit of a photographic recorder furnished with 
a roll of sensitised paper. The beat of the lymph- 
heart reoorded in this way is remarkably regular. 
The beat aotion is not continuous, but shows periods 
when it becomes very small or ceases altogether. 

Prague. 

Czech (Bohemian) Academy of Arts and Sciences 
(second class, Natural Sciences and Medicine), 
April 12.—Fr. Ulrich : Variscite and barrandite from 
Trenioe, near Zbiroh.—J. Svdda and R. Uzel: De¬ 
termination of tin by rapid electro-analysis. After a 
critical examination of electro-analytical methods for 
tin, the authors have worked out as the most reliable 
(within 0*32 per cent tin) the procedure in which tin 
is deposited electrolytically from acid oxalate solu¬ 
tions of stannous and stannic salts in the presence 
of hydroxylamine.—J, Baits : New aspects of the 
stability, resistance, and fragility of rails and wheels 
in railway engineering. 
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May 31.—J. Wolf : The organic cement substance 
of the bone and of the dentin.—V. Tdma : Histological 
changes in rats during avitaminosis.—J. Janatka: 
The development, structure, and significance of the 
nucleus pulposus of the intervertebral discs.—J. 
Neipor ; Differentiation and de-differentiation of the 
tissue cultures from the viewpoint of the vitality 
measurements.—F. Chud&ftek : Calcificatioif of the 
costal cartilages.—V. Janko ; The insular tissue of the 
adult pancreas of the Cyprinides, its form and its 
relation to the excretory system.—M. Uher : The 
development of the nervous elements in vitro.—^ 
M. Mikan : A certain Cremona correspondence in 
quadri-dimensional space.—J. Sobotka : A contribu¬ 
tion to the solution of the generalised problem of 
Apollonius.—J. CharvAt and D. Gjuri£ : The cause of 
Basedow’s glycosury. 

Rome. 

Royal National Academy of the Llncei, April 21.— 
V, Volterra : Observations on hereditary phenomena. 

G. Loria : The scientific manuscripts of Francesco 
Siaoci.—A. Tonolo ; Classification of the surfaces of 
Hilbertian space, the 2-tangent space of which is of 
four dimensions (1).—L. Fantappii : Linear functional 
equations in the complex field.—G. Mammana : 
Certain applications of the theory of the decomposi¬ 
tion of linear and homogeneous differential expres¬ 
sions to the study of homogeneous linear differential 
equations.—Pia Nalli: Derivation of a tensor along 
a line.—A. Mambriani: A theorem relative to ordinary 
differential equations of the second order.—G. Scorza- 
Dragoni : A particular differential equation.—E. Pini: 
The existence of integrals of ordinary differential 
equations.—D. Pompeiu : The unicity of the pro¬ 
longation of harmonic functions.—A. Palatini: Ein¬ 
stein’s new theory. By means of his new theory, and 
starting from a principle of Hamilton with an appro¬ 
priate universal function, Einstein has arrived at 
satisfactory analytical results. These are, however, 
only a first approximation, and the methods adopted 
do not render it easy to follow the corresponding 
exact equations, which have not yet been obtained. 
In the present note it is shown how, by the systematic 
use of known operations, without further formal com¬ 
plications, such equations are readily derivable — 
L. Genovese : Comparison of the photographic magni¬ 
tudes of various zones of the Astrographic Catalogue. 
—A. Belluigi : Simple and rapid processes of topo¬ 
graphic correction.—C. Mineo : Relations between 
the parameters of terrestrial ellipsoids and the values 
of gravity.—I. Ranzi: Phenomena of negative resist¬ 
ance in a diode subjected to a magnetic field. —A. 
Occhialini: The charge of omission centres as shown 
by the polarity of trie electrodes. The results of 
experiments with magnesium, mercury, and lead 
show that, for each element, the ratios between the 
lengths of the lines for positive and negative polarity 
are equal for lines emitted from centres having the 
same charge, and different, and increasing with the 
order of ionisation, for lines emitted from centres 
ionised differently. These results may be utilised for 
distinguishing spark lines according to the order of 
ionisation of the emitting atom.—S. Di Franco : 
Natrolifce from Viagrande (Etna). Crystals of natrolite 
found in the cavities of a very old, reddish lava show 
the specific gravity 2 * 10 - 2*21 and the axial ratios 
a : b ; c = 0*978523 : 1 : 0-353626, which agree well 
with the measurements made by Brogger on Norwegian 
natrolite. No deviation in the direction of extinction 
is observable. Most of the water present in the 
'mineral is expelled within a somewhat narrow range 
of temperature, namely, 290°-305°.— M. Cornel: The 




116 


NATURE 


[July 20,1029 


physiological action of strontium. Continued endo- 
muscular administration, of strontium hexose-oxy- 
propionate to fowls causes a characteristic intoxica¬ 
tion developed at the expense of the nervous system. 
The first symptom is wasting accompanied by a vora¬ 
cious appetite, nervous changes appearing later. The 
symptoms as a whole are reminiscent of those pro¬ 
duced by lack of vitamin B and are to some extent 
attenuated by administration of this vitamin.—C. 
Guarcschi : The otocysts of anuran amphibia con¬ 
sidered as a mosaic system.—S. Pastore : A special 
method of staining malaria parasites. 
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Association of Technical Institutions. Paper road at the Summer 
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Richardson. Pp, 19. (Loughborough : Loughborough College.) 0 d. 
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Proceedings of the Imperial Academy. Vol. 8, No. 5, May. Pp. ix- 
xii + J 88-221. (Tokyo.) 

Institute Central Meteorolugico y Geoflsico de Chile. Publicaelbn No. 
88 : Anuario Meteoroldgico de Chile de 1926. Pp. iv+163. (Santiago.) 

Statens Meteorologisk-Hydrograflska Anstalt. Arsbok, 10, 1928. 2; 
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JahrcsWleht der Hamburger Sternwarte in Bergedorf flir das Jahr 
(1028. Kratattot von Dr. R. Schorr. Pp. 26+4 Tafeln. (Bergedorf.) 

The Rockefeller Foundation. A Review for 1928. By George B. 
Vincent. Pp. 64. (New York (Jffcy.> 

Department of the Interior: Bureau of Education. Bulletin, 1929, 
No. 4: Illiteracy In the Several Countries of the World* By James F. 
Abel and Norman J. Bond. Pp* vi + 68, (Washington, D.C.: Govern¬ 
ment Printing Office.) 16 cents. 

Agricultural Experiment Station: Michigan State College of Agri¬ 
culture and Applied Science. Technical Bulletin No. 98: Further 
Studies on the Value of Non-virulent Living Culture Vaccination of 
Cattle against Brucella Abortus Infection. By ]. Forest Huddleson. 
Pp. 11. Chart Section of Technical Bulletin No. 98: Herd Charts. By 
I. Jforest Huddleson. Pp. 16. (East Lansing, Mich.) 

Smithsonian Miscellaneous Collections. Vol, 78, No. 0: Opinlona 
rendered by the In tor national Commission on Zoological Nomenclature. 
Opinions 108 to 114. (Publication 8016.) Pp. 26. (Washington, D.C.: 
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Cornell University: Agricultural Experiment Station* Bulletin 470: 
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Bulletin 471: An Economic Study of Ratal! Feed Stores In New York 
State. By E. A* Pemagaux. Pp. 61. Bulletin 472: Sites of Purchasing 
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The Science Reports of the T6hoku Imperial University, Sendai, 
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Proceedings of the United State* National Museum. Vol, 74, Art. 11: 
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Catalogues. 
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The Cambridge Bulletin. No. 63, June. Pp. 24 + 4 plates. (Cam¬ 
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Diary of Societies. 

TUESDAY, Jiu.Y !i8. 

Newcomen Sociuty for th« Study of tuk History of Enoineerino and 
Tkchnoloov.— Bummer Meeting at Dartmouth (jointly with the 
Devonshire Association) to Commemorate the Bicentenary of the 
Death of Thoma* Newcomen (continued on July 24, 26, and 26). 

THURSDAY, July 26. 

Royal Aeronautical Society (at Science Museum, South Kensington), 
at 9 r.w.—The Hon. W. P. MaoCracken, inn.: Science in Its Relation 
to Regulating and Promoting Civil Aviation (Wilbur Wright Memorial 
Lecture). 


CONFERENCES. 

July 23 to 26. 

British Medical Association (at Manchester). 

Tuetday, July 28, at 8 p.m.—P rof. A. H. Burgess: The Debtor Modern 
Surgery to the Ancillary Sciences (Presidential Addres*), 

Wedm&dwy, July 24, at 10 A.U.— Sections of Medicine, Surgery, Obstetrics 
and Gynecology, Diseases of Children, Neurology and Psychological 
Medicine, Physiology and Biochemistry, Pathology and Bacteriology, 
Oto-Rhino-Laryngology, Ophthalmology, Radiology and Radio-Thera¬ 
peutic*, Venereal Diseases, Ortliopsedioa, Tuberculosis (also at 11.30 a.m.), 
Public Health (also at 11.80), Occupational Diseases. 

Thursday, July 25, at 10 a.h.— Section* of Medicine, Surgery, Obstetrics 
and Gymecology, Diseases of Children, Neurology and Psychological 
Medicine, Physiology and Biochemistry, Pathology and Bacteriology, 
Oto*Rhino-Laryngology (also at 11.80 a.m.), Ophthalmology. Anes¬ 
thetics, Dermatology, Radiology and Radio-Therapeutioa, Venereal 
Diseases (also In afternoon), Orthopaedics, Tuberculosis (also at 11.80), 
Public Health, Occupational Diseases. 

Friday , July 26, at 10 a. u.—Sections of Medicine, Surgery, Obstetrics and 
Gymecology, Diseases of Children, Neurology and Psychological 
Medicine, Physiology and Biochemistry, Amesthetloa, Dermatology, 
History of Medicine, Medical Sociology. 

At 7.80 p.m*—P rof. A. V. Hill: Experiments on Frogs and Men 
(Popular Lecture). 

July 26 to 31. 

Lraoue o* Nations Union Summer School (at New College, Oxford). 

July 25 to August %. 

French Association (at Havre). 
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The Advancement of Science in South 
Africa. 

T WENTY-FOUR years ago the British Associa¬ 
tion visited South Africa for the first time, 
and now, by invitation of the South 4 African 
Association for the Advancement of Science, the 
parent body is again in Cape Town. Mr. Jan H. 
Hofmeyr’s inaugural address, which is printed in 
the supplement to this issue of Nature, indicates 
the remarkable advanoes made since 1905 in 
South Afrioa in almost every branch of science. 
Mr. Hofmeyr very properly recognises the great 
service of the late Sir David Gill to science 
in South Afrioa in the early part of this cen¬ 
tury. Without him there would have been no 
body in South Africa corresponding to the British 
Association, for to him, and to a lesser extent Sir 
Charles Metcalfe, the existence of the South African 
Association is largely due. Sir David was not only 
a great astronomer, but also a very inspiring and 
attractive personality. 

In 1905 there were four separate States, each en¬ 
joying, under the Crown, a very large measure of 
independence. Two of them, the Transvaal and 
the Orange Free State, as a result of the war, 
were still under Imperial tutelage, but in 1907 they 
were given lull respionsble government. It cannot 
be truthfully stated, however, that these four States 
formed a very happy family ; indeed, the exact 
converse was the case, but in 1910 all came together 
and formed what is now known as the Union of 
South Africa. It was then that the real advances 
in scientific work started, for, thanks largely to a 
bulging Transvaal treasury, government depart¬ 
ments were properly staffed with scientific workers. 
When it obtained responsible government in 
1907 the Transvaal showed the way, possibly 
because it had the necessary money, and the world- 
renowned Veterinary Station at Onderstepoort to 
which Mr. Hofmeyr refers was actually planned 
before union took place. 

Twenty-four years is not a long period, but pos¬ 
sibly no other country has experienced such changes 
within a similar time. Governmental changes have 
already been indicated, but the whole country’s 
physical aspect has altered almost beyond recog¬ 
nition. Vineyards, orchards, plantations, and trim 
homesteads now abound where formerly there was 
nothing but bare veldt. The flocks of sheep and 
cattle have increased beyond the wildest dreams of 
those who can recall the conditions of 1905. It is 
true that ostriches, thanks to fickle fashion, have 
decreased for the moment, as have also Angora 
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goats, but the nuclei of potentially important 
industries still remain. Great stretches of country 
which were deadly to man and beast are now toeing 
successfully farmed and healthy children are being 
reared. The fight against animal and plant diseases 
has been waged without ceasing and, thanks to the 
vigilance of an alert staff of scientific workers 
attached to the agricultural department, great 
victories have been won. In this connexion the 
work of Lord Milner must never be forgotten, for 
it was he, and no other, who laid the foundations 
of a scientific agricultural policy the results of which 
are so apparent to-day. This fight has been waged 
in the laboratories ae well as in the veldt. Twenty- 
four years ago South Africa was importing many of 
its everyday food requirements, such as butter, 
cheese, and bacon. To-day she is exporting all these 
and many others, but she has still to import a 
considerable proportion of her wheat. 

Sir Thomas Holland, the new president of the 
British Association, will find much to interest him 
in his own line of work, for in spite of the triumphs 
of agricultural science, South Africa is still in the 
minds of the public mainly a produoer of gold, 
diamonds, and, to a minor extent, of platinum. 
The Geological Survey, from the merely material 
point of view, has brought much wealth to the 
country as a whole through its discoveries and 
surveys, and in Northern Rhodesia a most am¬ 
bitious scheme of geophysical survey is now being 
undertaken. Two years ago, at the Empire Mining 
and Metallurgical Congress held in Canada, Sir 
Thomas delivered an epoch-making address in 
which he advocated the necessity of making a 
review of the mineral resources of the Empire, and 
though nothing tangible has resulted, his views have 
not been forgotten ; and South Africa, which is 
probably as well known geologically and minera- 
logically m &ny other country in the world, is still 
capable of springing miner&logical surprises which 
increase her potential wealth. It is true that many, 
indeed most, of the discoveries have been made 
by the old-time prospector, but it looks as if the 
new geophysical methods were likely to oust that 
picturesque character from his most interesting 
occupation. 

Then, although the Rand and Kimberley are still 
the most important mining centres, they have 
ceased to be the only ones. Indeed, it looks as if 
Northern Rhodesia will at no distant date rival 
the Rand with regard to the value of its output 
of copper and other metals and minerals. But 
throughout the Union itself there are many centres 
of mining activity concerned with the actual mining 
No. 3117, Vol. 124] 


and subsequent treatment of coal, platinum, 
chrome, asbestos, mica, tin, manganese, magnesite, 
beryl, and other minerals of minor importance. 

Not many years ago, the exports from South 
Africa were made up almost entirely of gold and 
diamonds, but to-day the agricultural products, as 
Mr. Hofmeyr points out, very nearly equal in value 
the mineral exports, and it is anticipated that at no 
distant date they will even exceed them. These 
great advances are undoubtedly due to the applica¬ 
tion of scientific principles, and although the amount 
of research work carried out in the laboratories of 
the four teaching universities of the country is 
comparatively small at the moment, that work is 
undoubtedly of paramount importance to South 
Africa itself. 

Mr. Hofmeyr refers with justifiable pride to the 
great advances which have been made in university 
teaching—advances in whioh he himself took no 
mean part. There is, however, just a doubt as to 
whether they have not been too rapid for a country 
which, after all, has a white population of only a 
million and a half. Probably they were inevitable, 
as the distances between populous centres are very 
great, and there has always existed a healthy pro¬ 
vincial patriotism which has mode for duplication 
of services generally. There are, for example, two 
well-equipped medical schools when probably one 
is quite sufficient for the country’s requirements. 
There is also overlapping in certain specific sub¬ 
jects. If, in the fullness of time, one of the exist¬ 
ing universities could be developed for research and 
post-graduate teaching, the country would un¬ 
doubtedly be the gainer. At present there is too 
much teaching and too little research, and yet, as 
has already been indicated, the output is quite 
considerable South Africa is fortunately very 
rioh in historical archives, and thanks to Mr. 
Graham Botha, Sir George Cory, Prof. Eric Walker, 
and many other earnest workers, these are being 
rescued from comparative oblivion and made 
public. 

Then, again, thanks to a few ardent workers 
inside and outside the universities, the origins of 
the native races, their languages, their folk-lore, 
and their customs, are being studied to-day os never 
before. The natives are being rapidly civilised, 
their old tribal customs are gradually dying out, 
and the authority of the chiefs, except in the native 
reserves, has practically disappeared. Nothing 
quite satisfactory has yet taken its place. The 
black man is South Africa’s greatest problem to-day. 
All others fade into relative insignificance, and 
it will take the combined wisdom of both the 
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dominant races to reach a solution. The members 
of the British Association cannot be expected to 
grasp all the ethnological, economic, and political 
aspects of this great and most difficult problem in 
the short time at their disposal, but they can at 
least regard it from an entirely detached point 
of view. 

Those who were living in South Africa at the 
time of the last meeting there of the British 
Association wondered very naturally what would bo 
the effect of that very inspiring experience, They 
felt that they were on the eve of great happenings, 
but no one could predict what these would be. 

Looking back, we find it difficult even to-day to 
assess the benefits which acorued to the country as 
a whole. Both visitors and hosts were undoubt¬ 
edly inspired by the interchange of thought and 
experience, and it was surely no coincidence that, 
immediately after the visit, South Africa as a whole 
set out to wage scientific warfare on its all too 
numerous pests and parasites, to discover the 
possibilities of new forms of agriculture, and to 
inaugurate a more extensive geological survey cam¬ 
paign. The people as a whole, and those who 
were responsible for the government of the oountry, 
had their thoughts very definitely directed to the 
application of scientific endeavour. 

Those who live in South Africa, and those outside 
it who endeavour through sheer love of that great 
country to keep in touch with its many problems, 
again feel that they are on the eve of great happen¬ 
ings. What they will be no one can say, but the 
members of the British Association will find a 
better eduoated, community, a more receptive 
publio, and a greater appreciation of the benefits of 
scienoe among all classes than on the last occasion. 
They will also find a very healthy spirit of national¬ 
ism, developed largely since the War, but finding 
expression in all walks of life. Nevertheless, they 
are assured in advanoe of a hearty welcome from 
all sections of the community, and we have no 
doubt that not only will the present visit be as 
inspiring as the last, but also that its results will be 
infinitely more beneficial, not to South Africa alone, 
but to the whole of the British Empire and to the 
world at large. 

The British Association when it visits an out¬ 
post of the Empire acts as a catalyst; little is 
known about the methods whereby these mysterious 
bodies exercise their equally mysterious effects, 
but they are nevertheless perfectly definite, 
South Africa is a splendid field for this catalyst, 
and we are sure that the stimulus afforded by the 
present meeting win be felt for many years. 
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A Classic of Physics. 

The Collected Works of J. Willard Gibbs. In 2 vole. 
Vol. 1 : Thermodynamics. Pp. xxviii +434. 15s. 
net. Vol. 2 : Part i., Elementary Principles in 
Statistical Mechanics ; Part ii., Dynamics, Vector 
Analysis , and Multiple Algebra , Electromagnetic 
Theory of Light , etc. Pp. xviii +207 + vi +284. 
16s. net. (New York, London and Toronto : 
Longmans, Green and Co., Ltd., 1928.) 2 vols., 
25s.«iet, 

HE writings of Gibbs on thermodynamics and 
statistical theory were far and away the most 
complete of the early presentations of those subjects, 
but there must be many with a good knowledge of 
the theories who have never consulted the originals. 
As his works have long been out-of-print, the editors 
have performed a most valuable service in bringing 
out the present two volumes. They are beautifully 
printed, and the editors are to be congratulated on 
having adopted the right method for the re-issue 
of a classic ; a commentary will certainly be useful, 
and one is to be composed by a number of authori¬ 
ties, but the present books are not disfigured by 
footnotes in the manner so often practised by 
energetic but injudicious editors. 

It is well known that Gibbs’s work did not meet 
with great appreciation for many years, and after 
reading his papers it is interesting to consider why. 
We can imagine some elder of the Connecticut 
Academy after one of their meetings telling him as 
delicately as possible that lie could not understand 
what the “ Heterogeneous Equilibria M was about; 
and then Gibbs would go home and amplify it, 
expecting thereby to make it as clear to others 
as to himself. The result is that, once the chief 
idea is grasped, the whole is discussed in such great 
detail that it could scarcely be improved in ease or 
clearness. The whole trouble is at the beginning, 
and depends on the reader being able to fed the 
meaning of dt'&tdv -pdv - p 1 dm l - p^im 2 - . . . 
(Gibbs always considers the case of inequality with 
care), and for most of us it is unfortunately a con¬ 
siderable step from admitting the logic of the 
equation to the intuitive understanding of it. It 
is hard to see how amplifying his introduction 
would have helped ; what is needed is habit of 
thought, and this can only grow with the lapse of 
time. His first paper on thermodynamics was 
published in 1873, two years before the great paper, 
and the right answer to anyone who complains 
about the “ Heterogeneous Equilibria ” is to advise 
him to spend, like Gibbs, two years over its pre¬ 
liminaries. 
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The same qualities appear in the 44 Statistical 
Mechanics There is the same novelty in the 
initial idea of a canonical ensemble , and the same 
admirably lucid and detailed account of its .con¬ 
sequences, leading gently towards the principles of 
thermodynamics—with at the end a clear percep¬ 
tion of the difficulties of radiation. It is always 
interesting to ask any physicist whether he prefers 
Gibbs’s foundation of statistics or that based on 
the ideas of Maxwell and Boltzmann. Everyone 
agrees that an assumption must be made^some- 
where, but different qualities of mind like to take 
it differently. Some prefer to follow Gibbs in the 
conception of the canonical ensemble , a very explicit 
assumption, but one whioh is not obvious enough to 
be classod as axiomatic—especially as he uses it 
in Chap, xv,, where the rather abstruse conception 
of the thermodynamic potential seems to spring 
complete out of nothing. Others prefer to go 
behind the canonical ensemble by using the micro- 
canonical t in which the systems considered all have 
the same energy and number of atoms. There is no 
doubt that this idea is more easily grasped and is 
more plausible, but closer examination shows that 
it merely conceals the same fundamental diffi¬ 
culties rather more deeply. Gibbs discusses it in 
one chapter, but his treatment is only really to 
show that it approximates to the canonical. With 
modern technical methods the microcanonical 
ensemble is as easily discussed as the other, and 
presents us with the temperature and potentials 
as obvious mathematical consequences of the cal¬ 
culus ; it is tempting to believe that if Gibbs had 
known of this calculus he would have put the micro- 
canonical ensemble in a more prominent position. 

These two great works show Gibbs’s main 
character, a capacity for quietly puzzling out a 
whole field of thought entirely by himself, and 
getting it into perfect order. That was his main 
quality, but it was made possible for him by a 
second quality, and one rather unexpected in a 
man whose whole work was devoted to natural 
philosophy. This is a oapaoity for deep symbolism, 
and in reading his work we have the feeling that 
he got more enjoyment out of this mathematical 
quality than from its physical applications. This 
is exemplified in the 44 Heterogeneous Equilibria ” 
by the masterly way in which he handles the 
variational symbols d , S, and D (but never 0). The 
same mathematical taste comes out even more 
strongly in his papers on vector analysis, which are 
the only ones in which any traoe of personal feeling 
appears. 

It is one of the perversities of humanity, that we 
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get more excited about notations than about the 
things they represent. Gibbs’s vector notation 
was attacked by T&it, who championed Hamilton’s 
quaternions with a very undue asperity, and Gibbs’s 
reply, though muoh more restrained, was largely a 
counter-attack on Hamilton. The symbolism of 
vectors has gone through many changes, and even 
now we can scarcely pronounce a final judgment. 
The quaternion certainly has a much more limited 
scope, for though it is better than other methods 
to deal with rotations, it cannot represent tensors ; 
and it has a brutal directness which must have been 
repugnant to the symbolic mind of Gibbs. His 
method, on the other hand, started from the very 
broad ideas of multiple algebra, and was based on 
the * dyadic ’, essentially a tensor. A few years 
ago it would have been said that neither of them 
was the right notation, certainly not the quaternion, 
and scarcely the dyadic ; for, if we want to go 
beyond the mere idea of vectors, we had better be 
able to describe tensors of any rank, whioh can be 
done admirably by the use of subscript letters. But, 
curiously enough, in the last year both Gibbs and 
Hamilton have been reinstated, Gibbs because his 
notation is that of matrices, which play such a part 
in the quantum theory, and Hamilton, because the 
quantities used in expressing the ‘ spinning elec¬ 
tron ’ have a peculiar quatemion-like flavour and 
are quite unlike ordinary vectors. 

After reading through all Gibbs’s works one 
is naturally drawn to make an estimate of what 
were the peculiar qualities of the man. A rough 
dichotomy of great men of science can bo made 
into those who achieve their greatness by under¬ 
standing things, and those who achieve it because 
they know what they do not understand. The 
first type, of which Kelvin was an example, 
seems to have been bom with a direot com¬ 
prehension of some part of Nature and only has 
to grow up in order to explain it. The second 
type works in quite a different way, by puzzling 
out the things it does not understand. Rayleigh 
was of this type, and so was Gibbs, and it is inter¬ 
esting to remember that Kelvin did not think muoh 
of Gibbs’s work. But though we have likened him 
to Rayleigh, there was a very great difference 
between them ; for Rayleigh wanted to understand 
anything that turned up, whether it was the general 
theory of radiation or how much grease there is on 
clean water, whereas Gibbs was only interested in 
principles, and undertook the more practical of his 
works merely in order to convince others that his 
principles were useful. It is this steadfast study of 
broad principles that constitutes his greatness. 
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The Hellenic Society, 1879 - 1929 . 

The Journal of Hellenic Studies. Vol. 49. Part 1. 
Pp. 139 + xcvii 4- 6 plates. (London; 'Macmillan 
and Co., Ltd., 1929.) 21a. net. 

HE celebration of the fiftieth anniversary of 
the Society for the Promotion of Hellenic 
Studies in June last has been made the occasion 
for the publication of a history of the Society, 
which appears as a supplement to the recent 
issue of the Society’s journal. The task of telling 
the story could have been entrusted to no more 
competent author than Mr. George Macmillan. He 
is one of the few remaining original members, he 
acted as honorary secretary from the inception of 
the Society until 1919, and is now its honorary 
treasurer ; but beyond this the idea of the forma¬ 
tion of such a society was his, and it was due to 
him and to Prof. Sayce, with the staunch support 
of Mr. (afterwards Sir) Charles Newton, that the 
Society came into being in 1879. Mr. Macmillan had 
also profited much by the support and advice of M. 
Gennadius, then Minister for Greece in Great Britain. 

It is perhaps not easy in these days, when 
societies seem to spring up with comparatively 
little effort, to realise the courage required in the 
’seventies to carry through such an undertaking as 
the formation of a society for the study of such a 
subject as ancient and modern Greek language and 
culture. Further, the invitation to join the Society 
was originally issued only to those who had been 
in Greece—not in those days a very large number. 
When once it was constituted, however, the com¬ 
mittee was to haye the power “ to elect such other 
persons as are interested in its objects ”. The 
response to the personal appeal issued by Mr. 
Macmillan and Prof, Sayce was immediate and 
enthusiastic, and almost at once the numbers grew T 
to beyond their hopes. The early lists of supporters 
comprise the flower of British classical scholarship ; 
but the immediate success of the Society and the 
wise administration of its affairs, which have placed 
it in the front rank of the learned societies of Great 
Britain, were due to the energy and never-failing 
enthusiasm of Mr. Macmillan, ably seconded by 
Sir Charles Newton. 

Mr. Macmillan’s history of the Society falls into 
two parts* The first part covers up to the year 
1904 and was originally written for the twenty- 
fifth anniversary. Although this is only reissued 
in order to make the survey of the whole period 
complete, it may not be out of place to recall some 
of the activities for which the Sooiety was directly 
responsible or with which it lias been associated, as 
No. 8117, Vol. 124] 


a reminder of the debt owed by scholarship to 
those who have been responsible for its policy and 
administration. Foremost among such activities 
is the Journal of Hellenic Studies , of which the first 
volume appeared in 1880. Some anxiety was ex¬ 
pressed at the time lest the venture might fail to 
maintain its vigour after the first interest had died 
away. These fears were ill-founded. The Journal 
has had among its contributors such men as 
Schliemann, Colvin, Irnhoof Blumer, Sir W. M. 
Ramsay, Sir Arthur Evans, and D. G. Hogarth, to 
name only a few—men whose reputations are im¬ 
perishable while the life and literature of ancient 
Greece are of account in intellectual culture. Many 
of the contributions to its pages will be of supreme 
authority, each in its special branch of study, for 
generations, and the frequency of the references to 
tho Journal in standard works, in classical studies, 
and in archaeology bears witness to its repute. 

Among the original purposes of the Society was 
tho publication of copies and photographs of Greek 
monuments and inscriptions of all kinds. It was 
also intended to assist travellers and students by 
providing or arranging for the provision of certain 
facilities and conveniences in Greece itself. Herein 
lay the germs of the most useful and fruitful of 
the activities undertaken by the Society. On one 
side it came to take an active part in promoting 
the exploration of the ancient sites of Greece and 
Asia Minor ; on the other, it brought the full 
weight of its influence to bear on the movement, 
initiated by Sir Richard Jebb, for tho foundation 
of the British School of Archueology in Athens, and, 
at a later stage, to assist in founding the sister 
School of Archaeology in Rome. Even before the 
foundation of the School in Athens in 1886, the 
Council in 1881 had helped to finance W. M. 
Ramsay in an archaeological expedition .to Asia 
Minor by voting £150 for the expenses of a draughts¬ 
man. The results of this expedition encouraged 
the Council to further efforts, and an Asia Minor 
Exploration Fund was instituted to carry on the 
work. This was the first only of a number of 
funds for similar purposes. Grants were made for 
work at Naukratis, Thasos, in Caria and on the 
site of Alexandria. A Cyprus Exploration Fund, 
established in 1886, was followed by a Cretan 
Exploration Fund in 1899 under the direction 
of Sir Arthur Evans, Dr. D. G. Hogarth, and 
Mr. R. C. Bosanquet. The important results to 
follow on this last undertaking need no emphasis; 
but they stimulated the British School to under¬ 
take a Cretan excavation of its ow n at PaJaekastro 
in 1902. 

r> 1 
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The history of the Society between 1904 and the 
present year is a record of steady work and ex¬ 
pansion stimulated by the discoveries of Sir Arthur 
Evans in Crete and of the members of the British 
School both in Crete and on the mainland. The 
work was sadly interrupted by the War and the 
Society paid its toll from among its younger mem¬ 
bers. The special knowledge of the Near East 
possessed by members of the Society and of the 
British School was an asset in the Eastern theatres 
of war, of which full advantage was taken and the 
nature of which is perhaps only imperfectly realised. 

In 1908 the library had grown beyond the 
capacity of its original quarters in the premises of 
the Royal Asiatic Society at 22 Albemarle Street, 
and in the following year it moved to 19 Blooms¬ 
bury Square. In 1910-11 the premises were ex¬ 
tended to accommodate the offices of the British 
Schools at Athens and Rome, and, by a wise 
decision, a common library and collection of photo¬ 
graphs and lantern slides for the three bodies was 
formed. It was not long, however, before this 
arrangement Jed to the necessity for still further 
increase in accommodation, and latterly a house 
has been acquired in Bedford Square, as is recorded 
in the Report for 1925-26, where the Society is 
likely to remain for at least another generation. 

In these days, when interest in classical scholar¬ 
ship in the narrower and more restricted sense is 
thought to be on the wane, the prosperity and 
growth of the Society for the Promotion of Hellenic 
Studios may be taken as a gratifying sign that the 
culture of the Mediterranean, so important in the 
history of civilisation, still holds its own in the in¬ 
terests of an influential section of the community. 
We wish the Society an increasingly prosperous and 
productive future. 


The Subject Index to Periodicals, 

The Subject Index to Periodicals , 1927 , Issued by 
the Library Association. Pp. x + 299. (London ; 
The Library Association, 1929.) 70*. net. 

HIS Index was commenced in 1915 as a suc¬ 
cessor to Poole’s Index, which had ceased 
some years earlier. The present volume sets out 
to arrange alphabetically by subjects the more 
important articles in some 600 periodicals, mainly 
in the English language and of a general character, 
covering the principal English scientific and techni¬ 
cal periodicals, but excluding most of the specialist 
and semi-technical periodicals and foreign scientific 
and technical journals. The Index caters only for 
such inquiries as may be expected to confront a 
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general librarian. From this point of view it is 
very well done ? the get-up is excellent in every way, 
and, considering the labour of compilation, which is 
only to be comprehended by those who have under¬ 
taken similar work, the price is not high. 

The only serious blemish one can find in the work 
is the system of alphabetical subject headings, 
devoid of even a rudimentary classification, in 
which confusion appears in the garb of simplicity. 
It is doubtful, in view of the intricate network of 
cross-references required, whether there is any less 
labour involved in compiling the Index on this 
principle rather than on a classified system ; whilst 
the labour thrown on to the searcher, who must 
progress painfully through the tortuous labyrinth of 
cross-references, is augmented disproportionately. 
The preface states that the alphabetical headings 
of the Library of Congress have been used in the 
main. 11 would have been advantageous to employ 

the Library of Congress Classification itself, or, 
better, a classification which is comprehensive 
enough to permit periodical literature to be classi¬ 
fied—suoh as the Universal Decimal Classification. 

The faults in the Index, which even the most 
cursory examination reveals, are those that are in¬ 
separable from the system adopted, and which no 
reasonable amount of care on the part of the colla¬ 
borators could have avoided, namely, the juxtaposi¬ 
tion of incongruous subjects, and the separation of 
related ones. The entry, under the heading “Cells ”, 
together with articles on living cells, of a paper on 
the geometrical properties of space—stackability 
of tetrakaidecahedra—is reminiscent of the biblio¬ 
grapher s classification of “ Lead, kindly light ” 
with “ Lead pipes If one would study the pro¬ 
perties of living cells, one finds two papers under 
“ Cells ”, with cross-references to “ Embryology ”, 
“ Golgi Apparatus ”, “ Karyokinesis ”, “ Plant 
Cells ” and “ Turners ”, and under each of these 
headings there are several further cross-references, 
and so on. Would one investigate the acoustics of 
buildings ; from “ Acoustics ” there is a reference to 
“ Sound ”, and vice versa. “Acoustics ” leads to 
“ Architectural Acoustics ”, where one finds eight 
papers, and to “ Music : Acoustics ”, with no 
papers. From “ Sound ” one reaches “ Music : 
Acoustics ” again, thence coming back to “ Archi¬ 
tectural Acoustics ”, but with a reference also to 
“ Echo ”, where two more papers are found, 
though no reference to the Albert Hall echo occurs 
here. This must be found under “ Albert Hall 
But a reference to that heading is given under 
“ Architectural Acoustics This heading also 
leads to “ Buildings : Sound-proofing ”, with three 
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papers, and “ Church Architecture ”, with two. 
Looking for articles on geophysical proapeoting, one 
finds none under “ Geophysics ”, but there is a cross- 
reference to “ Prospecting ” where there is one 
article. This leads to “ Electrical Prospecting ”, 
with one more, and thence to “ Torsion Balance ” 
with another article. There is no reference to a 
paper on “ Applications of sound-prospecting to 
geophysics ”, which is listed under “ Sound : Pro¬ 
pagation If the subject were more compre¬ 
hensive, the maze of cross-references would be still 
more bewildering, leading in the end to the collec¬ 
tion of references to the papers of only a single 
year. 

In spite of the system, however, the work should 
be recommended as a very useful index for the 
general librarian and for the reader who does not 
need to exhaust his subject. 

S. C. Bradford. 


Our Bookshelf. 

Field and Colliery Surveying : a Text-book for 
Student8 of Mining and. Civil Engineering Sur¬ 
veying. By T. A. O’Donahue and T. G. Booking. 
New and revised edition. Pp, xvi+327. (Lon¬ 
don : Macmillan and Co., Ltd., 1928.) 10,v. 6rf. 
net. 

This book has been reprinted, sometimes with 
additions and revisions, no less than thirteen times. 
Past success guarantees the success of an able 
revision. The size of page of the present edition 
has increased by some fifteen per cent, and there are 
fourteen more pages, while much of the ground¬ 
work in geometry and mensuration has been wisely 
omitted to make room for descriptions of improve¬ 
ments in surveying instruments and methods. The 
original author has been joined by Mr. T. G. 
Booking, a surveyor well known not only in practice 
but also by his important contributions to the 
periodical press and to the Transactions of the 
Institution of Mining Engineers. Both authors 
are prominent in the mining profession : both have 
had experience as examiners ; the collaboration 
is therefore a happy one and is also to be welcomed 
because, while one author obtained hie early experi¬ 
ence in the north, the other has had experience 
both as a civil and mining engineer mainly in the 
midlands and the south. This revision has purged 
the book of some localisms of practice and pro¬ 
vincialisms of expression. 

The book should now be fairly representative of 
the survey praotioe in many British coalfields. But 
it is clearly not a complete exposition, and the only 
excuse for its sub-title is that it will be useful to 
pupils of firms styling themselves “ Civil and Mining 
Engineers ”. The preference of Mr. Booking for 
his three-tripod theodolitio outfit is made clear, 
but this scarcely warrants the extreme brevity gf 
the treatment of the Galletly modification ; and 
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his curt dismissal of one-tripod outfits in a few lines 
is regrettable. His generalisation that “ a sun 
veyor should learn to dispense with this additional 
complication (a centring device) and become ex¬ 
perienced in setting up expeditiously and accurately 
without it ” is only valid for three-tripod outfits ; 
applied to one-tripod outfits, it is a case pf Booking 
contra mundum. For such devices abound ; every 
firm of instrument-makers of whatever nationality 
manufactures them; and they are universally 
adopted underground and generally for surfacial 
surveys. 

The selected instance of a traverse of 8505 ft. 
with closing errors of e x = -1*79 ft., e 9 = ^0-96 ft., 
e, = £0 26 ft. does not prove the excellence of Mr. 
Booking’s outfit and method, for accidental errors 
are most commonly mutually destructive, and the 
most probable aggregate of such errors is zero ; 
what it does show is lack of sympathy with the 
modern practice of teaching university students 
to test the performances of instruments from 
statistics by averaging, or by the method of least 
squares, and thus more rapid]}' anti surely to arrive 
at conclusions which the surveyor anciently formed 
from the impressions of a lifelong experience ! 

L. H. Cooke. 

Probleme der Jcosmischen Physik. Herausgegeben 
von Prof. Christian Jensen und Prof. Dr. Arnold 
Schwassmann. Band 11 : Das Zodiakallicht; 
se in Wesen, seine kosmiseke oder tellur ische 
Stellung. Von Dr. Friedrich Schmid. Pp. x + 
132 + 4 Tafeln. (Hamburg : Henri Grand, 1928.) 
10-50 gold marks. 

This excellent series of monographs serves a 
valuable purpose in providing separate works on 
many interesting natural phenomena, and not least 
in the case of those of minor interest, the literature 
of which is fragmentary and widely scattered ; 
workers in other fields can turn to these books with 
fair confidence that they will find all the important 
facts and theories concerning the respective sub¬ 
jects. In particular this is the case with the 
volume under review, which, appears to be almost 
the first book expressly devoted to the zodiacal 
light; the author is an enthusiastic student of the 
subject, and has observed it systematically for 
nearly forty years. The volume is of great interest 
both on the side of observation and on that of 
theory ; it may be hoped that it will lead others 
to observe the zodiacal light regularly, especially 
since the way in which the position and form of the 
light vary with the latitude and longitude of the 
station of observation is not yet adequately known. 

The main theoretical question involved in the 
subject is whether the rarefied matter which, by 
reflection of sunlight, produces the zodiacal light, 
is distributed throughout the solar system up to 
or beyond the earth’s orbit, or whether it is merely a 
terrestrial appendage. The author argues cogently 
for the latter view ; he regards the zodiacal light 
as the highest and last twilight bow produced by 
the bending of light in tt^e earth’s atmosphere. 
The theory implies an immense extension of the 
earth’s atmosphere, with an oblateness in a plane 
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coinciding more nearly with the ecliptic than with 
the equator, and therefore not explicable merely 
by the rotation of the outer atmosphere with the 
rest of the earth. 

In the discussion of this part of his subject the 
author's speculations range rather widely, but the 
atmosphere presents us with so many inescapable 
riddles that the addition of one more, relating to 
its most inaccessible regions, is only in keeping with 
its character. The terrestrial origin of the zodiacal 
light is rendered more probable by the existence of 
a zodiacal light associated with the moon. 

The Problem of Motor Transport: an Economic 
Analysis. By Christopher T. Brunner. Pp. 
187. (London: Ernest Benn, Ltd., 1928.) 
12s. M. net. 

Every return of motor traffic in every country 
shows an ever - increasing number of cars and 
lorries in use, and though it was only in 1907, as 
we are reminded by Mr. Brunner, that Mr. Asquith 
referred to motor-cars as “ a luxury which is apt 
to degenerate into a nuisance ”, the petrol-driven 
vehicle is bringing about a change in our modes of 
travel comparable only to the revolution effected 
by the railway. Mass production places the 
motor-car at the service of the man of modest means, 
and if he cannot afford a car himself, he is a 
customer of the bus and charabanc owner. 

Motor transport problems are therefore always 
with us, and to those who want a general review 
of them a better book than Mr. Brunner’s would be 
hard to find. Jt does not tell the reader how to 
choose or run a car, but it tells him something 
about the questions of taxation, traffic, rail and 
road competition, the economics of special motor 
roads, why railway companies retain horses, and 
how roads are maintained. Incidentally, on p. 120 
the author tells us that the idea of tarring roads 
originated with a workman of Hythe, who tarred 
the road in front of his own house at his own 
expense. Hythe boasts of being the birthplace 
of one great pioneer. Sir Francis Pettit Smith— 

1 Screw ’ Smith — the chief promotor of screws 
propulsion, and there is a tablet in the High Street 
to his memory. If Mr. Brunner is correct, Hythe 
should certainly tell us the name of this workman 
who has been a benefactor to millions of motorists, 
and to still more millions of pedestrians. 

D is Prinzip der kleinslen Wirkung von Leibniz bis 
zur Gegemvart. Von Adolf Kneser. (Wisscn- 
schaftliche Grundfragen: Pbilosophische Ab- 
handlungen, herausgegeben von R. Hdnigswald, 
Band 9.) Pp. ii-t-70. (Leipzig und Berlin: 
B. G. Teubner, 1928.) 4 gold marks. 

This pamphlet deals with the principle of least 
action, chiefly from a philosophical and historical j 
point of view. A few pages are given to the 
mathematical aspect, which the author, who has 
written on the calculus of variations, is excep* 
tionally well qualified to discuss. It is often 
asserted that the principle was due to Maupertuis, 
but it is here shown that the idea was enunciated 
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much earlier by Leibniz. His arguments were of 
a theological nature, and might not appeal to 
present-day scientific workers, but it is remarkable 
how much of the work of Einstein and others is in 
the form that Leibniz asserted could be given to 
every physical law. 

Strangely enough, Prof. Kneser, while discussing 
the use of the principle of least action in the theory 
of relativity, says nothing of the important part 
that it has played in establishing the new science 
of wave mechanics. It was the analogy between 
the principle of least action and Fermat's principle 
of least time that suggested an analogy between 
mechanics and optics, and led de Broglie and 
Schrddinger to such important results. 

H. T. H. P. 

The Tragedy of the Italia : With the Rescuers to the 

Red Tent . By l)avide Giudici. Pp. viii+2Jfl + 

34 plates. (London : Ernest Berm, Ltd., 1928.) 

12*. iSd. net. 

Thk author of this book is an Italian newspaper 
correspondent who was the only journalist on 
board the Kras sin, the Russian ice-breaker that 
took a prominent part in the rescue of the crew of 
the Italia airship off Spitsbergen in the spring of 
last year. His story is supplemented by accounts 
of several of the survivors. The Italia was wrecked 
off North East Land on a return flight from the 
North Pole. The cause of the disaster is not clear, 
but the result of it was the loss of seventeen lives, 
including that of Capt. R. Amundsen, who gal¬ 
lantly flew to the rescue, and the expenditure of 
large sums of money on search expeditions. In 
these operations the Krassin took a notable part. 
The ship was well handled, but her consumption 
of fuel, as much as 150 tons a day in open water, 
limited her sphere of work, and she was unable to 
force a passage in ice more than about six feet in 
thickness. In her second voyage, in September, the 
Krassin crossed the unexplored seas north of Giels 
Land on the way to Franz Josef Land. No new 
land was found. 

Typical Flies : a Photographic Atlas of Diptera. 

By E, K, Pearce. Series 3. Pp. xv + 64. 

(Cambridge : At the University Press, 1928.) 

10s. net. 

'This atlas is intended to help the beginner and 
attract attention to an order of insects the study 
of which is hampered by the lack of elementary 
treatises. Like its predecessors, it is essentially a 
picture book and its object is to illustrate typical 
British flies by means of annotated half-tone 
figures. The venation and general appearance of 
many Diptera are well portrayed by this method, 
and comparisons with the illustrations should 
enable the beginner to sort out a considerable 
proportion of his specimens into their major groups. 
In the case of the more striking examples, generic 
or, here and there, specific identifications are also 
possible. The atlas is uniform with its predecessors, 
and the standard of execution of the attractive 
plates is well maintained. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications.] 

Diffraction of X-rays by Two-Dimensional 
Crystal Lattice. 

Under this title, W. Linnik, of the Leningrad 
Optieal Institute, described in a recent issue of 
Nature {April 20) an effect obtained with copper Ka 
radiation and a mica crystal. A narrow beam of 
X-rays was passed through a cleavage plate of mica, 
whiefi had previously been heated to redness ami 
cooled. A photograph of the diffracted beam showed 
a series of spots, the arrangement of which is attri¬ 
buted by Linnik to the action of very thin layers of 
the crystal as independent two-dimensional gratings. 
It is supposed that “ the space effect will bo destroyed 
by the incoherence of waves produced by scattering 
from incorrectly spaced layers ”, the heat treatment 
having broken up the mica into very thin plates 
without disturbing their orientation. The arrange¬ 
ment of the diffracted beams corresponds to the 
pseudo-hexagonal network of points at intervals of 
tV2 A. in the cleavage plane (001‘), which is so striking 
a feature of the mica structure. 

1 do not think it is necessary to postulate diffraction 
by a two-dimensional lattice in order to explain 
Linnik's results ; they can be ascribed on the other 
hand to diffraction of the familiar type by the three- 
dimensional crystal grating, provided that one may 
assume the mica to consist of a number of flakes not 
quite parallel to each other. The normals to these 
flakes have a random orientation about, a certain 
mean position, though the flakes themselves retain 
their relative position in the sonse that there is no 
rotation of one flake over another around the mean 
normal. 

To tost whether such a structure of the mica plate 
would produce the effect observed by Linnik. the 
following experiment was tried by Mr. W. H. Taylor 
and myself. A cleaved section of muscovite mica, 
0*6 min. in thickness, was set up approximately nomial 
to a narrow beam of molybdenum K radiation. During 
the exposure of a photographic plate, the sect ion was 
rotated over a small range around both horizontal 
and vertical axes normal to the X-ray beam. The 
effect of this double rotation is to make the normal 
assume in turn all positions within a small solid angle 
extending five degrees in every direction from its 
mean position. The resulting photograph (Fig, l), 
While showing more spots owing to the shorter wave¬ 
length, has precisely the same appearance as that 
published by Linnik, There is a complete and fairly 
uniform series of spots such as would be made by a 
two-dimensional grating, though in this case the 
crystal was quite normal and there is no reason to 
ascribe the effects to anything but the familiar three- 
dimensional diffraction. When kept stationary the 
Crystal gave a Laue pattern; when heated this was 
partly replaced by the pattern of Fig. 1, though we 
did not succeed in obtaining so symmetrical a pattern 
with the heated crystal as that obtained by Linnik. 

This simulation of a two-dimensional grating effect 
can be readily understood if the mechanism of diffrac¬ 
tion is considered. Two of the three conditions for 
the diffraction of a monochromatic beam are imposed 
bv the spacing of the points on the basal net (th$ 
cleavage plane (001)). Thus any diffracted beams 
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which appear must have such positions as are to be 
expected from this two-dimensional grating. It can 
readily be calculated that the slight rooking to and 
fro of the mica does not appreciably affect these 
positions, a result familiar in the optical grating when 
the angle of diffraction is small. The thud condition 
for diffraction is achieved by the oscillation of the 
crystal. Owing to the great length of c axis 
(20 A.) a vorj r slight rocking of the crystal (or warping 
of its surface) will suffice to bring points in successive 
c planes into such a relative position that reinforce¬ 
ment. takes place. 

To put this more precisely, when a ]joint on the 
plate is formed by reflection from the plane (hkf), its 



Fin. l. 


position only depends on h and k, being independent 
of / if second-order corrections are neglected. A rock¬ 
ing of in every direction ensures that, for every 
value of h and A\ some piano hkl comes into position 
for reflection. If h and k are large, many values of / 
are possible, and the corresponding spot is due to the 
superposition of several diffracted beams. 

It is interesting to follow the changes to be expected 
as the wave-length is shortened. The spots will crowd 
towards the centre and form a more and more regular 
triangular pattern. Each outer spot is formed by the 
co-operation of a number of planes differing in index l ; 
hence an average between weakly and strongly re¬ 
flecting planes is struck and the outer spots will be 
regular in intensity. The photograph will in fact 
repeat all the features shown in the results of Kikuchi 
{Japanese Journal of Physics , 5, 2; 11)28) on the 

diffraction of electrons by mica, quoted by Linnik. 
Its appearance can be readily explained by the 
familiar laws of diffraction by a three-dimensional 
grating, assuming a slight random warping of the 
mica planes. It is not necessary either in the case of 
electron diffraction or X-ray diffraction to assume 
that the crystal acts as a two-dimensional grating. 

W. L. Bn Aim. 

University, Manchester, 

June 29. 


Asymmetry in the Radiation from the Hydrogen 
Atom in the Electric Field. 

In my monograph ” Axialit&t der Lichtemission und 
Atomstruktur ” (Polytechnische Buchhandlung A. 
Seydel, Berlin, 1927) I have discussed a case of 
asymmetry of radiation ; if atoms of an element, say 
of helium, pass through a gas such as hydrogen, under 
certain oonditiona for some spectral lines of the 
moving atoms the radiation in the direction opposite 
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to the movement is more intense than in the direction 
of the moving atoms. This phenomenon is one of 
the facts on which I have based the conclusion that 
the atoms of the chemical elements have an axial 
structure and that the emission of light from a 
single atom is of vortical structure ( Lichtunrbel ) (cf. 
my monograph “ Atomstruktur und Atombindung ”, 
Polytechmechc Buchhandhmg A. Seydel, Berlin, 1928). 

Guided by this idea of axiality of atomic structure 
and emission of light, I have recently discovered an 
asymmetry in the radiation emitted by atoms in an 
electric field. Certain lines of the radiation emitted 
along the axis of a superimposed electric field have 
different intensities in the two directions of this axis 
or. more generally, different intensities for the two 
sides of the plane perpendicular to this axis. 

The most important of my observations were made 
on the hydrogen lines Ha, Hp, H 7 , and H$ for the case 
of the emission along the axis of the superimposed 
electrical field, and show the following general 
phenomena. 

There are emitted along the axis of the electric 
field those components of the hydrogen lines which 
appear electrically normally vibrating to the axis of 
the field when the axis of vision is normal to the axis 
of the field. This holds for the components displaced 
towards the red (‘ rod ’) and also for the components 
displaced towards the violet (‘violet’); however, 
the violet components are emitted more intensely in 
the direction of the field than in the opposite direction, 
while, on the contrary, the red components are emitted 
more intensely in the direction opposite to the field 
than in the direction of the field. This phenomenon 
explains an observation made independently by Mr. 
Wierl, that for the line Hy in the case in which the 
axis of vision is opposite to the direction of the field, 
the violet components appear more intense than the 
red components. 

This asymmetry of radiation of the hydrogen atom 
in the electric field is incompatible with the Bohr- 
Epstein-Kromers theory and with the Heisenberg- 
Schrttdingor theory of the intensity of radiation of 
the hydrogen atom in the electric field, as also with 
the Sommerfeld theorem, founded on this theory, on 
the symmetry of the hydrogen atom; for these 
theories require that the intensity of the radiation 
should be symmetrical to the plane normal to the 
axis of the electric field. J. Stark. 

Grossliesselohe-Miinchen, June 28. 

The * Absolute’ and 'Relative*. 

It might serve a useful scientific purpose to point 
out some remarkable anomalies that have resulted 
from attempts to deduce philosophical conclusions 
from the findings of pure scientific research. Modern 
science lias as yet no philosophy of its own, but the 
significance of its great achievements experimentally 
cannot be interpreted legitimately by means of the 
speculative philosophy of the school-men. Much atten¬ 
tion has been paid to the general reader by writers 
who try to explain physical phenomena ‘ philosophic¬ 
ally ’ without n clearly defined technical vocabulary. 
That such attempts have been premature anti ill- 
considered iH evident, by the confusion in the minds 
of many persona, lay and scientific, as to the future 
of science. 

For example : some statements in Nattole (June 22, 
p. 954) concerning “ Psychological Conceptions in 
Other Sciences ” are so alarming as to cause pne to 
inquire whether it be the intention of workers in pure 
research to cease work and shut up their laboratories. 
Even though the conditions that determine quantum 
* jumps ’ cannot be detected by instruments at present 
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in use, are we entitled to jump to the conclusion that 
“structure and entities [now under observation arej 
in themselves unknowable and unimaginable “ ? Have 
we, indeed, reached the limit of possible human know¬ 
ledge T The remark above cited is prefaced by the 
statement of Dr. Myers that “ with the development 
of knowledge, ideas of the * absolute ’ have been, 
gradually replaced by those of the ‘ relative ’ Fur¬ 
ther development of knowledge seems doubtful if in¬ 
dividual entities are in fact unknowable ! However* 
conceptions of 4 relativity * appear to dominate the 
field, at present, to such an extent that one almost 
questions the sincerity of the search for a unitary 
field theory to synthesise relative conditions. Is it 
a really serious quest or merely a competition pour 
passer le temps ? 

While illogical, this attitude is consistent with the 
spirit of an age that would repudiate the principle of 
cause and effect physically as morally. Still, the 
innate tendency of the human mind to seek for a 
‘ cause ’ cannot be wholly repressed. Some types of 
mind feel compelled to account for the behaviour of 
the blind forces of Nature, regardless of the temporary 
experimental impasse ; and they have arbitrarily 
attributed to these forces a power of choice and self- 
direction supposed to bo exercised by human beings. 
There is no scientific ‘ cause * behind the electron l 
Physical phenomena occur as and when a * decision * 
is made by a capricious entity or electron which, like 
a god of popular mythology, has the power, appar¬ 
ently, to act. as it ‘ chooses ’ or ‘ prefers \ whatever 
the environmental conditions. Hurely this is sus¬ 
piciously like absolutism in the sense understood by 
democratic* entities ? 

To speak, however, of having * ideas about the 
absolute * is one of the many contemporary illustra¬ 
tions of a contradiction in terms. To conceive it pos¬ 
sible to form any idea to represent the absolute is tho 
cardinal error of theological and idealist philosophies 
the absolute deity of which is a decidedly relative 
individual discarded by science some generations ago. 

In the article (Nature, June 1 and 8), “Einstein’s 
and other Unitary Field Theories: An Explanation for 
the General Reader ”, Prof. Piaggio refers to Newton’s 
belief in absolute rotat ion. As the great Newton cannot 
have been an illogical thinker, it should be worth while 
to examine the basis of this belief. We who function 
in finite, relative matter are unable, obviously, to 
contact, record, or describe an infinite, absolute energy* 
if such there be. But., though we cannot imagine a 
state of rotation per se, physics, to be logical, must 
postulate a perpetual, self-generating motion as tho 
uncreated, causeless cause of known and knowable 
material velocities. In-finite (without end or begin¬ 
ning), when ascribed to energy , means ceaseless, that is 
without intervals —a state that cannot be conceived 
mentally but, nevertheless, a logical and necessary 
hypothesis. For, if there be no such absolute per¬ 
petuity or infinity, how do relative conditions come 
into existence and how are they maintained in their 
interrelated activities ? 


While research is inducing a greater respect for the 
scientific knowledge of former ages, no investigation, 
has been made by science into the philosophical 
rationale of the ancient arts of alchemy, astronomy* 
medicine, psychology, etc. Consequently, we attribute 
ideas of popular religions to the ancient scientific 
philosophers whose only deity was absolute motion. 
14 Everything is full of gods,” Thales said* because 
* gods ’ and 1 atoms ' were synonymous terms. It is 
possible that there may be renewed appreciation of 
Newton’s science when his philosophy is understood. 


JuAe 23. 


W. W. L, 
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New Fixatives for Plant Cytology. 

Fob the study of somatic chromosomes a fixative 
is required that penetrates quickly, but does not 
shrink the cytoplasm ; that spreads the chromosomes 
for counting, and gives clear definition of constrictions 
and trabants. Camoy spreads the chromosomes out 
well, but most of the definition is lost, Flemming 
and its modifications are most useful, giving very 
good results, but there arc some plants for which 
they are not. suitable. Some plants, however, cannot 
be fixed well by any of our present methods. 

In the course of work with Primula sinensis a 
number of fixatives were tried, among others the 
following new formula, which was found to give 


excellent results: 

1 per cent Chromic acid . . 90 c.c, 

Potassium bichromate . . .1 gm. 

Sodium sulphate. . . .0-5 gm. 

Urea . . . , . .1 gm. 

5 per cent Glacial acetic acid . 10 c.c, 

2 per cent Osmic acid . . .15 c.c. 

Distilled water . . . .45 c.c. 


The method employed is similar to that used with 
Flemming solution. Material is immersed in the 
solution for several minutes under an air pump to 
remove air and to aid penetration, and then it remains 
in the solution for a further twelvo hours. After 
imbedding in paraffin, cutting and mounting in the 
usual way, the slides are bleached in 1 part hydrogen 
peroxide in 10 parts 70 per cent alcohol for two to 
three hours. They are then placed in an iodine 
solution for a minute or two to remove any remaining 
bichromate. Material can be stained with gontian 
violet (Newton’s method), hematoxylin, or other 
cytological stains in common use. 

Excellent results have been obtained with PapUver , 
Melandrium , Datura , and Pentstemon lewigains (with 
96 chromosomes), and a comparative test of several 
fixatives, namely, Zenker, Flemming, Kihara, NaVa- 
shin, and Allen’s Bouin upon Matthiola ovaries, 
favoured my fixative both in regard to penetration 
and spreading of the chromosomes. For Pisutn 
pollen mother-cells, whole buds are fixed in Cornoy 
for about 30 seconds ,* the Oarnoy is then poured off 
and the fixation continued in the above fixative. 
This method is similar to Kihara’s. 

Although not used extensively on pollen mother- 
cells, the fixative has given good preparations by the 
smear method. The following, however, was found 
better for Matthiola pollen mother cells : 


1 per cent Chromic acid . . 90 c.c. 

Potassium biohromate . . .3 gm. 

Sodium sulphate. . . .1 gm. 

Urea . . . . . .1 gm. 

2 per cent Osmic acid . . .20 c.o. 

Distilled water . . . 50 c.c. 


A third fixative used successfully with the smear 
method for pollen mother-cells is a mixture of Allen’s 
Bouin and Champy in equal proportions. This was 
found useful for Campanula and Solarium species. 
The smeared slides, after washing and taking up 
through alcohols, must be left from two to three hours 
in a saturated solution of lithium carbonate in 70 per 
cent alcohol to remove any remaining picric acid. 

_ L. La-Cour. 

An Isotope of Carbon, Mass 13. 

The bands belonging to the (Swan spectrum of 
carbon appear in the vacuum electric furnace at about 
2400° C. At temperatures above 2600° they are strong 
and clear-cut, even the band at X6191, difficult to 
obtain in the carbon arc, being well defined. It has 
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been noted by one of us, during a variety of electric 
furnace investigations, that plates on which the band 
at \4737 is very strong showed a faint band, not to be 
ascribed to a ghost, about 7*6 A. to the red of the 
strong band. The carbon arc shows a scattered struc¬ 
ture in this region, which is suppressed in the furnace. 
It has, however, thus far failed to give the faint band, 
which in the furnace spectrum shows a distinct 
structure, essentially identical with the structure of 
the main band. 

The recent discovery of isotopes of oxygen makes 
it very probable that other similar elements contain 
isotopes, in small quantities. We have accordingly 
measured this faint band very carefully, using a first 
order exposuro of a 15 ft. conoave grating, the furnace 
being at about 2800° C. It is now generally agreed 
that the Swan bands are due to the neutral C t molecule, 
presumably C ia - 0 U . We find that the new faint 
band corresponds quantitatively to that which should 
be given by an assumed C ia - C 1 * molecule. The con¬ 
stants of the Swan band system are known with great 
precision (** Int, Grit. Tablos ”, 6, 411, and J. D. Shea, 
Phys. Rev 30, 825 ; 1927), and an accurate com¬ 
parison with theory is therefore possible. With data 
of the precision now becoming available for oxygen, 
as well as in the present case, it is necessary to avoid 
various approximations which have commonly been 
used in previous work on isotopes. This will be fully 
discussed in later publications. 

Because of irradiation duo to the strong band, it 
is to be expected that the measured distance between 
the two heads will be slightly smaller than the calcu¬ 
lated isotope shift for the head. This is in fact the 
case, this distance being measured as 2*020 min. 
( = 7*520 A. - 33*44 cm. as compared to a calculated 
isotope shift of 2*028 mm. (33*58 cm." 1 ). Fortun¬ 
ately, however, it is possible to distinguish six indi¬ 
vidual linos in the very faint isotope ban<l. These 
have been identified as the unresolved triplets P M to 
P tl (fejfrlfe’s nomenclature). In the comparator P w 
and P 2; , could be measured with reasonable accuracy, 
P 2H and P 27 less reliably, P 26 very poorly, and P 31 
not at all. The corresponding triplets in the main 
band (also unresolved) could be measured with great 
precision. The observed isotope shifts in millimetres 
for Pw to Pfi8* with the calculated in parenthesis in 
each case, are 2 059 (2*0515), 2*049 (2*0473), 2*037 
(2*0429), 2*033 (2*0395), and 2*044 (2*0373) respect¬ 
ively. Multiplication by 16*58 gives the shift in 
cm." 1 . The two good iines (P OT and P 29 ) give an 
average measured shift 0 082 cm ; 1 too large. Although 
with the present available data the fact may have no 
significance, it is interesting to note that this small 
discrepancy may be cancelled by assuming 12*0000 
and 13 0026 for the two masses. 

This 1-0 band (X4737) is especially favourable for 
showing the faint isotope molecule, when one con¬ 
siders photographic intensity, position with respect to 
other bands (particularly ON), and siao of the shift. 
We shall endeavour to get better plates, showing the 
isotope effect in other bands, and also showing more 
detailed fine structure. The present evidence seems, 
however, fully sufficient to establish the existence of 
an isotope of carbon, of mass 13. We cannot at this 
time make any statement as to its relative abundance, 
except to say that the isotope band is hundreds of 
times as faint as the strong band. 

Arthx7B 8. Kino. 

Mount Wilson Observatory, 

Carnegie Institute of Washington. 

Raymond T. Birge. 

Physical Laboratory, 

University of California, * 

June 24. 
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A Spinning Target X-ray Generator. 

It is a well-known fact that the energy density, 
that is, the energy per unit time and area in the 
focus of an X-ray tube, cannot be raised indefinitely 
owing to the extreme heating and consequent de¬ 
terioration of the target surface. The input limit has 
been calculated for the usual type of X-ray tube in a 
previous paper {Rroc. Roy . Soc A, vol. 117, p. 30; 
1927). 

In many applications of X-rays it would be very 
valuable to work with higher energy densities than 
those which had been used so far. This requires a 
method of removing the heat more radical than has 
been hitherto adopted. A simple way for doing this is 



to produce the focus on the periphery of a rotating disc. 
The theorotical discussion which will shortly appear 
shows that the input limit can be mist'd as follows : 


rotating iw 




where W„,„, - maximum input for a rotating target, 

rotating- 

Wnui,. = maximum input for a target at rest, c specific 

refit 

heat of the anticathode material, k thermal conduct¬ 
ivity, p density, 6 radius of the focus in cm., v velocity 
of the target at the focus. This equation only holds 
if the expression under the square root is large com¬ 
pared with unity. 

The use of the rotating disc avoids excessive local 
heating, but it is still necessary to remove the heat 
from the cathode as a whole, and this can be done by 
a water-cooling system. 

An experimental X-ray plant embodying these 
principles of design has boon built in the Davy- 
Faraday Laboratory. The target of the generator as 
shown in the diagram (Fig. 1) consists of a hollow 
copper disc with a bevelled surface on which the 
cathode rays impinge at about 5*6 cm. distance from 
the centre of the disc. The disc is mounted on a 
hollow shaft and rotates with about 2000 rev. par min. 
The ctxiling water is fed into the hollow target through 
a small tube inside the shaft and is directed against 
the inner cooling surface of the target by a baffle 
plate. The outlet is formed by the concentric space 
between the inlet tube and the inner wall of the 
driving shaft. The generator is permanently con¬ 
nected to a high-speed pump, and the pressure is 
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regulated by a needle valve. The maximum input 
which the generator should stand according to 
calculations is about 5 kilowatts with a focus of 
1 mm. diameter. 

The generator was first tested on a high-tension 
plant which consisted of two large induction coils 
capable of standing an input of more than 20' kilowatts 
and operated by a specially constructed Wehnelt 
interrupter. The peak potential, judging from the 
spark gap, varied between 30 and 100 kilovolts. On 
one occasion, the input in the primary circuit being 
then about 30 kilowatts, a groove was cut in the disc 
of about 1 mm. width showing that a sharp focus 
must have been obtained in this experiment. Measure¬ 
ments of the actual energy striking the target were 
not made in this preliminary test. The X-ray energy 
must have been considerable, and visual observations 
of powder rings and of patterns due to reflections by 
a single crystal could be made on a fluorescent screen 
quite easily, 

A second test was carried out at lower voltages, 
using this time a completely rectified supply. The 
generator ran very steadily at 25,000 volts and 
100 milliamperos ; at 19,000 volts and 200 milliamperes 
the discharge began to be unstable. This was possibly 
due to the heating of the cathode, the cooling of which 
depended entirely upon radiation in these preliminary 
tests. 

I have been assisted in this work by Mr. R. E. Olay. 
A detailed description of the generator will be given 
later. 1. wish to express rny thanks to the (l.E.O. 
Research Laboratory in Wembley for letting me use 
their large high-tension D.O, plant. 

Alex. Muller. 

Davy -Faraday Laht >i at ory, 

Royal Institution, 

June 27. 


The Origin of Variations. 

An article by Sir Oliver Lodge, dealing with the 
extracts from the Hooker Lecture on “ The Origin 
of Adaptations ” which were published in Nature 
for June 1 (p. 841), appears in the issue for June 29 
(p. 982). It is very gratifying that the lecture has 
aroused the interest of so distinguished a physicist, 
and 1 can assure him that all biologists will welcome 
his intervention and value the analysis of their 
problems to which he has given expression. With 
much of his article 1 am in full agreement, and for 
the rest, two quotations will perhaps most briefly make 
my position clear. The first haa appeared on the 
title-page of every issue of Nature since its first 
number was printed in 1869 ; 

“To the solid ground 

Of Nature trusts the mind that builds for aye.” 

—Wordsworth. 

The second, in lighter vein which Sir Oliver Lodge 
with his keen sense of humour will appreciate, is from 
Prof. Eddington (“The Nature of the Physical 
World”, p. 21): 

“It does not seem a profitable procedure to make 
odd noises on the off-chance that posterity will find 
a significance to attach to them.” 

The course deprecated by Prof. Eddington seems to 
be the very one which Sir Oliver Lodge advises 
biologists to follow. With Wordsworth’s lines he will, 
I imagine, be willing to express agreement, and they 
have this advantage that, perforce, he must abstain 
from making square-bracketed insertions which would 
upset the poet r e rhythm, to say nothing of changing 
his meaning. E, J. Allen, 

Marine Biological Laboratory, Plymouth. 
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In a stimulating article in Natixbb of June 29, 
p. 982. Sir Oliver Lodge makes the following statement ? 
u We know, however, that [germ-plasm] is modifiable 
by slight changes in environment/’ Apart hem the 
question whether we can in reality separate germ-plasm 
from soma, and excluding cases of injury, I suggest 
that we do not know this. Do we even know for cer¬ 
tain that the soma itself can be changed ? 

In a few oases it is olaimed that ohanges in soma 
hove been brought about by an alteration in environ¬ 
ment, and even that those changes are capable of being 
transmitted from parent to offspring. Without 
attempting to touch upon the question of the inherit¬ 
ance of acquired characteristics, I would yet point out 
that for every single case where environment has been 
intentionally changed and its effect noted, there are 
thousands of cases in Nature where change of en¬ 
vironment has failed to produce any apparent modi¬ 
fying effect. 

Personally, I do not think that there is much diffi¬ 
culty in accounting for the absence of the influence of 
change in environment, for I believe that any such 
influence can be selective only. Environment may be 
all-important as a selective influence, but as such that 
influence must be definitely restricted. Perhaps this 
conception may be made clearer by reference to a 
wimple concrete example. Given an ordinary dice, 
one oan turn it up several ways and thus select several 
numbers, btjt they can only range from one to six. 
Given the power of changing the numbers, however, 
and the range of selection becomes infinite. No one 
would deny the selective influence of environment, but 
I believe that its modifying influence lias yet to be 
demonstrated. A. G. Lowndes. 

Marlborough College, Wilts. 


Production of High Lo Surdo Fields. 

It has already been reported in this journal (Natube, 
Aug. 26, 1928, p. 277) by one of us, that the field 
strength in a Lo Surdo tube may be increased con- 

He {P - co mfyyn^nn.id') 



that a steady discharge may be maintained in a 
capillary tube the inner diameter of which is as small as 
0*6 mm. for two or three hours. First, the volume of 
the discharge tube was increased to more than 20 litres; 
and secondly, only the half wave woe used by talrm g 
off some of the vanes of the synchronous motor 
rectifier. Finally, the induction was removed from 
the secondary circuit. In. this way the maximum 
voltage attained was roughly 1*2 million voltapar can. 

The accompanying photographs (cl. Xshiaa and 
Kamijima: Sc. Pap. LP.C.R. 9, p. lit) were taken 
by a small Fuess spectrograph. The undefleoted 
lines in photograph b are the superposed zero lines. 
The following points may be noted : 

1. The lines XX6016 and 4922, whioh barely touch 

each other at a field of 650 kv., here cross 
decidedly. 

2. The shorter wave component of the line X4472 

turns back to the zero line in photograph 6, 
whereas the longer wave component keeps 
its original direction. 

3. The line X4268 of ionised carbon is deflected to 

the negative side. 

Yobhxo Ishida, 
Shtoeku Hiyama. 

The Institute of Physical and 

Chemical Research, Tokyo, Japan. 


New Bands in the Spectrum of Oxide of 
Lanthanum. 


A small portion of the spectrum of oxide of lan¬ 
thanum has been known for some time. The most 
notable of the old measurements (v. Kayser, “ Hand- 
buch der Spektroscopie ”, Bd. 6 , p. 666 , Leipzig, 1910) 
refer to two groups of bands in the violet at X4418 
and X4372, and to a pair of bands in the green at 
X6600 and X6620. 

R. Mecke (Natunviss., 17, 86 ; 1929) identified and 
measured seven groups of bands recently at XA4372, 
4418, 6600, 7880, 7403, 7877 and 7910, and Auerbach 
(Naturvriss,, 17, 84; 1929) identified other bands in 
the spectrum between X7876 and X8688. 

The spectrum of oxide of lanthanum has usually 
been obtained by means of the electric arc ; Hartley 
was the only one who used the oxyhydrogen flame. 
But the spectra so obtained are incomplete because 
the necessary conditions in order to volatilise perfectly 
the oxide of lanthanum have never been attained. It 
either decomposes almost completely into metal and 
oxygen, or it remains partially as a very fine powder. 

By means of a simple arrangement of the oxy¬ 
hydrogen flame, I have been able to vaporise the 
oxide completely. The spectrum emitted in this 
state shows bands only ; there are no lines or con¬ 
tinuous background. 

The spectrum has been photographed with a 

S uartz spectrograph between X7000 and X2400, and 
tiowe groups of bands at XX6540, 6154, 5866, 5600, 
5380, 5178, [6058), 4682, 4543, 4631, 4418, 4372, 4357, 
3708, 3671, 3020, 3612, 3506. The groups between 
X054O and X5058 are all composed of double-headed 
bands ; the separation of the double heads decreases 
from group to group as the wave-length decreases. 

It is interesting to note that the presence of various 
bonds in the ultra-violet region of the spectrum has 
now been established; their existence had been 
predicted by R. Mecke as the result of his investiga¬ 
tion of the bands in the green and red. 

Giobgio Piogabpi. 

Istituto di Chimioa generate 
de la R. University, + 

Via Gino Capponi 3, 

Firenze, June. 
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Recent Progress in Canadian Hydro-Electric Power Development. 

By Dr. Brysson Cunningham. 


I T ie just about two years (vide Nature, Aug. 

27, 1927, and Sept. 3, 1927) since, on my 
return from a round of visits to some of the 
principal waterfalls and generating stations in 
eastern Canada, I described the situation in the 
Dominion as regards the development of its^ water 
resources for power purposes. It will probably be 
of interest at this stage to recount the progress 
which has been made during the intervening period, 
particularly as it continues to be of a very notable 


two provinces, comprising the bulk of the popula¬ 
tion and the predominant share of commercial, 
mining, and manufacturing interests, would be 
lamentably crippled in their activities were it not 
for the fortunate compensation. Water power, 
therefore, is an essential feature of the industrial 
development of the Dominion, 

In Great Britain, developable water power 
supplies are relatively meagre and of an insignifi¬ 
cant order. Estimates of the aggregate are some- 



FiO. 1.—Hydro-electric Installation (540,000 h.p.) at We Malign^ Lake 8t. John, Province of Quebec. 
(By courtesy of the High OomralMioner of Canada.) 


and far-reaohing character. The statistics used 
for the purpose and the tabular information incor¬ 
porated in this article have been derived from 
recent reports issued by the Water Powers Branch 
of the Canadian Department of the Interior. 1 

In order to appreciate fully the importance of 
water power development in Canada, it is necessary 
at the outset to bear in mind two salient facts ; 
first, that the Dominion as a whole, and particularly 
its two chief industrial and* manufacturing pro¬ 
vinces, Quebec and Ontario, are very favourably 
endowed with abundant natural sources of water 
power; and secondly, that these same two provinces 
are singularly locking in geological deposits of 
coal. Distinguished as the Acute Fuel Area, the 
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what varied and range up to a million horse-power 
or perhaps slightly more. In Canada, although 
there are important regions incompletely surveyed 
and imperfectly scheduled, fully forty million hone- 
power is now definitely located and accounted for, 
and of this about 5| million h.p. has been aotually 
developed up to the present time. It is true that 
the developed horse-power amounts to little more 
than 13 per cent of the estimated available total, 
yet it is greatly in excess of anything realised or 
even realisable In Great Britain. Moreover, it is 
steadily increasing at a rapid rate. Loss than five 
years ago the total of developed hone-power was 
only 3| millions; nine yean ago, 2} millions ; and 
in 1900, less than a quarter of a million. If we take 
the rate of progress (nearly 500,000 h.p. per annum) 
which has obtained during the last five yean, 
another decade will suffice to see more than tea 
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million horse-power in operation. Fig. 1 illustrates 
a single development of 640,000 h.p. carried out 
within a period of five years. 

From the economical point of view, the present 
achievement and its future possibilities are specially 
noteworthy. It has just been pointed out tnat the 
provinces of Ontario and Quebec, oovering an area 
of well over a million square miles, are practically 
destitute of internal coal supplies, and are dependent 
on external sources for mineral fuel, On a reason¬ 
able computation under existing conditions, each 
installed water horse-power is the equivalent of 
six tons of coal per annum. This means that at 
the present time there is a saving in coal oonsump- 


564 per thousand. In certain provinces the ratio 
is much higher ; for example, in British Columbia 
it is 952, and in Quebec 902. In Yukon am^Cbe 
North-West Territories, where the population is 
scanty and there are heavy demands for power for 
low-grade gold mining, the figure is as high as 1039. 

Perhaps a fairer and more apposite comparison 
would be with the United States, where, reduced 
to the same basis of computation (ordinary six 
months' flow and 80 per cent turbine efficiency), 
the developable horse-power may be put at about 
00 millions. The quantity actually developed at 
the present time is 13J millions, equivalent to 
127 per thousand of the population. 



Yw. 2 .—Two hydro-electric power station* on Gatineau River, Province of Quebec. Fanners* Kaplds (120,000 h.p.) Jn 
foreground; Chelsea Dam (170,000 h.p.) beyond. (By courtesy of the High Commissioner of Canada.) 


tion in Canada of no less than 33 million tons—a 
remarkable quantity. In districts with coal readily 
obtainable by mining, the consideration to industry 
is significant enough ; where coal has necessarily 
to be imported, it k vital. 

The only European countries which compare 
with Canada in intensity of water power develop¬ 
ment per head of population are the Scandinavian 
kingdoms and Switzerland. Norway, Sweden, and 
Switzerland are each much smaller in area, have 
smaller ^populations, and are less industrially 
exploited, in the return published by the U.S. 
Geological Survey in January 1927 (the latest 
figures which I have at hand) the developed 
water horse-power of Norway is given as 717 per 
thousand of the population, of Sweden as 223 per 
thousand, and of Switzerland as 470 per thousand.- 
At the present time the average for Canada is 
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Table I. below shows the available and developed 
water power in the respective provinces df the 
Dominion of Canada as determined to Jan. 1, 1929. 
Compared with the similar table to January 1927, 
published in Nature in August 1927, there is an 
increase of nearly two millions in the available 24- 
hour horse-power at ordinary minimum flow, of 
more than one million horse-power for the same 24- 
hour period at ordinary six months' flow, and of 
rather more than three-quarters of a million in the 
horse-power of actual turbine installations. It will 
be noted that the provinces of Ontario and Quebec 
possess more than 00 per cent of the available 
power and more than 80 per cent of the installed 
power. 

Comparison of the corresponding figures for 
available horse-power at ordinary six months' flow 
with those of turbine horse-power at sites where 
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generating plant ie actually installed, shows the 
turbine installation to be 30 per cent in excess of 
the scheduled available quantity, and this has 
proved to be good commercial practice. Hence, 
it is reasonable to apply a similar percentage 

Table I. 


Available and Developed Water Power in 
Canada. 

Jan. 1, 1929. 



Available 24-hour Power at 



80 per cent Efficiency. 

Turbine 

Installation, 

H.P. 

Province. 

At Ordinary 
Min. Flow, 

At Ordinary 
Six Months’ 


ii. r. 

Flow, H.P. 


British Columbia . 

1.031,000 

5,103,500 

554,792 

Alberta 

390,000 

1,049,600 

34,532 

Saskatchewan 

642,000 

1,082,000 

35 

Manitoba 

3,309,000 

6,344,500 

311,925 

Ontario 

5,330,000 

0,940,000 

1,903,705 

Quebec 

8,469,000 

13,004,000 

2,387,118 

New Brunswick 

87,000 

120,800 

07,131 

Nova Scotia . 4 

Prince Edward 

20,800 

128,300 

74,356 

Island 

Yukon and North¬ 

3,000 

6,300 

2,439 

west Territories. 

125,200 

275,300 

13,199 

Canada 

20,107,000 

83,113,200 

5,349,232 


addition to the total of *33,113,200 at the foot of 
qolumn 3, bringing it up to about 44,000,000 and 
justifying the use earlier in this article of the 
estimate of “fully 40 million horse-power” as 
definitely located up to the present. 

The figure of 5,349,232 given as the total turbine 
installation horse-power to Jan. 1 last takes no 
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Company placed six large units of generating plant, 
each of 34,000 h.p. capacity, in operation at their 
Paugan Station on the Gatineau River in September 
last, with provision for two additional units of the 
same capacity. The same Company was simultane¬ 
ously installing a fourth unit at each of two other 
stations lower down the Gatineau River, namely, 
at Chelsea and Farmers’ Rapids (Fig. 2). These 
new units were so far advanced as to be expected 
to be in operation early this year. > At Chute-fc- 
Carron, on the Saguenay River, works are in pro¬ 
gress for an initial installation of four units each 
of 65,000 horse-power, and these are under contract 
to be completed by July 1931, to be followed by 
additional units of an aggregate of about a million 
horse-power. 

So much for the sources and extent of generation. 
It will be interesting now to consider the ultimate 
application of this vast accumulation of motive 
power. There are three main sources of absorp¬ 
tion ; first, the central electric station for general 
and municipal purposes ; secondly, the pulp and 
paper industry ; and lastly, miscellaneous indus¬ 
tries, including mining. The first requires little or 
no comment. The central station is a characteristic 
and outstanding feature in modem civilisation ; 
from it radiate supplies of electricity for domestic 
and street lighting, for power, heating, traction, and 
numerous uses of various kinds. The pulp and 
paper industry is Canada’s ohief manufacturing 
activity. The gross and net values of production 
and the disbursements in salaries and wages in this 
industry are greater than those of any other 
Canadian industry, while the national output of 
newsprint, that is, paper prepared for the news¬ 
paper printing press, during the last completed 


Table II. 


Developed Water Power in Canada. 
Distribution by Industries and Per 1000 of Population, 


Jan. 1, 1929. 


Province. 

Turbine Installation in H.P. 

Population, 
June 1 , 1928. 

Total Installa¬ 
tion per 1000 
{Population, 
H.P. 

In Central 
Electric Stations. 

In Pulp and 
Paper Mills. 

In other 
Industries. 

Total. 

British Columbia .... 

412, 960 

81,000 

60,832 

554,792 

583,000 

952 

Alberta .. 

34,320 

. . 

212 

34,532 

631,900 

55 

Saskatchewan .... 

. . 

. . 

35 

36 

851,000 

0*04 

Manitoba ..... 

311,025 

. . 

, . 

311^925 

655,000 

476 

Ontario ...... 

1,568,423 

240,880 

94,402 

1,903,705 

3,229,000 

590 

Quebec ...... 

2,030,850 

220,810 

136,458 

2,387,118 

2,647,000 

902 

New Brunswick .... 

43,910 

14,278 

8,943 

07,131 

415,000 

162 

Nova Sootia . . . 

42,929 

16,008 

15,419 

74,356 

547,000 

130 

Prince Edward Island 

376 

.. 

2,063 

2,439 

86,400 

28 

Yukon and North-west Territories . 

1 


13,199 

13,199 

12,700 

1,039 

Canada 

4,445,693 

672,976 

330,563 

5,349,232 

9,658,000 

554 


account of a number of large installations which, 
were nearing completion about that date, or of a 
number of others which were in the initial stages 
of development. It is estimated that these un¬ 
completed undertakings will add something like 
1,200,000 horse-power to the total, and there is 
every prospect of further important enterprises 
being TOgun. For example, the Gatineau Power 
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census year exceeded that of any other ^country. 
Some of the power required for the purpose is 
generated directly at the mills from a local water 
supply, in other cases it is taken by purchase from 
a central station; jointly, the- quantity utilised in 
the industry is 25 per cent of the whole output of 
the Dominion. As regards the mineral industries, 
it can be said that the profitable operation of many 
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of the Canadian mines is only made possible by the 
low cost at which ample supplies of power can be 
obtained from hydro-electric sources. Fuel power 
would in many cases be prohibitive. It is affirmed 
in one of the Government reports that without the 
aid of water power the mining industry of Canada 
could not have approached its present magnitude. 

Table II. shows, as at Jan. 1, 1929, the distribu¬ 
tion of developed water power in Canada under 
the three heads detailed above. Column 2 in the 
table inoludes only hydro-electric stations which 
develop power for sale. Columns 3 and 4 com¬ 
prise the power specifically generated for the 
industries in question. As explained above, addi¬ 
tional and large supplies of power are obtained by 
purchase from the central stations. 

It is interesting to note that the total outstand¬ 


ing capital invested in water-power developments 
represents an average of 219 dollars, or about 
£44 per horse-power installed, including transmission 
and distribution—quite a low figure compared with 
that of other countries under similar conditions. 

Fully to describe and expound the striking 
figures collected and published by the Canadian 
Government would require much more space than 
can be allocated to the subject here. They are 
eloquent of vigorous progress and unflagging enter¬ 
prise. To the ordinary reader they are full of 
interest; to the observant visitor they are a 
confirmation of impressions received from numerous 
striking spectacles ; and to the scientific inquirer 
they open out a vista of wonderful possibilities for 
a country which is yet on the threshold of its 
career. 


The Original Home and Mode of Dispersal of the Coconut 

By Dr. Arthur W. Hrix, C.M.G., F.R.S. 


T HE origin and mode of dispersal of the coconut, 
which is now widespread throughout the 
tropics of the Old and New Worlds, has long been 
a subject of discussion. De Candolle, Beccari, Chio- 
venda, 1 and others consider the coconut originated 
in the Indian Archipelago or in the Pacific Islands, 
while 0. F. Cook 2 attempts to prove that its origin 
was in the valleys of tne Andes of Colombia in 
South America and that it was transported thence, 
entirely by human agency, far and wide across 
the tropic seas. H. B. Guppy 3 also holds the 
opinion that the home of the genus Cocos is in 
America, while Geoffrey Smith 4 states, on informa¬ 
tion given him by Mr. Hedley of Sydney, that the 
coconut was introduced to the Pacific Islands from 
Mexico by Polynesian mariners. Cook asserts that 
it is highly improbable that sea-borne coconuts 
could ever be cast up on a shore in such a favourable 
position that they could germinate without the 
aid of man, and Schimper 6 considers that the 
coconut groves " fringing most tropical coasts have 
only exceptionally originated without human aid 
The fact remains, however, that coconuts are the 
common strand palms on almost every tropical 
island and that they were found well-established 
when many of these uninhabited islands were 
discovered. 

Another fact which lends support to the original 
home of the coconut being the Indian Archipelago 
or Polynesia is the great variety of the coconuts 
now found in the East. Many of these varieties 
have well-marked characteristics such as colour of 
the nuts, thickness of the husks, etc., and many of 
these special kinds ore grown specially for religious 
ceremonies among the Hindus, which also points 
to the palm being of great antiquity in South India. 

1 Beoearl, 0. Am* Jard. Bot, BuUmtora, Supp. 8, pt. 2, 1010, 
PP< 709-800, and Malesia, I., p. B6. Chlovenda, Emilio, Wtbbia, vol. 5, 
Pt.2,PP. 350-440(1043). 

■ Qqok, O. P. CentAb. from U.S. Natl. Herb., 1, p, 267 (1001), and 
&J»o * History of the Cocoa-nut Palm In America's Contrib. from U.8. 
Herb., 14, pt. 2, pp. 271-342 (1010). 
i " Observations of a Naturalist In the Pacific ”, 

voli B ( ivOflt to* ®7i 413* 

Geoffrey. "Cambridge Natural History", Crustacea, pp. 
* Schimper. " Plant Geography ", Eng. ed., 1., p. 281. 
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The hereditary occupation of the Tiyans of the 
Malabar Coast also is the tapping of coconuts for 
toddy. 6 Then, again, the Tamil and Malayalum 
name for the coconut is teiigai (ten = southern = 
fruit), that is, the fruit which comes from the south. 

Chiovenda 1 (l.c. pp. 397-399) quotes a reference 
to the coconut in Indian medical literature, sup¬ 
posed to date back to 1400 b.o., and a statement 
of Otesia that coconut oil was in common use in 
India in 400 B.o. He cites evidence that the 
coconut was widely cultivated in the Gangetic 
Plain in the first century of the Christian era, 
and refers also to two Arabian travellers, Abu Said 
and Ibn Wahab, who in the ninth century went 
as an envoy to China and reported that the 
Laccadive and Maidive Islands were covered with 
coconut palms, which appeared to be indigenous 
there. One of these travellers also made the 
interesting statement of the existence in India of 
a religious sect, which, for humanitarian reasons, 
introduced and propagated the coconut on those 
islands where it did not already exist. 

The name ‘ coco 7 appears to be due to the 
Portuguese, 7 and they were made acquainted with 
the palm from their voyages in the East. The 
commonest word in the languages of the Pacific 
for the coconut is some form of the Indonesian 

* See Bampsou, H. C. " The Coconut Palm", 1923, p. 74 et 

1 “ The Simples and Druse of India", Garcia 3>a Orta (1603), trans¬ 
lated by Sir Clemente Markham, p. 180 : also ‘ , Roterio , \ Vasco da 
Gama (U98) and the book of Barbosa (1616). 

Garcia da Orta generally spells the name coquo: "We, the Portu¬ 
guese," he writes, " with reference to those three holes, gave It the 
name of Coco (Spanish maeoco, for monkey-faced), because It seems like 
the face of an ape or other animal." with regard to other names, 
he says the palm Is called Maro and the fruit Narel, and this word 
Narel Is common to all, for It Is used by Persians and Arabs (narikcla 
Sanskrit, in Persian narffUa, a name given to the ‘ hubble-bubble *, 
or Indian smoking stand-pipe, from the shell of a coconut being generally 
used to contain the water through which the smoke from the tobacco 
bowl Is sucked through a long, flexible serpentine pipe ; and tutrt-Jtota 
simply means ‘ water spring * or 4 squirt*). 

"Avicenna calls it Jautiallndl, which means * nut of India * (Jauzul- 
htndt, the Indian not). Ser&plo and Basis call the tree Jaralnare, 
which means ‘ the tree that yields Coco 1 (Jaralnarl, the Narll tree). 
The Malabar people call the tree Teugaraaram (the Southern Tree, 
i.s, Introduced from Ceylon), and the fruit when it te ripe Tonga. The 
Malays call the tree Trlcarn (Trtnarajwh, 1 Kins of Grasses/ Is a Sanskrit 
name for the coconut palm), and the ooconut Nlhor." 

It te ateo of Interest (l.c. p. 141) to note that the word * coir * comes 
from the Malabar Kayiru, the fibrous rind of the oooonwt (sec ateo 
Watt, " Dictionary of the Eoonomlo Product* of India'*). 
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niur (niu, nu ), and everything points to these 
names t>oing of great antiquity, thus lending 
additional support to the coconut belonging to 
this part of the world. Mr. S. H. Ray, in a letter 
to me on the matter, suggests that the fact of the 
coconut having other names among the Papuan 
and Melanosian peoples and traces of others in 
Indonesia seems to point to it being indigenous in 
the Islands. 

In connexion with the Polynesian Islands being 
the original homo of the coconut palm, Becoari 
(l.o. pp. 804-806), lays stress on the occurrence of 
the robber crab, Birgus latro , in these Islands. 
This remarkable crab is able to break open the 
coconut shell with its heavy chel© by hammering 
with them on the ‘ eye hole ’ until a large enough 
opening is made for it to insert its small chela in 
order to extract the pulp or endosperm. 8 It also 
ascends the palms for the purpose of getting the 
nuts, and is said to put its abdomen into the shell 
and carry it about with it as a protection. Another 
interesting point suggesting that the association of 
the robber crab and the coconut must be of great 
antiquity is afforded by the fact that the crab uses 
the husk of the nut for lining its burrows. Beccari 
considers this association of the crab with the 
coconut affords further support to the view that 
the coconut originated in the Polynesian region. 
Geoffrey Smith, however, does not believe the 
association of the Birgus with the coconut is of 
very ancient origin, possibly because he accepted 
the information given him by Mr. Hedley, that the 
coconut was introduced to the Pacific Islands from 
Mexioo by Polynesian mariners. 

Although there is this remarkable association 
between the crab and the coconut, it is only right 
to point out that the crab is found on islands 
where there are no coconuts and vice versa, also 
that the crabs are commonly found on the fruit 
clusters of Pandanus , the screw pine, the individual 
segments of which are much chewed and squeezed 
by the crab. 

F. W. Christian 8 gives the names kulcu from 
Rarotonga and the Gilbert Islands and kubuma in 
the Marquesas for the robber crab, and also quotes 
the Arabic kfaukum (a orab), and the Maori kuku 
(to nip). These names suggest a possible con¬ 
nexion with the Portuguese coco . Dr. C. O. 
Blagden, however, who has kindly looked into the 
matter, has sent me the following letter, which 
shows that there are no grounds for connecting the 
name f coco ’ with any native names of the crab. 

On the face of it, it seems to me somewhat unlikely 
that the name of the cocopalm should have been 
derived from that of the land crab (or other orab), 
that preys upon it. Man is much more interested in 
the many uses he derives from the tree than in the 
crab ; and the tree has, I imagine, a very much wider 
area of distribution than the orab. 

As a matter of fact, however, the name of the tree 
does not, as a rule, resemble that of the crab. Its most 
diffused general name in the eastern islands from 
Madagascar to the Marquesas, is niur . Other names, 

; , 

* Smith, Geoffrey. "Caxnbrldfe Nature! History Cru#t*cea, 

Solflc Und»." Appendix B, p. 234. 
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such as keiapa, kelcmbir, and the Oelebesian keduku 
(of which Koekoe, i.e, kuku, may be either the primitive 
or the reduced form), are more local. 

So, I should suppose, are such crab names as kuku 
and kubuma. In Malay and other Indonesian languages, 
such as Javanese, etc., there are two words t 


(1) Kuku , claw, hoof, nail (of finger or toe). 

(2) Kuhur % claw, to claw, to rasp, probably variants 
of one word. (There is also a variant with a final 
kokot , in some places.) 


In practically all parts of Polynesia, from Fiji to 
New Zealand, and Hawaii to the Paumotus, are found 
derivatives of either (1) or (2) or both, in the sense of 
1 claw, nail, hoof *, or ‘ to nip \ and the like. As these 
languages tend to drop final consonants, it is difficult 
to say whether such words belong to (1) or (2). But 
apparently they do not generally mean ‘crab*. It 
seems reasonable to connect these words with the local 
names of the crab. Compare Malay ketam , 6 crab \ 
but also * to nip \ found in several languages from 
Sumatra to the Philippines. 

I do not think the Arabic khukhum can be more than 
a fortuitous case of resemblance. I do not know it. 

As for the relation of all this to coco, 1 fail to see 
how it can be accepted in view of the fact that the 
word oejoura in Vasco de Gama’s Roteiro (1498) and in 
the book of Barbosa (1516), both written before 
Europeans got far enough east to reach the region 
where the cocopalm or nut is called kuku. The word 
seems to be quite European (Portuguese and Spanish). 


The coconut is of great antiquity in Ceylon, and 
the earliest mention of it, Mr. Stockdale informs 
me, ocours in the “ Mahawansa ” in the reign of 
Dutthagamani, 101-77 b.c. Hstian Tsaug (II, p. 
252), who travelled during a.d. 629-645, refers to 
coconuts in the Island of Na-lo-ki-lo (^Narakira— 
coconut^? Maldives), and says, " The people of 
this Island grow no grain but live only on coco¬ 
nuts *\ The Government Archivist of Ceylon also 
informs me that Sinhalese taxes on coconuts were 
in existence in pre-Portuguese times and were 
called Pol watta-piediya and Polaya-panam (Pol 
coconut in Sinhalese, watta ^garden). In Yule 
and Bumeirs " Hobson-Jobson”, the passages 
quoted referring to the * Argell ’ or ‘ Great Indian 
Nut’, from Cosmos, the Monk, circa a.d. 545 or 
a.d, 547, 10 and others lend further support to its 
Old World origin. 

As opposed to the theory of the Polynesian origin 
of the coconut, Chiovenda (l.c. p. 398 and p. 449) 
holds the view that it originated in lands, now sub¬ 
merged, somewhere in the north-west of the Indian 
Ocean, He refers to Reinaud's records of the 
Indian, Albirunhi, in the eleventh century, who 
mentions the submergenoe of land in the region 
of the Laccadive and Maidive Islands, and of 
how the people of these islands, when fleeing for 
safety, took their coeonuts with them. He also 
refers to fossil Cocoinete, related to Cocos, having 
been discovered in Central Europe. 

The fact that the early explorers found the 
Cooonut palm of very limited distribution in tropical 

» See Yute, " Oatfcay atidAha Way Thtthar" L, p. cfrkvl. 
and Owmi*, ' Indioo pleuatea”, book zL " th* ChriaSan 'ToiS 
mphy of Coamaa”, Sana, and pi by J. W. ITGrtadta,pT8« (liSST 

(Continu'd on p. 151.) 
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Africa and Science. 

By Jan H. Hofmeyr, President of the South African Association. 

Inaugural Address delivered at Cate Town on July 22 to the British and 

South African Associations. 


T O-NIGHT I enter upon the consummation of 
what is at once the highest and the least 
merited distinction which it has been my privilege 
to reoeive. To those who called me to the office 
of president of the South African Association for 
the Advancement of Science I tender my sincere 
thanks. I make myself no illusions in respect of 
the adequacy of my claims to that honour on the 
ground either of scientific attainment or of services 
rendered to the cause of science, nor would I have 
our visitors remain for a moment without the know¬ 
ledge that my scientific qualifications for this 
presidential chair are of the slightest. They are 
far less indeed than those of that distinguished 
statesman to whom, when he had remarked to the 
great Faraday in relation to an important new 
discovery in science, “ But after all, what is the 
use of it 1 ” the scientist replied, " Why, Sir, there 
is every probability that you will soon be able to 
tax it.” 

The presidency of this Association is an honour 
the conferment of which upon myself has never 
seemed to fall properly within the scope of my 
ambitions ; it imposes responsibilities for the dis¬ 
charge of which I am all too scantily equipped; 
and I can only seek to justify my election in a 
manner similar to that which Mr. Stanley Baldwin 
followed when he was chosen to be president of 
the Classical Association in England. I can but 
say that, while it is to the scientist that we look 
for the advancement and the progress of science, 
the effectiveness with which his work is brought 
to fruition does depend in some measure on the 
interest, the sympathy, and the enthusiasm with 
which his achievements are followed up by that 
winy of plain, ordinary men, in which I gladly 
count myself a musket bearer. In no other capacity 
I venture to address you. It was once said 


by a literary man of some distinction that the man 
of science appears to be the only man in the world 
who has something to say, and he is the only man 
who does not know how to say it. There is an 
obvious rejoinder, that the man of letters frequently 
has nothing to say, but says it at great length. I 
dare not claim to be a man of science. I can only 
hope that I shall not be deemed to have qualified 
for consideration as a man of letters in the sense 
of that retort. 

The honour which has been conferred upon me 
is the greater because of the special significance 
which attaches to* my year of office. It its the 
year of the keenly anticipated second visit of 
the British Association for the Advancement of 
Soience to South Africa, and for that reason my,, 
first words are, happily, words of welcome. Not 
merely the Association for which I speak, but also 
all South Africa, rejoices in the presence of the 
British Association and its distinguished members. 
To its parent body, which can look back upon all 
but a century of glorious achievement, this stripling 
Association brings its tribute of respectful admira¬ 
tion and goodwill. To the great organisation of 
scientific men, the history of which is the history 
of the advancement of science in Britain, which 
has a presidential roll adorned by names such as 
Brewster and Tyndall, Huxley and Kelvin, Ray¬ 
leigh and Lister, this land of ours, mindful of its 
debt to science*, conscious of the gifts that science 
can yet bring to it, extends the hand of friendship, 
in gratitude for the honour of this visit, and in 
appreciation of the stimulus to its progress and 
development whioh must needs attend it. 

We have reason, indeed, to be grateful to the 
British Association for its achievement and its 
significance. If I might select three distinctive 
features in its record, they would be these. Firsts 
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its contribution, direct and indirect, to those great { was then president of the Classical Association of 


triumphs of British science in the nineteenth cen¬ 
tury which are the possession not of an age, or 
of a nation, but of all time and of every land. 
Directly it has initiated, correlated, and contributed 
towards work of great scientific value ; indirectly 
it has inspired much constructive activity, while 
its meetings year after year have done more than 
any other single factor to stimulate and hasten the 
onward march of science. 

Next I would dwell on its maintenance of a 
broad view of the scope and function of science, 
and, coupled with that, the emphasis laid by it on 
the essential homogeneity of science conceived thus 
broadly, and the interdependence of its several 
branches. Tho Association had no laok of opposi¬ 
tion to encounter at its coming birth. Those who 
interpreted science primarily in the medieval sense 
as being limited to the sciences of introspection 
had still but scant respect for the claims of the 
sciences of observation. When in the second year 
of its existence the Association visited Oxford, 
Keble protested vigorously against the University’s 
reception of what he called a hodge-podge of 
philosophers. This hodge-podge, be it noted, in¬ 
cluded Brewster and Dalton and Faraday. But 
the Association did not react into narrowness. It 
remained true to the broad conception of Scientia 
which was held by its founders, one of whom 
affirmed in striking language at the first meeting, 
that 4< The chief interpreters of Nature have always 
% been those who have grasped the widest fields of 
inquiry, who have listened with the most universal 
curiosity to all information, and felt an interest in 
every question which the one great system of 
Nature represents 

The Association has imposed no narrow restric¬ 
tions on the extension of the sphere of its activity ; 
within that ever-widening sphere it has maintained 
a spirit of co-operation between workers in diverse 
fields which has been worthy of the best traditions 
of Francis Bacon. It has had its re ward—in greater 
effectiveness of work in its own sphere, and in the 
permeation of the kingdom of learning with the 
atmosphere of goodwill. By way of illustration of 
this last point, may I, as one whose first allegiance 
is to the classics, mention the fact that the 
roll of twenty-six presidents of the Classical Asso¬ 
ciation of England includes five fellows of the 
Boyal Society, names such as Geikie, Osier, and 
D’Aroy Thompson, and if it is not too pre¬ 
sumptuously personal to refer to it, I would 
odd, that when the South African Association 
elected me as its president, it chose one who 


South Africa. 

Lastly, I would select as characteristic of the 
British Association its success in maintaining the 
contacts of science with the public on one band 
and the State on the other. One of the aims 
which its founders set forth was “ to obtain more 
general attention for the objects of Science ; 
they sought to create a body which would make 
its appeal to the educated public os a whole, to 
fashion an instrument for the interpretation of the 
sometimes highly technical results of scientific in¬ 
vestigation to the man in the street. They realised 
that the scientist received much from the public, 
that to the public he must freely give, and that 
the giving would not be without its due reward of 
new inspiration and renewed enthusiasms. There 
were some who opposed the nascent Association 
in the fear that science might degrade itself by 
making too popular an appeal. That fear has been 
belied in the passing of the years. The Association 
has kept touch with the public, it has " demon¬ 
strated to all men that science is thinking with 
them and for them ”, it has secured their interest 
and their sympathy, but it has never paid for that 
achievement the price of a lowering of its aims or 
of its standards. It is its success in this respect 
that has secured for it the prestige which has 
enabled it time and again to stand forth as the 
ambassador of science to the State, and so to play 
'an important part in initiating and furthering 
enterprises of great national and scientific sig¬ 
nificance. 

For these reasons and for much else, South Africa 
is proud and happy to be able to welcome and do 
honour to the British Association for the Advance¬ 
ment of Science. We welcome it the more heartily 
because of our consciousness of the greatness of 
our indebtedness to the first visit of the Association 
twenty-four years ago. To that visit, with which 
there will always be linked a name honoured in 
the history of South Africa, as it is in the annals 
of science—I refer to Sir David Gill—this country 
still looks back with grateful recollection. It 
marked the commencement of an epoch in our 
scientific history, the epoch of the consolidation of 
the position of science in South Africa. 

Progress of Science ix South Africa. 

Let us view the position of science in our country 
as it was in 1905. On the academic side it is the 
nakedness of the land that chiefly impresses us. 
South Africa then htui but one university, and it 
was in reality only a board of examiners for the 
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candidates presented by various colleges, which 
were all, without exception, inadequately staffed 
and poorly equipped. In the subjects which fell 
within the scope of the Association, as it was 
defined in 1905, there were in all the colleges taken 
together in that year only forty-nine workers, 
thirty-three professors and sixteen others, When 
it is remembered that this was the total number of 
teachers of all branohes of science spread over 
seven different institutions, all purporting to do 
university work, it is painfully obvious how little 
time was available for scientific research and in¬ 
vestigation. Nor was the work done, measured 
in terms of the number of graduates, very impress¬ 
ive. The number of those who in 1905 qualified 
for degrees in pure and applied science was only 
twenty-seven. 

Outside of the colleges, scientific workers were 
to be found mainly in government departments, 
then still small and inadequately staffed, ami 
working in isolation in the four South African 
colonies. In most branohes the State’s scientific 
activities were still in their earliest infancy. 
The organisation was only just commencing to 
be built up. As part of these activities there fall 
to be mentioned the two astronomical observa¬ 
tories at that time in operation : the Royal Ob¬ 
servatory at Cape Town, then already full of years 
and of honour, and the Johannesburg Observatory, 
which, thanks largely to the representations made 
by this Association of ours, had been established 
a few months before the 1905 meeting. 

In regard to scientific societies there is but little 
to record. There was in existence in 1905 a small 
South African Philosophical Society (now known as 
the Royal Society of South Africa), the Geological 
Society of South Afrioa, the Cape Society of En¬ 
gineers, the Chemical Metallurgical and Mining 
Society, and also this Association for the Advance¬ 
ment of Science, which had come into existence a 
bare three years previously. It was, indeed, the 
day of small things, and small also was the achieve¬ 
ment whioh science in South Africa at that date 
had to its credit. If one leaves out of account the 
work of Sir David Gill and the scientific endeavour 
which had been put into the development of the 
^gold-mining industry of the Witwatensrand, there 
is little indeed of permanent significance that re¬ 
mains. 

Against this picture it is appropriate to set the 
picture of South African science as it will unfold 
itself to our visitors to-day. They will find three 
vigorous single-college teaching universities, which 
have in recent years made remarkable progress in 


the attainment of the standards of similar institu¬ 
tions in older lands, and also a federal university 
with six constituent oolleges, which, like the single¬ 
college universities, are, in human and material 
equipment and in the output of the results of 
scientific investigation, very far ahead of their pre¬ 
decessors of 1905. Against the forty-nine workers 
of 1905 we can now set 429—134 professors and 
295 others—within the range at present covered 
by the activities of this Association. The twenty- 
seven graduates of 1905 increased to 275 in 1928. 

To the scientific societies of 1906 there have 
been added, since the last visit of the British 
Association, the South African Institute of Elec¬ 
trical Engineers, the South African Institution of 
Engineers, the Cape Chemical Society, the South 
African Chemical Institute, the Botanical Society 
of South Africa, the South African Biological 
Society, the Astronomical Society of South Africa, 
the South African Geographical Society, and the 
South African Economic Society, and this Associa¬ 
tion of ours has become an active, vigorous, and 
powerful body, proud of the achievements whioh 
it already has to its credit, challenging eagerly the 
tasks that await it in the future. The two observa¬ 
tories of 1905, our visitors will find, have increased 
to six, including the Smithsonian Solar Observatory 
in South-West Africa, and the equipment of these 
institutions includes four great telescopes, with 
objectives of 27 inches, 26£ inches, 2fi inches, and 
24 inches respectively, to which will shortly be 
added a 24-inch refractor and a 00-inch reflecting 
telescope—surely a remarkable astronomical equip¬ 
ment for so young a country. The stimulus of the 
1905 visit, in which so many prominent European 
astronomers participated, has indeed borne rich 
fruit in the advancement of astronomical work in 
South Africa. 

Perhaps our visitors will be impressed not least 
by the development and consolidation of the 
scientific departments of our Civil Service, by the 
magnificent Institute of Veterinary Research whioh 
the State has created at Onderstepoort and the 
effective work whioh through its scientific offioers 
it is doing for the development of South Africa, 
and by the remarkably efficient and well-equipped 
Institute for Medical Research at Johannesburg, 
the credit for the establishment and maintenance 
of which falls jointly to the Government and the 
mining industry. Significant also of the attitude 
of the State to science, and full of promise for the 
future, has been the establishment of a Research 
Grant Board, whioh advisee the Government on the 
practical measures necessary for the encouragement - 
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of soientifio research in the Union, and acts as 
its agent in the distribution of grants in aid of 
individual investigations. 

Nor have we reason to be ashamed of the positive 
achievements of science in South Africa during the 
past quarter of a century. Most impressive, per¬ 
haps, regarded cumulatively, have been the ad¬ 
vances made in our knowledge of the diseases of 
plants, animals, and men, and of the methods of 
preventing them. In 1905 we knew practically 
nothing of the plant diseases of South Africa. In 
that year the first steps were taken towards their 
scientific investigation. To-day a general survey 
has been completed, most of the important diseases 
have been worked out, and a highly efficient servioe 
for combating them is in operation. In 1905 also 
the Transvaal Crown Colony Government voted 
£1500 as a first instalment towards the establish¬ 
ment of a laboratory for the investigation of stock 
diseases. From that has sprung the magnificent 
body of work in veterinary science whioh has won 
world-wide recognition for the Onderstepoort In¬ 
stitute whioh I have already mentioned. More 
reoently there has been founded the South African 
Institute for Medical Research, to which is allied 
the Miners’ Phthisis Medical Bureau. The researches 
conducted there in the oontrol of pneumonic in¬ 
fection, and -the advances made in industrial 
hygiene in the fight against silicosis, have brought 
great lustre to these two institutions and to South 
Africa. 

In other fields also South African scientific 
workers have won recognition. In geology, marine 
biology, the mathematical theory of determinants, 
the economics of gold production, and along several 
other lines of investigation, important scientific 
work has been done in South Africa ; a succession 
of discoveries has been made throwing light on the 
origins of the human race ; and applied soience 
has by means of the conquest of distance in this 
far-flung land of ours, and of the construction of 
important irrigation and other engineering works, 
contributed generously to South Africa’s progress. 
It may, perhaps, be taken as a measure of the 
achievement of science in South Africa in one of 
its aspects that, while in 1906 the value of products 
of the land exported from South Africa amounted 
to £5^928,000, the corresponding figure for 1927 
was £27,815,000. 

If I were asked to select the most broadly sig¬ 
nificant feature in the development of science in 
South Africa since 1905, however, I think I would 
pick out what one might describe as its South 
Africanisation. In 1905 science in South Africa 


was in large measure exotic. Hie workers had come 
almost exclusively from other lands. They were 
only beginning to apply themselves to our South 
African problems. In many cases they had not 
yet acquired a South African background, or a 
South African outlook. In the years that have 
passed South Africa has claimed those workers for 
her own, and they have given themselves to her 
service. They to whom this is the land of their 
adoption, no less than those to whom it is the land 
of their birth, and whom they have taught and in* 
spired, have made it the land of their vigorous and 
devoted service. In its personnel, science in South 
Africa has become essentially South African ; and 
scicnoe has given itself with enthusiasm to the 
problems of South Africa. It has emphasised the 
specific contributions of South Africa to the wider 
problems of science, it has applied itself to the 
removal of those obstacles whioh hamper the 
material development of South Africa, it has taken 
up vigorously the study of South African economics 
and sociology and anthropology. Perhaps also one 
may claim that it has brought to bear on scientific 
investigation what we regard as the distinctive 
features of the South African outlook—freshness 
and breadth of view, reoeptivity to new illumina¬ 
tions, and readiness to see old truths in new settings 
and in the light of their wider bearings. Is it not 
South Africa that has given to science and the 
world the conception of holism ? And there is 
surely no gift more worthily representative of the 
South African outlook at its best that we could 
have offered. It may indeed be that that very 
South Africanisation of our South African soience 
of whioh I have been speaking is but another in¬ 
stance of the holistic principle at work. 

As I speak of the South African outlook in 
science, I cannot but direct attention, with that 
deep appreciation whioh I know we all feel, to the 
masterly address which four years ago General 
Smuts delivered from this chair, when he demon¬ 
strated in so compelling a manner (I quote his own 
description of the task he set himself) “ that there 
is something valuable and fruitful for science in 
the South African point of view, that our particular 
angle of vision supplies a real vantage point of 
attack on some of the great problems of science; 
and that, so far from the South African view-point 
being parochial in science, it may prove helpful 
and fruitful in many ways to workers in the fields 
of scientific research and investigation 

Science in South Africa, then, has made itself 
truly South African, and in doing so it has estab¬ 
lished itself in the admiration and affection of the 
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people of this land* As a nation we are grateful 
to our scientists for their contributions to our in- 
tellefctual and material progress* The liberal policy 
of the State in supporting scientific effort we 
heartily endorse; the increase in the mental stature 
and the prestige of the nation which science brings 
to us we sincerely welcome* We are proud of our 
South African science, not least because we know 
that we can regard it as distinctively ours, But 
while our science has been South Africanised, we 
can rejoice that there is nothing narrow about its 
South Africanism. Were it otherwise, it would 
have been false to the spirit of science. In applying 
itself to the problems of South Africa, it has suc¬ 
ceeded in attracting the attention of the scientific 
world to South Africa. In that address to which 
I have already referred, General Smuts emphasised 
the fact that recent events had drawn the eyes of 
the world to this land of ours as a rich field for 
scientific investigation. “ The scope for scientific 
work ”, he said, “ in this department of know¬ 
ledge ” (he was referring more especially to human 
palaeontology, but his words are of wider applica¬ 
bility) “ is therefore immense; the ground lies 
literally cumbered with the possibilities of great 
discoveries. . . . Science has in South Africa a 
splendid field of labour ; other nations may well 
envy us the rich ores of this great 1 scientific divide * 
which is our heritage.” Those words are well 
worth remembering. We speak sometimes of our 
wealth in South Africa—mineral wealth, agricul¬ 
tural wealth, potential industrial wealth—but great 
also is our scientific wealth, and groat is the debt 
we owe to South African soienoe for what it has 
done to reveal that wealth to ourselves and to the 
world. 

There, then, in brief outlines, all too imperfectly 
drawn, is a picture of South African science in 
1929, Contrast it with the picture of 1905, and 
you have the measure of the achievement of a 
great epoch. Science consolidated, science South 
Africanised, science recognised as of great national 
value, both in the spiritual and in the material 
spheres, science drawing to our country the eyes 
of the world—-surely that is no unworthy achieve¬ 
ment. As once more, after the lapse of many 
-days, our Association makes its report to the 
parent body, to which it gladly pays the tribute 
of filial reverence, it does so with pride and satis¬ 
faction in the Work of the intervening period, but 
also with grateful recognition of the inspiration 
*hioh that visit of 1905 brought to South Africa 
as one of the constitutive factors in the progress 
of the last quartcr of a oentury. 


Leadership nt Africa. 

Now it has been our privilege to welcome this 
second visit of the British Association* Is it stra&ge 
if we ask ourselves, as we gratefully remember the 
stimulus of 1905, what will be the stimulus of 
1929 ? That visit had abiding results. What will 
be the results of this one ? That visit inaugurated 
a new epoch. Are we not justified in believing 
that once again we stand on the threshold of a 
great advance ? If that be so, what are to be the 
characteristics of the period on which Wte are now 
entering ? What will be its achievement ? In the 
period that followed the first visit of the British 
Association, we South Africanised science in South 
Africa. Is it too much to hope that in the next 
we shall Africanise it ? Will not this visit perhaps 
give us the impulse and the inspiration to a bigger 
and a bolder enterprise ? One of the most sig¬ 
nificant tendencies evidenced in South Africa in 
the last few years has been the growing conscious¬ 
ness of our obligations in relation to the continent 
of Africa. We have oome to realise that the posi¬ 
tion of this European civilisation of ours set upon 
the verge of this great continent is a position of 
unique strategic importance, that it presents us 
with at once an opportunity and a challenge. 
While in the past we thought, as a natipn, almost 
exclusively of our own problems and difficulties, 
we are now ceasing to limit our horizon by the 
Limpopo, we are beginning to envisage the task 
that awaits us beyond our own borders. In the 
mind of the nation there is being developed a new 
conception of South Africa, of a South Africa that 
consciously and deliberately seeks to play its part 
on the African continent, not aiming at conquest 
or domination, but never failing in its readiness to 
give its intellectual and material resources to aid 
all who are engaged in the task of developing this 
great undeveloped area of the earth’s surface, whioh 
is so full of potentialities for the future welfare of 
the world. 

If, then, South Africa aspires to leadership in 
Africa in other branches of activity, why not also 
in science ? If the outlook of the nation is broaden¬ 
ing, why should not its scientists also begin to 
think in continents 1 If as a people we are anxious 
to make our contribution to Africa, eager to give 
it of our best, rather than to get from it that 
which will be to our material advantage, why should 
not our science also become consciously and de¬ 
liberately African in its outlook, its ideals, and 
the tasks to which it applies itself ? If soienoe 
has consolidated its position in South Africa, as 
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we believe it has, is it not fitting that, with 
South Africa as its base, it should enter now 
into the new sphere of opportunity and achieve¬ 
ment which stretches mightily outwards from its 
borders ? 

To our visitors I look to give us the stimulus 
and the encouragement to that enterprise. You 
have come to Africa. This great land-mass which 
has rearod itself against time’s passage, almost 
since time's beginning, and holds inviolate so many 
of the records of that passage, has challenged your 
attention. You have come to Africa to seek new 
inspiration for the study of the problems that in¬ 
terest you, by seeing them against a different back¬ 
ground which has for many of you an unaccustomed 
vastness. But while Africa was your goal, you did 
not think fit to enter it at the point nearest to 
your homes. You steamed down, day after day, 
skirting the long coast-line of this vast expanse of 
veld and forest, and have entered it by its southern 
gateway. For a great body of scientists it is the 
only point of effective entry into Africa. It is by 
way of this southern gateway that scienoe itself 
can most effectively be made to permeate Africa. 
To you, having so come, to you, the ambassadors 
of science, I present—Africa. It is Africa and 
scienoe, which, I would like to think, are to-day 
met together. , Happy indeed should be the fruits 
of the mating. 

Africa as a Field of Scientific Endeavour. 

It is to that theme—Africa and science—that I 
propose now to invite your attention. What can 
Africa give to scienoe ? What oan science give to 
Africa ? Those are the questions to which I would 
address myself. But as I speak, I would ask you 
all to remember that it is for the South African 
scientist that the answers to these questions have 
primary significance. It is for him that they have 
significance, because for the solution of many of 
the problems of South Africa a greater knowledge 
of Africa as a whole than is at present available is 
essential, and the extension of that knowledge is 
his personal responsibility. It is for him that they 
have significance, because he dwells in a land which 
is strategically placed for attacking the problems 
of Africa and for drawing forth its hidden resources 
of scientific disoovery for the enrichment of science 
throughout the world. 

What, then, can Africa give to science ? In reply 
to that I oan do no more than suggest some of the 
lines along which Africa seems to be oalled upon 
to make a distinctive contribution to science. 

First there are the related fields of astronomy 


and meteorology. To astronomy I shall hut make 
a passing reference- This continent of Africa, more 
especially the highlands of its interior plateau, 
with its clear skies and its cloudless nights, offers 
wonderful facilities to the astronomer. As proof 
of the necessity of utilising those facilities, especially 
with a view to the study of the southern heavens, 
I need but quote the words used by Prof. Kapteyn 
on the occasion of the 1905 visit: “ In all re¬ 
searches bearing on the construction of the universe 
of stars, the investigator is hindered by our ignor¬ 
ance of the southern heavens. Work is accumulat¬ 
ing in the north, which is to a great extent useless, 
until similar work is done in the south.” Africa 
has to its credit considerable achievements in the 
past in the field of astronomical research. The 
increased equipment now available should make it 
possible to increase greatly the amount of system¬ 
atic work now being done, and to offer important 
contributions to astronomical scienoe. 

Probably of greater importance is the work wait¬ 
ing to be done in meteorology. Few branches of 
science have a more direct effect upon the welfare 
of mankind—that is a lesson which we in South 
Africa should have learnt only too well—but in 
few has less progress been made. In meteorological 
work Africa is probably the most backward of the 
continents. It is not so long since Dr. Simpson of 
the London Meteorological Office declared that, 
save from Egypt, his office received practically no 
meteorological information from the great con¬ 
tinent of Africa. Moreover, the backwardness of 
meteorology is in large measure due to the intricacy 
of the problems involved, and the necessity of 
having world-wide information made available. The 
problems of meteorology are emphatically not. the 
problems of one oountry or of one region. The 
South African meteorologist must see his problems 
sub specie Africa* (the seasonal changes in South 
Africa depend on the northward and southward 
oscillations of the great atmospheric system over- 
lying the continent as a whole); and quite apart 
from what he can learn from the rest of Africa, the 
Antarctic regions have much to teach him. But 
while the development of meteorological research 
throughout Africa is of supreme economic import¬ 
ance for Africa, Africa in its turn has its contribu¬ 
tions to make to other continents. In particular 
should we not forget the close inter-relation of the 
meteorological problems of the lands of the southern 
hemisphere. The central position of Africa in rela¬ 
tion to those lands gives not only special oppor¬ 
tunities but also special responsibilities for meteoro¬ 
logical observation and research ; For the sake both. 
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of South Africa and of science in general, I would 
venture to express the hope that this second visit 
of the British Association will give as powerful a 
stimulus to meteorology as did the first to astro¬ 
nomy. 

Next, I would refer to Africa’s potential con¬ 
tributions to geological science. Africa is a con¬ 
tinent, portions of which have always had a special 
interest for the geologist because of the great 
diversity of the geological phenomena manifested, 
and the vast mineral wealth which, as its ancient 
workings so abundantly prove, has attracted man’s 
industry from the very earliest times. But in our 
day the opportunities which it offers to the geologist 
to make contributions to the wider problems of 
science are coming to be more fully realised than 
ever before, Of special interest in this connexion 
is the light which African geology, more especially 
in the form of the study of ancient glacial deposits, 
can throw on the Wegener hypothesis of con¬ 
tinental drift. In the past our geologists have 
thought mainly of the correlation of our formations 
with those of Europe. It is time that they paid 
more attention to their possible affiliations with 
those of the continents to east and west of us. If 
geology can establish the hypothesis that Africa is 
the mother continent from whioh India, Madagascar, 
and Australia on one side and South America on 
the other have been dislodged, it will give a new 
orientation to many branches of scientific activity. 
For that investigation also Africa occupies a central 
and determinative position in relation to the other 
continents, such as we have noted to be the case 
in the sphere of meteorology. 

There are many other geological problems on 
whioh Africa can probably shed much light. There 
is, for example, the constitution of the earth’s 
deeper sub-strata, in regard to which, as Dr. 
Wagner has recently pointed out, the study of the 
volcanic Kimberlite pipes, so numerous throughout 
Africa south of the equator, and of the xenoliths 
they contain, including the determination of their 
radium and thorium contents, may be of the 
greatest significance. There is the possibility that 
the exploitation of Africa’s great wealth in potenti- 
ftllyfossil-bearing rocks of presumably pre-Cambrian 
age will yet yield us remains of living beings more 
primitive than any yet discovered ; there are the 
great opportunities of study Whioh the African 
deserts offer in the field of desert geology and 
morphology, and there is the assistance which 
African geology has rendered to vertebrate and 
plant pateobtology, and can render to African 
the investigation of this great 


museum of human remains and relics which we 
call the continent of Africa. 

I pass on to medical science. I have referred 
already to the contributions to the study of the 
problems of industrial medicine and hygiene which 
the special circumstances of the South African gold¬ 
mining industry have made possible. Those con¬ 
tributions have, we may well hope, but prepared 
the way for advanoes of a revolutionary character 
in the early detection, prevention, and treatment 
of all forms of respiratory disease. But even greater 
are the opportunities which the continent of Africa 
offers for the study of tropical diseases, of which 
it may well be described as the homeland. In 
Africa there have been, and necessarily must be, 
studied the problems connected with malaria, black- 
water fever, sleeping sickness, yellow fever, and 
many other scourges of civilisation, and from Africa 
there may well come hope and healing for man¬ 
kind. 

There are other problems of medical science for 
the study of which Africa is uniquely fitted. There 
are the physiological questions, important also from 
the political point of view, which bear on the 
fitness of the white races to maintain a healthy 
existence in tropical surroundings, at high altitudes,, 
and in excessive sunlight. For these investigations 
the diversity of conditions prevailing in the various 
regions of the African continent make it a mag¬ 
nificent natural laboratory. There is the elucida¬ 
tion of the factors which account for the varying 
susceptibility of white and coloured races to acute 
infectious diseases, tuberculosis, and certain types 
of malignant disease, together with the light which 
such elucidation may throw on the physical and 
chemical composition of the human body. 

Lastly, I would mention the exploration of that 
most interesting borderland between psychiatry 
and psychological science by an analysis of the 
mentality of the diverse African peoples. That 
investigation has an important bearing not only 
on the limitations and capacities of racial intelli¬ 
gence, but also on the methods which the ruling 
races in Africa should follow in seeking to discharge 
their obligations towards their uncivilised and un¬ 
enlightened fellow-Africans. 

Closely linked with medical science is the study 
of animal biology. In some instances the problems 
of the two branches of soience are to be approached 
along parallel lines ; in others biological investiga¬ 
tions are fundamental to the growth of medical 
science ; of no less significance is that unity which 
there is in Nature, making it possible for the 
truths of animal biology to be translated into 
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facte concerning mankind. In the African con¬ 
tinent there is no lack of opportunity to advance 
scienoe by physiological inquiries into animal struc¬ 
ture, by the isolation of the parasites of human 
and animal diseases, and by the tracing of the life- 
histories more especially of the minuter forms of 
animal life. “ Nowadays/* in the words of Prof. 
J. A. Thomson, “ the serpent that bites man’s heel 
is in nine oases out of ten microscopic.” But 
scarcely less important are the extensive facilities 
which Africa still offers for the Btudy of the habits 
and behaviour of the larger mammals. The natural¬ 
istic study of these animals, not as stuffed museum 
species, but in the laboratories of their native en¬ 
vironment, has received all too scanty attention 
from the scientist, and this is a reproach which 
African science, with its rich dowry of mammal 
and primate material, may confidently be expected 
to remove. Nor will this study of animal behaviour, 
especially of those animals which approach nearest 
to the human type, be without its bearings on our 
investigations of the workings of the human mind. 

If in this hasty survey I may take time to 
mention one more point within this field, I would 
refer to the results which await the intensified 
activity of the marine biologist and the oceano¬ 
grapher in the os yet all but virgin territory of 
the African Coast-line. This Association of ours 
has long dreamed of an African marine biological 
station as broad in its conception and comparably 
as useful from the wider scientific and the more 
narrowly economic points of view as those of 
Plymouth or Naples or Woods Hole, and withal a 
rallying point for the naturalist, the zoologist, the 
botanist, the geographer, the anatomist, the physio¬ 
logist, indeed for all those workers whose diverse 
problems meet at the margin of the sea. 

Origin of Man. 

Prom animal biology we pass by an easy transi¬ 
tion to anthropology, the study of man himself. 
Here Africa seems full of splendid promise of dis¬ 
covery that may verify Darwin’s belief in the 
probability that somewhere in this land-mass was 
the scene of Nature’s greatest creative effort. It 
would seem to be not without significance that 
Africa possesses in the chimpanzee and the gorilla 
those primate types which approach most nearly 
the form and structure of primitive man. To that 
must be added that in the Bushman, Pigmy, and 
negroid races Africa has at least two and possibly 
three early human stocks which are characteristic- 
ally her own and belong to no other continent. 
No less striking is the fact that in Gibraltar, in 


Malta, and in Palestine, that is, at each and every 
one of the throe portals into Africa from Europe 
and Asia in Pleistocene times, there have been 
discovered evidences of the presence of Neanderthal 
man. In Africa itself there was found at Broken 
Hill some nine years ago a skull with the most 
primitive or bestial facial form yet seen, and so 
closely akin to the Neanderthal stock as to establish 
firmly the expectation of finding further compelling 
evidence of a long-continued Ne&nderthaJoid occu¬ 
pation of the African continent. The discovery at 
Tau ngs on one hand, which reaches out towards 
the unknown past, and the finds at Boskop and in 
the Tsitsikama on the other, which assist in linking 
up the jKjriod of Rhodesian man with the coming 
of the Bushfolk, open up to us, in conjunction with 
the aforementioned facts, a vista of anthropological 
continuity in Africa such as no other continent can 
offer. The recent investigations in the Great Rift 
Valley, near Elmenteita in Kenya, and the fossil 
discoveries on the Springbok Flats, north of Pre¬ 
toria, have again fixed the attention of the anthro¬ 
pologist on Africa, 

Nor are the data presently available restricted 
to these discoveries. The efforts of archeologists, 
and the application of improved scientific methods 
in excavation, are giving us stratigraphical evidence 
of the succession of stone cultures which is of the 
utmost importance. 1 have already mentioned the 
assistance which geology can render in this work, 
but there is needed also the co-operation of those 
who labour in the converging fields of anatomy, 
archaeology, palaeontology, and comparative zoo¬ 
logy. That co-operation has already commenced. 
In the investigation of the Vaal River gravels it 
has yielded important results, and we may look 
forward to its continuance and expansion in the 
years that lie ahead. Of the importance of African 
anthropology for the understanding of that of 
Europe there can be no question. Work of im¬ 
portance has already been done in the study of 
the relations between paleolithic art in Europe 
and paleolithic art in Africa. The significance of 
these comparisons is but emblematic at the im¬ 
portance of similar investigations in regard to stone 
cultures, rock engravings, undent mining, stone 
circles and ancient ruins, methods of primitive 
mining and agriculture, tribal organisation, laws 
and customs, indeed the whole range of the hitherto 
unexplained or partially explained phenomena of 
living and extinct cultures. There is no lack of 
avenues which the student of African anthropology 
may follow in the hope of finding at the endof 
them results of supreme value for science in general, 
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1 would speak next of the vast field, as yet 
almost uncharted, of phonological and philological 
study, Here in Africa we have great opportunities 
for the examination of linguistic problems, and 
some of them have bearings which extend far be¬ 
yond the limits of Africa. One thinks first of the 
opportunities which Africa offers for investigating 
the results of the transplantation of languages 
which have a long history of cultural development 
behind them to regions inhabited by primitive 
peoples. Here there are two sets of phenomena, 
each with its own special interest. On one hand 
we have the modification of the languages of those 
European peoples who have established themselves 
in Africa as permanent settled communities, under 
pressure of the new linguistic influences with which 
they have been brought into contact. Of these 
phenomena the study of Afrikaans offers perhaps 
the best examples to be found in the whole field 
of linguistics—its importance for the student of 
comparative philology is very far from being ade¬ 
quately appreciated. On the other hand, we have 
those cases where European languages have come 
to Africa as the languages not of settled com¬ 
munities, but of officials and others like them who 
are but temporarily domiciled in this continent, 
and leave no descendants behind them to carry on 
the process of evolution of distinctive forms of 
speech. Here the phenomena which are of in¬ 
terest to the student of linguistics are to be found 
in the wealth of deformation and adaptation 
which the native populations have introduced in 
their endeavours to speak the European languages 
of their rulers. Work such as has been done by 
Schuohardt in Negro-Portuguose and Negro-French 
opens up a wide area of most attractive investi¬ 
gation. 

The most important task in the field of African 
linguistics, however, is the actual recording of the 
native languages in Africa, our backwardness in 
respect of which is a reproach to science. Such 
study is, of course, important in relation to Africa 
itself, but of even greater significance for my 
present purpose is its bearing on scientific problems 
of wider scope. In that connexion I would suggest 
two points. We are still only at the beginning of 
the study of comparative Bantu. That in due 
course should lead to a knowledge of XJr-Bantu. 
Such a study and such a knowledge will necessarily 
be of importance to the comparative philologist, 
both because of the light shed by the study of one 
group of languages on the study of other groups, 
and also because it opens the way to the investigja- 
4»on of the relationship of > Bantu to the other 


African tongues, and its place in the general scheme 
of the languages of the world. 

Of even greater interest is the study of African 
languages as throwing light on the interpenetra¬ 
tions and interactions of primitive peoples. Lan¬ 
guage is a function of social relationship, and its 
study is therefore of great value for ethnological and 
historical investigations. May I give one instance 
of what I have in mind ? Two millennia back, 
south-west Arabia was the seat of the powerful 
commercial civilisations of the Miixeans, the 
Sabreans, and the Himyantes, radiating eastwards 
to India and south-westwards to Africa. The ex¬ 
tent of their relationship with Africa it has hitherto 
been most difficult to trace, but linguistic evidence 
may prove to be of great value. Prof. Maingard 
has pointed out to me that the Makaranga who live 
near Zimbabwe call water Bahri, a word closely 
related in form to Bahr , the ‘ sea ’ of the Arabs, 
although the Makaranga themselves are not a sea¬ 
board people, and that Sham is their word for ‘ to 
sell or barter ’, while to the Himyantes Saba meant 
4 to travel for a eommerical purpose \ Not less 
suggestive is the study of place-names, and while 
I do not suggest that I have evidence on which 
any conclusion can be based, I do contend that 
these investigations may prove to be of a moBfc 
fruitful character. It would be interesting indeed 
to see what evidence linguistics can bring in respeot 
of the relationship of South Africa with Madagascar, 
and also with Polynesia through Madagascar, where 
the tribe once dominant politically, the copper- 
coloured Hovft, are ethnologically and linguistically 
Melanesians amid the darker-hued Sakalavas and 
other negroid tribes. It may even be that such 
studies will conjure up to our minds pictures of 
great migratory movements with Arab dhows and 
South Sea proas cleaving the waters of the Indian 
Ocean. Only last year a canoe constructed of 
wood native to south-eastern Asia was found in 
Algoa Bay. 

Finally, in this survey of what Africa can give 
to science I would refer, with the utmost brevity 
perforce, to Africa as a field, favoured as is no 
other, for the study of all those complicated prob¬ 
lems which arise from the contact of races of 
different colours and at diverse stages of civilisa¬ 
tion. Of those problems, ranging from the in¬ 
vestigations of the biological factors involved in 
the conception of race to the practical problems of 
the administration of backward peoples, I need not 
speak. They have come to be part almost of the 
everyday thinking of most civilised men. What 
I would emphasise is that in Africa, as nowhere 
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else, the factors which constitute these problems 
can be studied both in isolation and in varying 
degrees of complexity of inter-relationship, that in 
Africa we have a great laboratory in which to-day 
there are going on before our eyes experiments 
which put to the teBt diverse social and political 
theories as to the relatione between white and 
coloured races, that in Africa there are racial prob¬ 
lems which demand solution, and the solution of 
which will affect or determine the handling of 
similar problems throughout the world. We hear 
men speak of the clash of colour, and are sometimes 
told that Africa is the strategic point in that 
struggle. I think of it rather as the continent 
which offers the richest opportunities to those who 
would investigate racial problems in the true spirit 
of science, and so discover the solutions, which may 
yet enable that clash to be averted and the threat 
which it implies to our civilisation to be dispelled. 

Science and the Future of Africa. 

I have sought—briefly and all too inadequately— 
to indicate some of the lines along which Africa 
seems to be able to make a distinctive contribution 
to science. It remains for me, yet more briefly, to 
speak of Africa's challenge to science, and to seek 
to answer the question, What can soience give to 
Afrioa ? I shall not stop to emphasise the point, 
that the greatness of Africa’s potential contribu¬ 
tions to soienoe, the key whioh perhaps she holds 
to the riddle of human origins, the intriguing vistas 
opened up in the study of her relationship with 
South Amerioa and Australasia with its suggestion 
of past continental continuity, that all these and 
more constitute a challenge to science to actualise 
those potentialities. Let me seek rather to define 
the twofold challenge of Africa in another way. 
First, Africa defies science to unravel her past. 
Throughout history she has ever been the continent 
of mystery. She was so to that pioneer of geo¬ 
graphers, Herodotus, to whom nothing that was told 
him about Africa was so improbable that he declined 
to give it credence. She was so to the Romans, 
who regarded Africa as the natural home and source 
of what was strange and novel and unaccustomed. 
She was so to the navigators who did so much to 
break down the barrier wall between the Middle 
Ages and the modem world; and though in our 
day the geographical mysteries of Africa have in 
large measure been solved, the work of the prober 
of her scientific secrets is only beginning. 

Then, secondly, Africa challenges science to de¬ 
fine, to determine, and to guide her future. If the 
great resources of this vast undeveloped continent 


are to be made available for humanity in our own 
and the succeeding generations, soienoe must make 
it possible for the man of European race to under¬ 
take the work of development, by showing him 
how to protect himself, his stook, and'his crops 
against disease, by enabling him to conserve and 
utilise to the greatest extent the soils, the vegeta¬ 
tion. and the water supplies of the continent, by 
bringing to bear the resources of modem engineer¬ 
ing on the exploitation of its wealth, and not least 
by determining the lines along which white and 
coloured races can best live together in harmony 
and to their common advantage. 

That is the challenge of Africa to civilisation and 
to science. It is not now thrown out for the first 
time ; it is not the first time that it will have been 
taken up. It is in Africa that the Greco-Roman 
civilisation won some of its most glorious triumphs, 
in Africa that the spade of the archaeologist has in 
our day, by uncovering great Roman towns with 
noble public buildings and efficient irrigation sys¬ 
tems, provided impressive evidence of the magni¬ 
tude of the achievement of Roman Imperialism. 
But Rome failed to conquer Africa for civilisation, 
and left the challenge to those who were to follow 
after. She failed chiefly for two reasons : the 
might of African barbarism and the defiant re¬ 
sistance of African Nature. We in our day, con¬ 
fronted by the same challenge, still have the same 
enemies, hitherto victorious, to contend against. 
But we meet them with the advantage of having 
resources at our disposal whioh our Roman pre¬ 
decessors lacked, It is to use those resources 
effectively that Africa challenges soienoe. 

In dealing with African barbarism we have 
weapons such as Rome oould never dream of, and 
not the least valuable are those provided by the 
scientific investigation of the native peoples of 
Afrioa. The way to the solution of the problems 
presented by African barbarism is to be sought in 
an understanding of the character and mentality 
of primitive peoples, in the exploration of those 
regions in their social life where are to be found 
the factors that determine their reaction to diverse 
methods of administration. The study of African 
languages and of African anthropology is therefore 
fundamental to the development of the continent. 
For that work Africa possesses special advantages, 
and one can but hope that the facilities now being 
built up in our South African universities will be 
recognised in Britain and elsewhere, and become 
an important factor in the response of soienoe to 
the challenge of Africa. 

Not less formidaWe is the conquest of African 
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Nature, for the achievement of which also we in 
our day are far better placed than were the Romans. 
It is modem science which gives us that advantage. 
Three great tasks confront science in the conquest 
of African Nature, First, science must make Africa 
safe for the white man to live in. I have spoken 
of the opportunities which Africa offers for the 
study of tropical diseases as likely to yield results 
of significance for science in general. But primarily, 
will those results bo of significance for the develop¬ 
ment of Africa ? This part of the challenge of 
Africa is not lightly to be taken up. Africa has 
taken heavy toll of science. The recent deaths in 
Nigeria of Stokes, Young, and Noguchi, worthy 
followers in the tradition of Lazear and Myers, are 
a reaffirmation of the gravity and insistence of that 
challenge. The importance for the cause of civilisa¬ 
tion of a successful response to that challenge 
cannot be better illustrated than by the story of 
the construction of the Panama Canal. De Lesseps 
attempted the task and failed. For every cubic 
yard of earth excavated by him a human life was 
sacrificed to yellow fever or malaria. It was the 
successful attack some twenty years later, under 
the direction of General Gorgas, on the death- 
dealing mosquito, that made possible the completion 
of one of the most important engineering enterprises 
of modern times. 

Secondly, science must oombat the foes which 
have to be contended with in the development of 
African agriculture. Africa is prodigal indeed in 
the production of insect and other foes to cattle 
and to crops. Science is already making an effective 
response to this part of the challenge. But there 
is much that remains to be done, and we shall be 
none the worse for the timely realisation by the 
politician and the administrator of the contribu¬ 
tions which science can make. A11 too often in 
the past, settlement schemes have been undertaken 
and ended in disaster in areas unhealthy to man, 
beast, or crops, when, if the scientist had first been 
called in, precautions might have been taken which 
would have averted the calamity. 

Finally, science must harness the great resources 
of Africa. Here there are suggested to us all the 
varied contributions which the engineer can make 
in the work of development. Has not the Institu¬ 
tion of Civil Engineers defined the ideal underlying 
ell engineering activity as 11 the art of directing 
the great sources of power in Nature for the use 
wad convenience of man ” l Africa offers abund- 
wace of opportunities for the realisation of that 
Meal. It is not by working in isolation that the. 
en^ineer will realise It, but rather by co-operation 


with his colleagues in other branches of science, 
and by the correlation and co-ordination of the 
essential data which they must do so much to pro¬ 
vide. First in the order of engineering development 
come the civil and mining engineers. Their tasks 
are the provision of facilities for communication, 
for health, for the conservation of agricultural 
assets, for the production of raw material, and for 
the development of mineral resources. In their 
train there follow, with the advent of industrial 
activity, the mechanical and electrical engineers. 
Their tasks are to make the fullest use ?of the 
revolution in ideas of transport, including transport 
by air, which have resulted from the perfecting of 
the internal combusion engine, and to secure the 
maximum advantage possible from cheap produc¬ 
tion and efficient distribution of electrical power. 
The day must come, to give a concrete instance* 
when the Victoria Falls, with their immense water 
resources, will mean much more for Africa than 
Niagara to-day means for America. Later still 
there will be called in the services of the chemical 
engineer, ever engaged in problems of research to 
ascertain the most advantageous processes of con¬ 
verting raw materials into manufactured articles. 
In all these tasks it is the South African engineer 
who has, under the conditions of an undeveloped 
land, built up a technique and practice suitable to 
African requirements and showing promise of wider 
applicability, that we may well expect to assume 
a position of leadership and of inspiration. These 
are some of the ways in which science can respond 
to the challenge of Africa. 

The picture which I set out to portray I have 
now completed. I have tried to suggest something 
of the magnitude of the rewards which Africa has 
in store for the scientist who has the enterprise to 
adventure and the vision to see. I have sought 
also to be the medium of the challenge presented 
to science by Africa’s opportunities and needs. It 
is a vast canvas on which I have had to work. On 
it I have drawn but a few sketchy outlines. Yet 
I hope that the vision stands out clear. I hope 
that I have said enough to convey the power of 
its inspiration. Not least do I hope that our 
visitors will play a great part, in the time that 
they wiU spend with us, in fiUing in some of the 
details of the picture, and in quickening and vital¬ 
ising its message for the scientists of South Africa. 
It is to them chiefly that it makes its appeal. 
The development of soienoe in Africa, of Africa by 
science—that is the promised land that beckons 
them. I believe that they will not be disobedient 
to the vision. 
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Summaries of Addresses of Presidents of Sections. 1 


Cosmical Physios. 


Lord Rayleigh’s presidential address to Section 
A (Mathematical and Physical Sciences) is entitled 
** Some Problems of Cosmical Physics, Solved and 
Unsolved ”, He begins by reviewing the more 
outstanding cases of celestial spectra which still 
resisted identification after the discovery of helium. 
He traces how the strong lines of the nebular 
spectrum, formerly attributed to 1 nebulium were 
identified by Bowen as due to doubly ionised 
oxygon. He then goes on to the auroral spectrum, 
and after describing McLennan’s investigations, 
which have led to the identification of the promi¬ 
nent green line as belonging to the arc spectrum 
of oxygen, he discusses the problems involved in 
the red line of the aurora, which up to the present 
has not been definitely traced to its origin. A 
nitrogen origin appears the most probable. 

The spectrum of the solar corona is also regarded 
as an unsolved problem. Lord Rayleigh rejects the 
solution proposed by Freeman, who attributes the 
lines to argon. It is of interest that Russell and 
Bowen, in'a paper which has appeared in the 
Astrophysical Journal since the address was pre¬ 
pared, have taken the same view. 

Lord Rayleigh then discusses the conditions of 
excitation of some of these spectra. The theory of 
solar corpuscular streams is briefly reviewed, and 
some of the difficulties which have made it neces¬ 
sary to modify the original form of the theory 
as proposed by Birkeland. Reference is made to 
recent observation on echoes of short wave wireless 
signals, which are heard after an interval of several 
seconds. These echoes appear chiefly during times 
of magnetic disturbance, and Stdrmer has attributed 
them to reflection from the corpuscular streams of 
solar origin which exist in the earth’s neighbour¬ 
hood at such times. A very recent discussion by 
P. 0. Pedersen adopts the same view. 

The nebular spectrum, it is considered, is prob¬ 
ably excited by ultra-violet light of short wave¬ 
length. Stress is laid on the peculiar richness in 
ultra-violet light of the central stars of planetary 
nebulae, as emphasised by W, H. Wright before the 
origin of the nebular spectrum was realised. The 
mysteries still involved in absorption by the dark 
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nebulic, and in the excitation of cometary spectra, 
are also considered. 

The address then passes to the discussion of the 
metastable states of excitation of atoms involved 
in the various spectra which have been discussed. 
Many of the lines of the nebuke and the green line 
of the aurora are of the kind forbidden by the 
selection rules of the quantum theory in its present 
imperfect form, Laboratory experiments on mer¬ 
cury vapour, which is more amenable than oxygen 
or nitrogen to this purpose, have shown the pos¬ 
sibility of observing such lines either in emission 
or absorption, in regions undisturbed by extraneous 
electric or magnetic fields. 

After discussion of a few points in connexion 
with the layer of atmospheric ozone overhead, the 
remainder of the address is devoted to considering 
the cosmical possibility of unknown elements of 
higher atomic number than uranium, the highest 
known terrestrially. The list of elements is prac¬ 
tically complete up to uranium, at which point it 
abruptly stops. It would seem, therefore, that any 
process of gravitational separation which has left 
heavier elements in the sun’s interior, while elimin¬ 
ating them from the earth, must have succeeded 
in making an extraordinary clean and sharp cut. 
On the other hand, it appears that uranium must 
be coming into existence on the sun, as its duration 
is small compared with the probable age of that 
body. The analogy of radium would lead one to 
assume that uranium has a parent body of higher 
atomic weight. But such a parent body, if it 
exists, is ex hypothesi analogous to known radio¬ 
active bodies ; thus even if we postulate it, we do 
not get any direot support for the view that matter 
may exist whioh is capable of dissolving entirely 
into radiation. 

The Relation ov Organic Chemistry 
to Biology. 

In bis presidential address to Section B (Chem¬ 
istry) Prof. Q. Barger traces various trends in 
the development of organic chemistry, particularly 
in relation to biochemistry and physiology. After 
directing attention to the isolation by Soheele of 
various organic acids and his synthesis of potassium 
cyanide, the address contrasts the early preparative 
investigation of natural products by some of the 
older chemists, such as Fouroroy and Vauqqelin, 
with the work of others who were primarily tatter- 



147 


Supplement to “ Nature” July 27,1829 


ested In theoretical questions of radicles, substitu¬ 
tion and types. This latter work led ultimately to 
the theory of structure, which soon became ground 
common to all. 

A knowledge of structure gave a great impetus to 
synthesis, on which important industries were based. 
The number of known carbon compounds increased 
very rapidly and is now little short of a quarter of 
a million, but only a small proportion of these occur 
in Nature and a very small proportion are of general 
biological interest. The first systematic investiga¬ 
tion of a whole group of biologically important sub¬ 
stances was that of the fats by Chevreul; similarly 
comprehensive investigations of metabolic products 
were made later in Germany by Baeyer, Fischer, 
Willstatter, Wieland, and Windaus, when they 
applied organic chemistry to the study of the 
purines, sugars, proteins, plant pigments, bile acids, 
and sterols. A statistical analysis of papers on 
organic chemistry published during the last year in 
tile Berichte and the Journal of the Chemical Society 
leads to the conclusion that British organic chemists 
are more interested in theoretical questions than 
their German colleagues and give much less atten¬ 
tion to natural products. 

The new borderline subject of biochemistry, 
based largely on the work of van’t Hoff and of 
Emil Fischer, may be said to have been definitely 
marked out early in the present century ; thus in 
1906 journals devoted to biochemistry were founded 
in three separate countries. The biochemist is not 
only concerned with the properties in vitro and the 
isolation of biologically important substances ; he 
also studies the transformations which these sub¬ 
stances undergo in vivo , when acted on by enzymes. 
These two sides of the subject have been called the 
descriptive and the dynamical. Both utilise to the 
full the resources of organic chemistry, its theoreti¬ 
cal conclusions as well as its technique. In addition, 
the biochemist gives much attention to the work¬ 
ing out of special methods of preparation and of, 
analysis, required for the study of the complex 
problems with which he is concerned. These various 
aspects and relations of biochemistry are illustrated 
in the address by reference to recent investigations. 

The taxonomic value of organic chemistry is very 
slight, exoept in the classification of bacteria, fungi, 
and lichens. Among Phanerogams the chief ex¬ 
ample of its utilisation is probably the genus 
Bucatyptua. The organic chemist may turn natural 
relationjdtnp to acoount in his study of alkaloids, but 
the systematic botanist is not influenced by their 
presence or absence, 

Prof .Barger ends by pleading for a sympathetic’ 


teaching of organic chemistry, adapted to the needs 
of biological and medical students, and in this con¬ 
nexion quotes with approval from the presidential 
address to Section I by Prof. Lovatt Evans at 
Glasgow in 1928. 

National Subveys, * 

The subject of Brigadier E. M. Jack’s address 
to Section E (Geography) is national surveys. 
The duties and functions for which, in the opinion 
of the president, a national survey should be 
responsible, are discussed; then the work of the 
various national surveys, both foreign and in the 
Empire ; and conclusions are drawn, with par¬ 
ticular application to South Africa. 

The main object of a survey is held to be the 
production of a map. The various operations 
necessary for this object are enumerated, and it is 
argued that a properly organised survey should be 
responsible for all these operations, from the 
initial triangulation to the printing, publication, 
and sale of the map, and its subsequent revision. 

The question of maps is considered under the two 
main headings of cadastral and topographical. 
The characteristics of these two kinds of maps are 
described, and the opinion expressed that a national 
survey to be complete should be responsible for the 
production of both kinds. 

Proceeding to a consideration of the surveys of 
the world, it is shown that the surveys of Europe 
have similar characteristics. They are mostly 
military in character, and their responsibility is. 
oonfined to the production of topographical maps. 
Cadastral maps are produoed by an independent 
department (usually financial) and are rarely 
published. Egypt forms a striking contrast, its 
survey (due to British organisation) conforming 
closely to the standard laid down. 

In the United States various independent de¬ 
partments are responsible for different branches of 
survey. There has in the past been much inde¬ 
pendent action and doubtless some friction ; but 
co-ordination has now been secured by the establish¬ 
ment of a Federal Board of Surveys. Very much 
the same description applies to the surveys of 
Canada. 

The Survey of India produces only topographical 
maps. In Australia and New Zealand, on the other 
hand, topographical mapping is much neglected. 
Information is given as to various surveys in the 
African Colonies and Protectorates. A short 
description is then given of the Ordnance Survey 
of Great Britain. : ■ 

The question of countries which have a divided 
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control of their surveys or have neglected some 
part is considered, and it is shown that such 
countries have suffered in consequence. 

The position in South Africa is then considered. 
The recent Survey Act of 1927 has put survey in 
the Union in a much sounder position than it has 
ever been before. While responsibility remains 
divided between the Surveyors-General of the four 
Provinces and the Director of the Trigonometrical 
Survey, a ‘ Survey Board 9 has been established, 
consisting of these five officials. While this does 
not go so far as the Survey Commission of 1921 
recommended, it is a great step forward in securing 
unity of control and uniformity of practice. 

’ After touching on the difficult question of 
cadastral mapping in the Union, the question of a 
good topographical map of the country is dis¬ 
cussed. Examples are given, taken from South 
Africa itself and from other countries, of the great 
need for such a map, and of the waste of time and 
money which results from the lack of it. 

In conclusion, it is pointed out that South 
Africa has a great survey tradition, some of the 
finest survey work in the world having been done in 
the country. South Africans are urged not to lag 
behind, but to set an example to others ; and to be 
determined to have a national survey adequate to 
their place among the nations, and worthy of their 
history and great traditions. 

Physiology in the Treatment of Disease. 

Prof, W. E. Dixon’s presidential address to 
Section I (Physiology) reviews briefly the history 
of treatment in disease from the middle of the last 
century, when S. Skoda and K. Rokitansky (in 
Austria) perfected a system of physical diagnosis 
which has had a practical bearing on medicine ever 
since. Skoda made many experiments with drugs 
on the patient without any expectation of pro¬ 
ducing benefit; the patients were not improved, 
and Skoda thought it mattered little how the 
patient was treated. These views held the field 
even to the beginning of the present century, 
especially in Great Britain. 

The experiments of Joig and his pupils in 1826 
with camphor, digitalis, and other drugs on healthy 
men added nothing of value to our knowledge. 
Subjective sensations are produced, which are 
erroneously attributed to the drug which has been 
taken. Some experiments made with the }ate 
Dr. Rivers to illustrate these imaginary sensations 
were described. Such experiments on men as were 
made by S. Hahnemann and his pupils, by Perkin 
with his retractors, and by more modem physicians 


with their mystic apparatus, are valueless without 
proper controls. The influence of science on treat¬ 
ment is illustrated by reference to chemo-therapy 
and the internal secretions. 

At one time hopes ran high that the chemical 
structure of the molecule might indicate pharma¬ 
cological action. During the last fifty years, many 
laborious researches have been conducted with this 
object; to modify the molecule that it may con¬ 
form to some required action. But the mystery 
remains as mighty as ever. It is most probable 
that subtle energy factors binding the molecule— 
factors not displayed in a formula—control the 
action ; certain it is that drug action is not deter¬ 
mined directly by chemical combination with body 
constituents, but rather by delicate physical pro¬ 
cesses such as those of absorption, solution, and 
surface tension. Illustrations are provided by action 
of the organic compounds, of the metals, dye-stuffs, 
and certain alkaloids. 

In the last twenty years, much evidence has 
accumulated to show that the glands of internal 
secretion are responsible for the regulation of 
growth, of metabolism, and often for our appear¬ 
ance if not for our very character. Exaggeration 
or diminution in the secretion of one or other of the 
tissues may indiioe conditions so decided as to be 
obvious to everybody, though the effects produced 
by minor alterations in the co-ordination of the 
several secretions may not be so evident. Giants 
and dwarfs, unusual pigmentation and anaemia, 
disproportion in the growth of the skeleton, such 
as enlarged hands and face, bulging deer-like eyes 
or oriental eyes and beards in women, are notioeable 
to everyone ; excessive fatness or emaciation, a 
choleric or bucolic temperament, cause no comment, 
yet may equally arise in the victim from a want of 
co-ordination in the internal secretion. 

The general outlook and significance of drug 
therapy was led into new channels when it was re¬ 
vealed that the animal body through these glands 
elaborates its own drags, stores them generally at 
the seat of formation, and doles them out to the 
tissues to meet the needs of the economy. Some 
of these drugs are of the nature of alkaloids com¬ 
parable with those elaborated by plants. It is a 
remarkable fact that when Nature elaborates a 
drug in either a plant or an animal, that drug is 
invariably the ideal drug for producing tike action 
for which it is characteristic. No drug relieves 
pain like morphine or produces local an&sthesiaso 
well as cocaine ; no drug paralyses the para- 
sympathetica so perfectly as atropine or the motor 
nerves so effectively as curarine; strychnine super- 
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Bedes All other drugs in exaggerating spinal reflexes, 
and caffeine in its remarkable power of stimulating 
the psychical centres of the brain* Of the animal 
drugs, adrenaline has a superlative effect on the 
sympathetic system, pituitary on the uterus, and 
thyroxin on general metabolism. 

The elaboration of the drugs in Nature is on 
biological lines and the key always fits the lock : 
it seems as if Nature always says the last word on 
the particular type of drug she elaborates. Cer¬ 
tainly organic chemists have up to now done little 
to improve on her products. 

In conclusion, Prof. Dixon remarks that science 
is now engaged in endeavouring, to remedy the 
evil effects which she has produced, to which he 
attributes tuberculosis, rickets, and especially the 
neurotic tendency in the highly civilised nations. 

Experimental Method in Psychology. 

The topic dealt with by Mr. F. C. Bartlett in his 
presidential address to Section J (Psychology) is 
the value and difficulties of experimental method 
in psychology. The earliest experimentalists in 
psychology were physicists and physiologists, most 
of them with a pronounced philosophical bias. 
They developed methods and set up standards 
which in various ways have hindered the growth 
of psychology as a true biological science. The 
physicist, approaching any problem of human 
reaction, tends to lay the chief burden of explana¬ 
tion upon the stimulus, by the simplification, con¬ 
trol, and variation of which he explains observable 
differences in response. The stimulus is treated 
as outside the response itself. The difficulties to 
which this .may lead are illustrated by special refer¬ 
ence to the psycho-physical methods developed by 
Feohner, G. E. Muller, and others, and particularly 
by a consideration of how 1 doubtful ’ judgments 
have been dealt with in psycho-physical series. 

The physiologist, approaching similar problems, 
tends to lay chief stress upon the response side of 
the stimulus reaction situation. He legitimately 
isolates this so far as possible, often cutting it out 
of its wider organic setting, and shrinking from 
speculation about central processes until he has 
learned as much as possible about peripheral pro-' 
cesses and their mode of operation. The experi¬ 
mental psychologist has often tried to borrow the 
physiologist’s terminology, but since he has to try 
to deal with the intact organism, the wide vari¬ 
ability of response when it occurs in its normal 
acting constantly forces him back upon central 
processes, and he may tend to lose himself in sheer 
speculative physiology of the central nervous 


system. This is illustrated by a reference to 
experimental work upon the special senses. 

In dealing with so-called 4 higher mental pro¬ 
cesses the experimental psychologist has again 
far too often attempted to imitate the methods of 
older established sciences. Extreme simplification 
of stimuli has regularly been confused w?th isola¬ 
tion of response, with disastrous results. This is 
illustrated by a study of the classical experiments 
of Ebbinghaus on memory, and by a consideration 
of experimental work on recognition. 

Not only has the experimental psychologist been 
too submissive to physical and physiological 
methods, but also he has often been misled by the 
pursuit of philosophical ideals. The results of 
experimentation upon some special field of human 
reaction have frequently been elaborated into very 
wide systems of explanation which claim a finality 
that they certainly do not possess. This is con¬ 
sidered in reference to contemporary movements, 
and particularly to the work of the Gestalt psycho¬ 
logists, of Prof. E. R. Jaensch, of Prof. C. E. 
Spearman, and of the behaviourists. 

In psychology, the experimentalist is attempting 
to find out the conditions of the various responses 
or modes of conduct that make up the lives of 
animals and human beings. He is primarily in¬ 
terested in the intact organism and the intact 
mental life. He may gain help from a study of 
instances in which certain types of response have 
been lost, leaving still a very complex organism, 
or mental life, to effect a readjustment of what re¬ 
mains. This is clearly a very different matter from 
outting out the partial response and studying that 
by itself. The perfecting of objective control, in 
a psychological experiment, does not reduce the 
observer to a single sense, or a single cognitive or 
emotional process, but, leaving him as complex a 
reaotive agent as ever, foroes him to make up on 
the spot a type of total reaction fitted to this 
special experimental environment. 

The main' conclusions drawn are: (1) The 

experimentalist in. psychology is at present, and 
perhaps always will be, as much clinician as experi¬ 
menter. He must boar in mind that the con¬ 
ditions of all reactions studied from his special 
point of view branch vory widely, and that to him 
the study of indirect cues leading to any response 
may be of primary importance. (2) No experi¬ 
mentalist in psychology must profess, with un¬ 
varying belief, the dogma of constancy of objective 
conditions. Many of the most important char¬ 
acters that dominantly set: the course of human 
reactions belong directly to the organism with 
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periment, thetaek of the investigator is rendered 


which the experimentalist is dealing, to its im¬ 
mediate and remote past history, and to its present 
specific and general state of adaptation. These 
characters may be more diversified by rigidity than 
by variation of outward circumstances. (3) Since 
the psychologist is dealing with biological pheno¬ 
mena, he must be satisfied by stating trends, 
directions, proclivities, rather than dogmatic laws, 
(4) There is need for much more critical care than 
has usually been exercised before the results of 
specialised investigations are erected into com¬ 
prehensive 1 explanatory 1 systems. 

If these conclusions are held firmly in mind, 
experimental psychology will yet prove equal to 
its task of building up a sound scientific study of 
complex response in animal and man. 

Modern Movements in Education. 

In his presidential address to Section L (Educa¬ 
tional Science), Dr. G. W. Kimmins deals with 
changes in the field of education since the meeting 
of the British Association in South Africa in 1906. 
The most important development during this period 
has been the concentration of interest on a hitherto 
comparatively neglected field of investigation—the 
mental welfare of the pre-school child. In this 
connexion a brief account is given of the valuable 
researches on animals of Kohler and Yerkes, which 
throw much light on the early stages of the learning 
process in the child. The necessity of making the 
young child the object of a long series of condi¬ 
tioned experiments—even if this were possible—is 
thus obviated. 

Reference is made to the great difficulty of 
bridging the gulf which separates the child’s world 
from the adult world, and of thus acquiring a 
fairly adequate conception of the real meaning of 
the child’s language in adult terms. The value of 
the work of JProf, Jean Piaget and his colleagues 
in helping to solve this problem is fully recognised 
by all students of child-psychology. 

When the age is reached for compulsory school 
attendance, and there becomes available a large 
mass of valuable material for observation and ex¬ 


a comparatively easy one. In the pre-school period, 
however, the absence of such material under suit¬ 
able conditions is a serious matter. The Fisher 
Act of 1918, with the prospect of the establishment 
of a large number of nursery schools, gave promise 
of removing this disability, but, unfortunately, 
finanoial difficulties prevented the full realisation 
of this desirable project. 

Quite apart from the value of the nursery school 
for purposes of child study, there are many obvious- 
reasons for pressing forward the demand for the 
recognition of this type of institution as a natural 
element in any progressive scheme of educational 
organisation. The nursery school links up the 
home with the school to the great advantage of 
both. Properly constituted, moreover, it may to 
a large extent prevent many of the maladjustments 
with which the school clinics and child guidance 
clinics have to deal. Prevention by natural meana 
is infinitely better and far less expensive than 
curative processes. 

The value of vocational guidance by means of 
appropriate psychological tests, in giving increased 
facilities for the more successful marketing of the 
produce of our schools in the future, is dealt with 
in some detail. The experiments carried on under 
the direction of the National Institute of Industrial 
Psychology have been crowned with considerable 
success. In days to come, boys and girls on 
leaving school will be in possession of information, 
based on scientific principles, which will indicate 
the type of employment in which they can engage 
with the greatest satisfaction to themselves and to 
their employers. 

The pamphlet of the Board of Education entitled 
fi The New Prospect in Education ” is far and 
away the most important document which has 
been issued by the Board in recent years. The 
reorganisation of educational procedure envisaged 
marks a great advance. This valuable reform 
occupies in many ways a very prominent and 
honoured position among modem movements in 
education. 
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Amerioa may bo held to militate against its 
American origin and rather support the view that 
it was an introduced plant. Further evidence in 
support of the eastern origin of the coconut 
and also of its power to spread independently is 
afforded by the fact that several islands all grouped 
together bear the name Cocos Island or have 
a 1 Cocos Bay \ These islands were apparently 
uninhabited at the time of their discovery and 
received their names no doubt owing to the fringes 
of coconut palms on their shores, as it was the 
tendency of the Portuguese and Dutch in the 
sixteenth and seventeenth centuries to name un¬ 
inhabited islands by some distinguishing feature 
they presented. 

Another fact which lends some support to the 
views of De Candolle, Beccari, Chiovenda, E. D. 
Merrill, 11 and others, that Cocos nucifera is of eastern 
rather than American origin, is afforded by the 
recent discovery of fossil nuts of a Cocos in the 
Pliocene deposits at Mangonui, North Auckland, 
New Zealand. These have been named Cocos 
zeylandica by Edward W. Berry, 12 and, though 
they are quite small, they show no marked features, 
except as regards size, to differentiate them from 
the existing genus Cocos. 

O. F. Cook has taken infinite pains to try to 
prove that the Coconut palm originated in South 
America, but many of his arguments may equally 
well be used in support of its Polynesian origin. 
With regard to tne antiquity of the palm in 
America, he lays some stress on the finding of a 
carved coconut shell in a grave in the Chiriqui 
district on the Pacific coast of Panama. This 
bowl is figured in Cook’s History of the Coconut 
Palm in Amerioa ”, 18 but it is not stated whether 
the grave was a prehistoric one or not. I am 
informed by the authorities at the British Museum 
that the design on the carved shell is certainly not 
aboriginal American, nor does it resemble anything 
from the East Indies at all closely. It is considered 
far more likely to be “ a post-Spanish American 
product influenced by European designs such as 
were used by Indians in many parts of America 
after the arrival of the white man ”. 

The highly polished coconut cups of Spanish 
South America are mentioned as a suggestive 
analogy, and also the similar floral patterns of 
modem Indian painted pottery, etc.; it is not 
thought that the oarved shell carries any weight 
tus evidence either for or against the American 
origin of the coconut palm. 

The fact of the finding of some particular bowl 
in a country needs some further support in the way 
of evidence, to prove that it may oe a product of 
the country where it has been found, since a good 
deal of false deduction might be based on the 


** Merrill, S. D, 'Enumeration of Philippine Plants*’, Bureau of 
Sotonoe, Manila, voj. 4, pp. 70-71 (19201, also “ Notes on the Flora 
of M a nil a with special reference to the Introduced element”, Philippine 
Jour, Sctau*, volT 7, pp. 198-192, 197, etc. (19121. Ur. Merrill 
worms mo he has now altered the views expressed In his footnote 
00 p. 192, and does not agree with Cook as to the American origin of 
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finding of shells of the double cooonut (Lodoicm), 
in India, where they are used as drinking bowls 
and for other purposes. 14 Cook also attaches im¬ 
portance to the occurrence of coconut palms on 
Cocos Island, situated in the Pacific Ocean some 
300 miles to the west of Panama, whioh since the 
coming of the Spaniards has not been inhabited 
and the coconut palms have almost disappeared. 
After considering the various suggestions made by 
Cook, there seems to be nothing against the view, 
held by De Candolle, that the ooconut palms on 
this island might have been brought there by early 
Polynesian voyagers. From this island, or more 
possibly by the landing of some of these early 
voyagers on the Pacific coast of Central America, 
they became established on the mainland and were 
in the course of time carried far and wide. 

Mr. H. C. Sampson, who carefully studied Cook’s 
work, has kindly supplied me with the following 
notes: 

The three main points raised by Cook are : 

1. That the coconut must have plenty of soda salts 
for it to thrive. Therefore it must be a native of those 
parts of America where such alkali abounds in the soil. 

2. That the coconut will not establish itself on a 
coast-line without the aid of man. 

3. That the fibrous covering on the coconut is 
intended to hold a supply of moisture for the roots 
of the young seedling and not to act as a float. 

As to 1. Coconut palms are able to stand a liigh 
percentage of soda salts in a soil provided there is very 
free drainage and aeration. Where these are absent 
the tree immediately becomes unhealthy. Tidal action 
on a sandy sea coast supplies the necessary drainage and 
aeration, lienee trees on a sandy sea coast are usually 
healthy, while those facing a lagoon or backwater are 
unhealthy. Health, according to Cook, is the ability 
to form fruit ; but tliis is not so. Healthy trees need 
never bear fruit. They will, however, bear fruit if 
the necessary plant food is made available to tbem in 
the soil. Coconuts will grow quite well in soils deficient 
in soda salts. This has been proved by the Bombay 
Department of Agriculture, when the Government of 
that Presidency was considering the question of re¬ 
mitting the duty on salt required for the purpose of 
manuring coconut trees in the Konkan and in North 
Canara. 

I myself have seen coconuts doing very badly on soils 
whioh were inclined to be alkaline, though the trees 
were afterwards made to bear heavily by breaking up 
the alkaline pan, which one usually sees associated 
with such soils. 

With regard to 2. I have seen self-sown coconuts 
establishing themselves on the oays off Belize which 
are being formed in the shallow water. The young 
palms are able to compete for tight with the young 
mangrove which under such conditions is inclined to 
remain stunted. The cooonut groves on the east coast 
of Trinidad in the region of the Cooal are undoubtedly 
self-sown. These are said to have originated from the 
wreck of a French schooner laden with coconuts. One 
sees the trees growing in* clumps often four or five 
together or in close proximity, whioh would not be 
the case had they been planted by man. That coco¬ 
nuts do not do this more frequently is due to two 
causes: First, that though the seed may germinate 
it cannot survive where the shore vegetation is liable 
to overshadow the seedlings, ahd secondly, in the open 

u flee " Treasury of Botany " and Ke» Guide to Museum 2 and 
specimens In the Museum. 
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glare of an exposed beach it is not possible for the 
husk to retain sufficient moisture to enable the young 
roots of the coconut to feed on the husk. 

With regard to 3. It is very difficult to get coconuts 
to germinate in a dry climate without initial shade and 
constant watering. The fruit when it is ripe gives up 
its moisture from the husk, and it can only get this 
again by coming into direct contact with moisture 
either from the soil or from continual rain. Thus on 
the sandy coast soils of Ceylon and southern India, 
aeed coconuts have to be nearly buried in the sandy 
soil, which has to be kept continually moistened, and 
even under such conditions germination is much 
slower than it is in countries with a more evenly 
distributed and heavier rainfall. 

It is clear that natural regeneration would be im¬ 
possible for the coconut in a dry country such as Cook 
claims to be the natural home of the coconut. It seems 
to me much more likely that the coconut was taken 
to America by immigrants arriving there prior to tho 
discovery of that continent by western civilisation 
than the reverse. 

Turning now to the mode of dispersal of the 
coconut : 

The sight of the Cocos-Keeling Islands, or Atolls, 
in mid-ocean on the direct route from Ceylon to 
Western Australia, and some 700 miles to the 
south-west of Java and the Straits of Sunda, led 
me to look into the early history of these Islands 
and search for records of the occurrence of coconuts 
on other uninhabited islands in the Pacific Ocean. 

Coconut palms were well established on these 
uninhabited Islands when Captain Le (3our visited 
them in 1825, 16 before Captain Ross arrived there 
that same year, for he “ carved his name on the 
Palm trunks ”, H. B. Guppy brings together some 
very interesting evidence in connexion with the 
coconuts growing on the Cocos-Keeling Islands. 16 
In a general map of the Eastern Archipelago, 
published in Amsterdam in 1659, they are named 
the Cocos Islands, showing that the coconut palm 
was then a feature of the group. Again, in Jan de 
Marre’s plan of the islands in 1729, coconut palms 
are figured ^rith the simple, yet probably un¬ 
intentionally true, remark : “ it would seem that 
Nature herself has produoed these trees”, and in 
1753 Van Keulen described them as being wooded. 17 
Further, spme fifteen or sixteen years before the 
islands were occupied (see Horsborough’s 44 India 
Directory”, 1809), it is stated that they were 
" covered with trees, principally the Cocoa-tree ” 

(= coconut palm). 

Charles Darwin visited the Cocos-Keeling Islands 18 
in the year 1836, some ten years after their re¬ 
discovery, and found them thickly covered with 
full-grown coconut palms. He points out that at 
one time they must have existed as mere water- 
washed reefs, and therefore “ all their terrestrial 
productions must have been transported by the 
waves of the sea”. It is also of interest that 
Darwin refers to the occurrence of Birgus lotto on 
these islands, and this suggests that both coconut 

11 See Wood-Jones. •* Coral and Atolls*', p. 5, p. 17 ; 1912. 

*• Guppy, H. B. "The Dispersal of Hants as Illustrated by the 
Flora of the Keeling or Cocos Islands, Victoria Institute " 0890), 
pp. 2-5. 

11 Van Kculun'e ” Atlas*’, vol, 0. Amsterdam, p. 19 ; 1768. 
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and crab were brought to the islands by the same 
means. 

From this ovidonoe it appears certain that the 
coconut palms on the Cocos-Keeling Islands were 
established there when they were uninhabited, and 
there is also strong probability that they were the 
result of ooean-borne nuts which had drifted there, 
with many other seeds from the east, as Guppy 
points out. From information kindly supplied by 
the Hydrographer to the Royal Navy, I find that 
the general trend of the ocean currents in this region 
is from the east, westwards, so that any flotsam 
and jetsam reaching the islands would tend to come 
from Java or Sumatra or from the Sunda Straits. 1 * 
It seems not unreasonable to assume that the 
original nuts which have given rise to the coconut 
groves on the Cocos-Keeling Islands reached there 
as ocean-borne nuts from the islands to the east, 
and this supposition may be held to give some 
additional support to the view that the islands of 



the Eastern Archipelago of the Pacific Ocean should 
bo regarded as the original home of Cocos nucifera . 

It is, of course, true that young sprouting coco¬ 
nuts on the strand are constantly destroyed by the 
land crabs, but it seems not unreasonable to assume 
that a few nuts, out of the many which must have 
been washed ashore, would have been covered by 
drift sand and so protected from the land crabs, 
and that from those which successfully germinated 
the dense groves of coconut palms on these and on 
other uninhabited islands had their origin, 

Wood-Jones mentions that water-borne coconuts 
can be seen germinating all round the lagoon shores 
of Cocos Island, and adds there is ” no reason to 
suppose that any human agency was involved in 
the first planting of the coconuts m Cocos-Keeling 
The coconut palms now growing in the Bay of 
Cocal, Trinidad, are reputed to have resulted from 
nuts washed ashore from a ship wrecked on the 
coast, and also, as mentioned earlier, on some of 
the cays which are being formed of! the coast of 
British Honduras self-sown coconuts may be seen. 

ftgeof the Beagls”, quotes Holman’* “Travels”* 
m account Is given, ou the authority of Mr. 
from Sumatra and Java, washed up oh the 
Among them were *' the cocoa-nut of Bald. 
slxe M . 
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Cooonut palms are also found on small rocky 
islets off some of the Fiji Islands, where evidently 
the ttuts have been cast up by the sea and could 
never have been planted. 

Guppy, in hiB paper on the Cooos-Keeling Islands 
( loc . cm.), produces weighty evidence to show that 
the coconuts there must have been water-borne and 
have germinated when washed up on the strand. 
He also brings evidence in support of the contention 
that the coconut is able to germinate without human 
intervention when washed up on Fijian beaches, 
whether brought down by a river or transjiorted 
by an ocean current. 20 

Leguat, in his account of the Island of Rodriquez 
(1691), 21 says : “ The sea having thrown us up some 
Cocos which began to bud, we planted some of the 
fruit some months after our arrival, and when we 
left the place the trees were four feet high/’ These 
nuts he believed oame from the Island of Ste. 
Brande. There are also two islands called Coco 
and Cocos in this region, 

A definite proof that the coconut will germinate 
unaided when washed ashore has been afforded in 
the case of the Island of Verlaten, which lies to the 
north-west of the Island of Krakatau in the Straits 
of Simda, between Java and Sumatra. Verlaten 
Island/ which is uninhabited and uninhabitable, 
was visited in April 1919 by Dr. W. Docters van 

" ftiippy, II. B. " Observations of a Naturalist in thr Pacific 
vol. 2, P, 4IW. 

11 "The Voyage of Francois Loguut", vol. 1, p. 65 ei »eq., Hakluyt 
Society. 


Leeuwen, now Director of the Botanic Gardens, 
Buitenzorg, and he records, 22 with a photograph, 
the finding there of a coconut palm sprouting in the 
drift mud—an accretion of soil containing pumice 
stone—at only a few yards distance from tne sea. 
This proves conclusively that an ocean-borne coco¬ 
nut can germinate without human aid, as Beccari 
asserted, and refutes the opinion of Hugo ae Vries, 
0. F. Cook, and others. 

When I was in Java in March 1928, Dr. Docters 
van Leeuwen very kindly gave me prints of two 
photographs of two young coconut palms, similar 
to the one on Verlaten, which he found growing 
on the beach of the Island of Krakatau (Fig. 1), 
which since the great eruption of 1883 has remained 
uninhabited. In one case the young palm is partly 
overgrown by Ipomaxi denticulate ,; in the other, 
here reproduced, the palm is growing amongst the 
grass fechcemuni muticum and, despite the com¬ 
petition with other vegetation, they both appear 
to be holding their own quite successfully. Those 
observations afford satisfactory evidence that 
ocean-home nuts can germinate when washed 
ashore on an uninhabited island and beoome 
established without the intervention of human 
agency, and the evidence which has been brought 
forward may be considered to strengthen the view 
that the Polynesian or East Indian Islands are the 
original home of the coconut palm. 

11 Docters van Locuwon, Dr. W. Ann. Jard . Bat. Buitenzorg . 31. 
p. 114, Plat* xxl. 


Obituary. 


Prof. L. T. Hobhouse. 

rpHE death of Prof. Leonard Trelawny Hobhouse 
-1 on June 21, at the age of sixty-four years, at 
Alen$on, Normandy, is a heavy loss to science and 
philosophy. Martin White professor of sociology 
in the University of London since 1907, he has done 
more than anyone else in England towards the 
development of sociology as a scientific discipline ; 
he has made contributions of the highest value to 
comparative psychology and anthropology; and 
his work on logic and metaphysics must entitle him 
to rank among the most distinguished systematic 
philosophers of recent times. 

Already as an undergraduate at Oxford, Hob¬ 
house was led through his interest in sooial reform 
to a deeper study of the nature of society and its 
relation to the wider problems of metaphysics, and 
throughout his life hm scientific and philosophical 
researches were closely and intimately interwoven 
with his work as a politician and practical re¬ 
former. His passion for humanity and justice 
gave him tremendous driving power, while his love 
of truth and rare intellectual candour and willing¬ 
ness to profit from criticism and experience led 
him to ever fresh fields of investigation and ever 
deeper analyses of the foundations of knowledge. 
He illustrates in his life-work his own view of 
reason as a continuous and comprehensive effort 
towards harmony in experience whether in the 
fields of practice or speculation, and those who saw 
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him at work, whether as a teacher, journalist, or 
chairman of trade boards, will have recognised in 
his endeavours the very same spirit which in other 
fields was exhibited in his persistent attempts at 
wider and more inclusive syntheses of the results of 
empirical research and metaphysical speculation. 

Hobhouse laid his foundations solidly in an 
early work on the k ‘ Theory of Knowledge ” (1896), 
in which he developed what may be termed an 
organic view of rationality which was to be the 
basis of all his future work. This has affinities 
with idealistic metaphysics but is essentially 
realistic. Hobhouse, indeed, may be regarded as 
one of the founders of modem realism, but unlike 
some of its more recent upholders who tend to 
reduce the cognitive function to a vanishing point, 
ho seeks to vindicate the reality of mind as well as 
of the external world, of the self as well as the nofc- 
self, the conception of the self being built up by the 
same logical processes as go to the making of any 
other valid conception. 

From his epistemological investigations Hob¬ 
house turned to empirical research. In his “ Mind 
in Evolution ” (1901) he traces the growth of mind 
in the various forms of organic life, from its earliest 
manifestations in the gropings of unconscious effort 
to the full clearness of conscious purpose. This 
work was based on extensive experimental investi¬ 
gations, now generally regarded as among the most 
important pioneer contributions to the science of 
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comparative psychology. Moral and social develop¬ 
ment were then studied in his “ Morals in Evolu¬ 
tion ” (1906), in which he utilises on a magnificent 
scale the data of anthropology and history in the 
establishment of a social morphology indispensable 
to the evolutionary point of view in sociology. 

Armed with the conclusions derived from these 
researches into empirical fact, Hobhouse returned 
to the metaphysical problem in his ‘ 1 Development 
and Purpose ” (1913 ; revised and rewritten in 
1927). He shows that development consists in the 
extension of harmony through a series of syntheses. 
Development proceeds by the liberation of elements 
originally in conflict, the building up of structures of 
varying degrees of plasticity and coherence. The 
power behind this liberation and these syntheses is 
mind, essentially a correlating activity, manifested 
in all orderly structure, but more dearly in living 
organisms, which are interpreted as a modification 
of mechanical structure by teleological factors, and 
eventually emerging in the form of conscious pur¬ 
pose in the human mind, as expressed in the ad¬ 
vancing movement of civilisation. Mind is, on 
this view, not coextensive with reality, but is the 
principle of orderly growth within it. It is limited 
by the material it works upon, and its purposes 
themselves undergo development. His funda¬ 
mental principle, which he entitles 4 conditioned 
teleology \ is examined both from the point of view 
of the logical requirements of systematic explana¬ 
tion and its value as an instrument in scientific 
investigation in the fields of biology and sociology. 

In a further series of works collectively entitled 
the “ Principles of Sociology ” (1918-1924), Hob- 
house sought once more to apply his basic con¬ 
ception of mind as a correlating agency to the 

S roblems of social life. In the first of these, “ The 
tetaphysical Theory of the State ” (1918), he gave 
what is now generally regarded as the most pene¬ 
trating criticism of the Hegelian theory of the 
State and prepared the ground for a social philo¬ 
sophy which would do justice at once to individual 
development and the requirements of the common 
good. In the “ Rational Good ” (1921) he works 
out his ethical theory of the good as a harmony of 


mind with its objects, a consilience of all living 
experience in a comprehensive system of purposes. 
In the “ Elements of Social Justice ” (1922) he 
applies these ethical ideas to the prpblems of social 
organisation and proves their value by the light 
which he is able to make them throw upon the 
practical problems of economics and politics. 
Finally, in his “ Social Development ” (1924) he 
gives us a synthesis of his scientific and philosophic 
studies bearing on the human problem. He first 
studies development from the point of view of 
empirical scienoe and seeks to correlate the several 
aspects of social change in the light of non-ethical 
criteria analogous to those that might be employed 
in the study of biology. He then turns to the 
ethical problem of valuation, and finally argues 
that social and ethical development have a common 
end, rooted in the fact that the good is to bo found 
in organic harmony. Taken together, these works 
must assuredly come to be recognised as the most 
comprehensive and scientific attempt that has yet 
been made to trace out the working and possibili¬ 
ties of rational purpose in human evolution. 

Prof. Hobhouse was profoundly interested in the 
bearings of recent developments in the physical 
sciences upon the nature and validity of knowledge, 
as will be evident to readers of the revised edition 
of “ Development and Purpose He intended to 
devote himself on retiring from the chair of sociology 
to work on these problems. His sudden death has 
deprived the world of the results of his ripe specula¬ 
tion in this field of thought, and this can only deepen 
our sense of the loss of a great thinker, distinguished 
alike by a rare nobility and beauty of character, 
and by magnificent intellectual grasp and power. 

Morris Ginsbero. 


We regret to announce the following deaths: 

Sir Baldwin Spencer, K.C.M.G., F.R.S., emeritus 
professor of biology in the University of Melbourne 
and author, with F. J. Gillen, of works on the 
Australian aborigines, aged sixty-nine years. 

Dr. W. J, Viljoen, Superintendent-General of Educa¬ 
tion of the Cape Province and first vice-chancellor of 
the University of South Africa, aged fifty-nine years. 


News and Views. 


In his presidential address to the British Medical 
Association, delivered at Manchester on July 23, 
Prof. A. H. Burgess reviewed some aspect* of the 
influence of other sciences upon the practice of modem 
surgery. The era of ‘ modem ’ surgery was in¬ 
augurated by Lister, and the present use of aseptic 
methods is merely the natural advance from the 
antiseptic technique as originally practised : anti¬ 
septics are still used for cleansing the skin and when 
sepsis is already present. As a sequel to the safety 
engendered by the use of these methods, the surgeon 
has access to all parts of the body, the spinal canal 
and thoracic cavity as well as the abdomen. Perhaps 
surgery is most indebted to the two sciences of 
physios and physiology during more recent years : 
it is only necessary to mention the aid brought by 
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radiology, and radium and light therapy, by localisa¬ 
tion of function in the brain, by the use of blood 
transfusion, by the discovery of vitamin D and insulin, 
and by the development of biochemical methods of 
investigating the body’s functions. Prof. Burgess 
recalled in some detail the influence whioh these 
various discoveries had exerted upon surgical treat¬ 
ment, X -rays were first used in the accurate diagnosis 
of injuries to the bones and in diseases of the chest, 
the bones being relatively opaque and the lungs 
transparent: where the density of neighbouring 
tissues is similar, it is now the practice to administer 
or inject either a substance which is opaque to the 
rays, or air, whioh is transparent, and so by displac¬ 
ing tissues or tissue fluids enables a differentiation of 
the organ under examination to be made from the 
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neighbouring tissues. In Manchester, 20 per cent of 
patients pass through the X-ray department as 
compared with 1 per cent twenty years ago. 

The use of radium in treatment has had a twofold 
influence on the surgeon : it has sometimes replaced 
treatment by the knife, hut at others a surgical 
approach to the seat of disease is necessary before 
the radium can be usefully applied. At the present 
moment, opinion seems to favour reversion to the 
external application of radium, but using relatively 
enormous quantities and at a much greater distance 
from the skin. The practice of actinotherapy has 
revolutionised the treatment of surgioal tuborculosis, 
in which disease surgical removal of damaged tissues 
has been replaced by immobilisation and drainage, 
whilst the general resistance of the body is increased 
by its exposure to the sun or other source of light. 
The story of the development of our knowledge of 
the localisation of function in the brain illustrates 
the mutual reactions of clinical medicine and ex¬ 
perimental physiology upon one another. The first 
step was clinical, the localisation of the speech area 
by Broca and the motor area by Jackson, and was 
followed by the experimental investigations of Ferrier, 
Horsley, Sherrington, and others, so that to-day the 
diagnosis of the site of an injury to, or lesion of, the 
brain is quite precise. A similar interplay of medicine, 
pathology, and physiology is seen in the development 
of our knowledge of the functions of the thyroid 
gland. Work such as this and other recent advances 
in treatment based on joint clinical and experimental 
investigations serves to show the importance of 
co-operation between clinicians and experimentalists. 

A memorial tablet to Sir Humphry Davy has just 
been unveiled in the Pump Room of the Wirer 
Endowment at Ischl in Austria, to commemorate his 
stay at that watering-place. The ceremony was per¬ 
formed in the presence of a distinguished party, in¬ 
cluding the Austrian Chancellor, Dr. Streeruwitz, who 
in a speech dwelt upon the gratitude the world owes 
to the inventor of the miner’s safety lamp. It was 
on May 26, 1818, that Davy embarked at Dover for 
Naples, whither he was going to study the problem of 
unrolling the papyri found at Herculaneum. His 
journey took him up the Rhine and Danube into 
Austria and Hungary, and on this journey he took the 
opportunity of making observations of the formation 
of mists over rivers and lakes, which at that time was 
not understood. The rivers he studied included the 
Inn, the Ilz, the Raab, the Save, the Ironzo, the Po, 
and the Tiber, his results being contained in hiB paper 
to the Royal Society of Feb. 2fl, 1810, entitled “ Some 
Observations on the Formation of Mists in Particular 
Situations", 

The scientific work of the Czechoslovak biologist, 
J. jfil. Purkynfc (Purkinje), like that of many other 
pioneers, has largely escaped attention, although a 
number of men of science have, from time to time, 
referred to the importance of his contributions to 
many branches of biology. Purkinje was bom near 
Prague on Deo. 17, 1787, and died there on July 28, 
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I860, and on the occasion of the sixtieth anniversary 
of his death, Dr. O. V. HykeS has collected and issued 
in pamphlet form (" PfirodovSdecke prace J. E. 
PurkynS ") a selection of comments and appreciations 
of his work by well-known biologists. Purkinje’s 
researches cover subjects in microscopic anatomy, 
cytology, neurology, the physiology of vision and of 
the ear, biochemistry and anthropology. An American 
writer in 1809 deolared that Purkinje, under the 
most unfavourable conditions, had laid the foundations 
for modem physiology. Although the compound 
nucrosoope had been in use for nearly a century, his 
discoveries, up to 1830, were made with the aid of 
simple lenses, yet he was the first to use the microtome. 
When unable to pursue a subject exhaustively, 
Purkinje time and again pointed the way to a note¬ 
worthy discovery. He was the first to employ the 
term protoplasm and to establish the identity of 
structure in plant and animal cells. Purkinje’s work 
has hitherto attracted most attention in Germany and 
Scandinavia. 

It is generally recognised that while many local 
museums include a number of objects illustrating the 
life of the population of the area in medieval and later 
times, an urgent need is a national museum for Eng¬ 
land which will illustrate the traditional arts, industry, 
and life generally of the folk. Wales already has a 
national museum of this character, and there are 
similar collections in Ireland and Scotland. The 
matter is undoubtedly one of some urgency, as objects 
of the character contemplated are becoming more and 
more difficult to obtain every day. The council of 
the Royal Anthropological Institute, having these 
facts in view, has appointed a small committee to con¬ 
sider the position. Lord Onslow, Sir Henry Miers, 
and Dr. R. E. Mortimer Wheeler have accepted ap¬ 
pointment to the committee. The Royal Society, 
the Zoological Society, the Society of Antiquaries, the 
Folklore Society, and other interested bodies have 
nominated, or have been invited to nominate, represen¬ 
tatives to sit on the committee. It is hoped to hold a 
conference to discuss ways and means early in the 
autumn. 

A committee has been formed to establish a 
Memorial Fund with which the name of the late Prof. 
L. T. Hobhouse may be permanently associated, to 
be used to assist in the perpetuation of his influence. 
The committee consists of Prof. S. Alexander, Sir 
William Beveridge, Mr. Victor Branford, Dr. Morris 
Ginsberg, Dr. G. P. Gooch, Mr. J. L. Hammond, Mr. 
J. A. Hobson, Prof. Gilbert Murray, Prof. Percy Nunn, 
Sir Herbert Samuel, Mr. C. P. Scott, Sir Hubert 
Llewellyn Smith, Sir Arthur Steel-Maitland, Prof. 
Graham Wallas, and Mrs. Beatrice Webb, and sub¬ 
scriptions may be sent to Dr. G. P. Goooh, 76 Camp- 
den Hill Road, London, W.8. It is hoped that 
subscribers may leave it to this widely representative 
committee to frame a scheme for the memorial and 
to decide at a later date whether the fund raised can 
be best used for a lectureship, scholarship, or the 
publication of studies in the' social sciences. Dr. 
Morris Ginsberg, London School of Economics, 
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Aldwych, WrC.2, has agreed to act as honorary 
secretary of the Fund. 

An interesting suggestion for a possible origin of 
early Mesopotamian culture is put forward by Mr. 
Henry Field, of the Field Chicago Museum, in the Times 
of July 17. As a result of recent archaeological sur¬ 
vey work conducted by the Marshall Field North 
Arabian Desert Expeditions, it would appear that the 
North Arabian and Syrian deserts, which in palaeo¬ 
lithic times were well watered, then supported a con¬ 
siderable semi-nomadic population, of which traces 
have been found in the form of palteolithic implements 
on several hundred sites. These range from Upper 
Chellean, found in situ at a depth of 11 feet 0 inches, 
to Upper Palaeolithic. It is suggested that at about 
the time of Cro-Magnon man in western Europe, the 
desiccation of the North Arabian area began, and 
finally drove the population, by that time in a neo¬ 
lithic stage of culture, westwards to the Nile Valley 
and eastwards to Mesopotamia, where they constituted 
the earliest inhabitants. On the evidence of the 
earliest skeletal remains found in the lowest levels 
of Kish, it would appear that the earliest inhabitants 
of that area may well have boon direct descendants 
of the Palaeolithic and Neolithic peoples of the North 
Arabian desert. 

Pbof. 8. Lang don, who forwards Mr. Field’s letter to 
the Times , adds a much-needed caveat. While recog¬ 
nising the importance and the significance of the dis- 
oovery of this extensive palaeolithic culture of the 
Syrian deBert, he hesitates to accept it as the source 
of Sumerion or prehistoric Mesopotamian culture. 
As he points out, it raises the question whether this 
culture is to be attributed to the Sumerians of Elam 
and of Central Asia and of the Indus Valley or to the 
Semites of Akkad. The excavations at Kish and 
Jemdet Nasr appeared to have settled this question 
definitely in favour of the' proto-Sumerian Elamite 
people. Prof. Langdon emphasises the significance 
of the fact that while no painted pottery has been dis¬ 
covered in the Syrian desert within 2000 years of the 
date of that at Kish, in Elam and Central Asia, at 
water level at Kish and at plain level at Jemdet Nasr, 
the painted ware is accompanied by epigraphioal 
material, seeds and copper of undoubted Elamitic 
affinities which would all point to the proto-Sumerians 
of the east as the founders of this civilisation, Mr. 
Field’s interesting suggestion may well serve to throw 
light on the early migrations of the Semitic peoples. It 
fails to withstand the weight of the evidence to which 
Prof. Langdon refers, which is all against a Semitic 
origin for the earliest culture of Mesopotamia. 

The following elections have been made to Beit 
Memorial Fellowships for Medical Research, the place 
of research being given in brackets: Fourth-year 
Fellowships (value £600 per annum): Mr. R. J. Ly thgoe 
and Mr, M. W. Goldblatt. Junior Fellowships (value 
£400 per annum): Mr. R, Hill, to investigate the 
specificity of haemoglobins and the properties of cyto¬ 
chrome (Biochemical Laboratory, Cambridge); Dr. 
Ann Bishop, to oomplete the study on which she has 
been engaged during last two years of the morpho- 
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logy and development of Trichomonas of man and 
monkeys (macaques) in culture and to investigate other 
intestinal protozoa (Molteno Institute for Parasitology, 
Cambridge); Mr. C. L. Cope, to study the diuretic 
responses of normal and pathological kidneys in man 
to tubule diuretics (Department of Medicine, Oxford 
University); Dr. L. E. Beyliss, to study the meta¬ 
bolism of the isolated heart and kidney by means of 
the heart-lung and heart-lung-kidney preparation and 
by means of the artificial oxygenator of Bayliss, Fee, 
and Ogden (Department of Physiology and Bio¬ 
chemistry, University College, London); Dr. W. P. 
Kennedy, to investigate the function of the ovary 
(Physiology Department, Edinburgh University, and 
Royal Infirmary, Edinburgh); Mr. E. Boyland, to 
investigate the mechanism of carbohydrate meta¬ 
bolism, with particular reference to the phosphoric 
esters of yeast and muscle (Lister Institute, London); 
Mr. E. M. Case, to study the metabolism and thermo¬ 
dynamics of muscle by means of a comparative study 
of alcoholic fermentation by yeast and lactic acid 
production by muscle, and by means of a new appar¬ 
atus to investigate the thermal properties of so-called 
4 non-irritable ’ muscle, concurrently with chemical 
analyses (Sir William Dunn Institute of Biochemistry, 
Cambridge) ; Mr. K. A. C. Elliott, to undertake studies 
on biological oxidations such as the oxidation of 
metabolites by various thermalabile and thermo¬ 
stable peroxidases (Biochemical Laboratory, Cam¬ 
bridge) ; Miss M. H. Roscoe, to continue investiga¬ 
tions on the distribution of the antipellagra vitamin 
B2 in natural foodstuffs and a comparison with the 
distribution of the anti-neuritic vitamin*B1 (Lister 
Institute, London). 

In honour of the sixtieth birthday, on June 27, of 
Prof. Hans Spemann of Freiburg, a special number 
(Heft 26) of Die Natoirwissenschajten has been issued. 
A portrait of Prof. Spemann precedes an article of 
half a dozen pages in which Dr. Otto Mangold gives 
an account of the main lines of Prof. Spemann’s work 
and the results achieved. This is followed by a list 
of Prof. Spemann’s publications from 1896 until 
1929, and by a list of important investigations carried 
out by pupils and collaborators in more or less close 
relation with their master, and finally by a series qf 
abstracts, by the respective authors, of the memoirs 
which form the recently published five-volume 
4 Festschrift ’ in honour of Prof. Spemann in Roux'S 
Archiv fiir Entwickelungsmechanik (B&nde 116-120). 
This massive 4 Festschrift * and the special number 
of Die Naturunsaenschaften are well-merited tributes 
to one who is held in the highest esteem not only for 
his manipulative skill, his keen powers of analysis 
end interpretation and his lucid exposition, but also 
for his great personal qualities. 

The Department of Mines of the Dominion' of 
Canada has issued its customary Annual Report for 
the year ending Mar. 31, 1928. This report gives 
evidence of the great advances made in all deport¬ 
ments of the Canadian mineral industry. This is 
sufficiently shown by the fact that the value 6 
mineral production of Canada has quadrupled sihep 
the year I9JK). A matter of special interest in this 
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report is the reference to the memorial tablet erected 
by Mr. Fenley Hunter of New York City to the late 
Dr. George M. Dawson, at one time Director of the 
Geological Survey of Canada. All who either re¬ 
member Dr. Dawson personally or who appreciate the 
admirable work which he did for the Canadian 
Geological Survey will be pleased to leani that this 
permanent memorial to him has been erected on an 
exceptionally suitable spot, namely, on the bank of 
the Liard River, just north of the boundary line 
between British Columbia and Yukon, in the delimita¬ 
tion of which Dr. Dawson’s surveys have played so 
conspicuous a part. 

The Annual Report for 11127-28 of the Director of 
the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington details very 
numerous, varied, and important work in the domain 
of terrestrial magnetism ami electricity. The non¬ 
magnetic ship Carnegie was being prepared for the 
world-cruise now in successful progress. Owing to 
this the amount of field work on land was severely 
curtailed, but the Department carried on land ob¬ 
servational work at its two important observatories 
at Huaneayo, Peru, and Wathoroo, Western Australia. 
In addition, many interesting investigations, both 
experimental and theoretical, wore made in regard to 
problems of atomic magnetism, terrestrial magnetic 
variations, wireless propagation, the high-frequency 
permeability of iron, and other related topics. 

In order to centralise arid arrange a methodical plan 
for the scientific work which is carried on in northern 
Norway, Svalbard, Jan Mayen, and the Arctic Sea, a 
Central Committee for the Scientific Institutions at 
Tromsd has been recently constituted, the statutes for 
which have now been sanctioned by the Department 
of Education. According to Northern News Service, 
the Geophysical Institute at Tromsd will act as a 
weather - forecasting and aurora observatory, and 
Prof. Krogness will have the assistance of Prof, 
Vegard and of other scientific men working in the 
north, including Mr. Soot-Ryen, who has made valu¬ 
able researches into the fauna of the coasts of northern 
Norway. The committee's aim is to forward co-opera¬ 
tive work between the different scientific institutions 
of Tromsd and the north. 

On July 19, Sir Thomas Middleton unveiled at 
Dishley Grange, in Leicestershire, a memorial to 
Robert Bakewell (1725-95), the pioneer of stock- 
breeding. The movement to commemorate the great 
English farmer was started by Prof. Scott Watson, 
of the University of Oxford, who had raised money 
in both Canada and America for the purpose. In his 
address Sir Thomas Middleton said that the pros¬ 
perity of the nineteenth century was largely due to 
improvers, such as Bakewell, in the preceding century, 
and that his methods had influenced and are influ¬ 
encing stock -breeding throughout the world. Bakewell 
with great foresight realised that the need of the 
future was beef and mutton to feed the rapidly 
increasing town populations, and that this problem 
could best be met by breeding the right type of stock': 
Without some new means of providing meat, the 
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industrial expansion would have been impossible. 
Before his time, animal breeding had been carried on 
in a haphazard fashion with no definite aim behind 
it, and it was due to the fact that Bakewell started 
with a clear objective that his enterprise met with 
such success. His aim was to obtain animals that 
weighed heaviest, matured earliest, and motft quickly 
repaid the food they consumed. He obtained liis 
best results with sheep, but also applied his principles 
to the breeding of cattle, cart-horses, and pigs. The 
prices he secured for the letting of improved sires 
testify to the esteem in which he was held by other 
farmers of his day, and the wide application of his 
methods by others shows that he is rightly to be con¬ 
sidered one of the greatest agricultural pioneers of the 
eighteenth century. After unveiling the memorial. Sir 
Thomas Middleton placed a laurel wreath on Bakewcll’s 
tombstone, which lies in the ruins of the old church. 

Mr. John Patterson has been appointed Director 
of the Meteorological Service of Canada, in succession 
to Sir Frederic Stupart, who retired at the end of 
June, after fifty-seven years’ service. 

Prof. F. A. E. Grew, of the Animal Breeding 
Research Department of the University of Edinburgh, 
has been elected a foreign member of the Czecho¬ 
slovak Agricultural Academy. 

In view of the long-continued drought in Great 
Britain, the Ministry of Health has issued a “ Memo¬ 
randum on Water Shortage ”, suggesting that water 
authorities should lose no time in scrutinising the 
position and considering whether any supplementary 
supplies are available in their neighbourhood. Sug¬ 
gestions are also made for conserving existing supplies 
by detection and prevention of waste, temporary 
reduction or intermission of discharges of compensa¬ 
tion water, and use of alternative supplies, if any. 
It is considered that restriction of the supply for 
domestic use should be resorted to only in eases of 
actual necessity. 

The following appointments have recently been 
made by the Secretary of State for the Colonies 
in the Colonial Agricultural Services : Mr. W. H. 
Edwards, lecturer in entomology and zoology at 
the (Village of Agriculture, and acting botanist and 
mycologist, Mauritius, to be entomologist, Jamaica ; 
Mr. S. M. Gilbert, superintendent of agriculture, 
Nigeria, to be assistant director of agriculture, Trini¬ 
dad ; Mr. A. Pitcairn, district agricultural officer, 
Tanganyika, to bo assistant director of agriculture, 
Cyprus; Mr. J. R. Mackie, superintendent of agri¬ 
culture, Nigeria, to be deputy assistant director of 
agriculture, Nigeria ; Dr. R. H. Le Pclley, to be 
assistant entomologist, Kenya ; Lieut. J. Eaden, to 
be assistant manager, Experimental Fruit Farm, 
Sierra Leone ; Mr. H. E. Green, to be inspector of 
plants an<l produce, Agricultural Department, Gold 
Coast-; and Mr. E. Lawrence, to be district agricultural 
officer, Nyasaland. 

A recently issued oatalo&ue of Messrs. Francis 
Edwards, Ltd., 83 High Street, Marylebone, W.l, 
is No. 510, giving particulars of nearly 800 
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second-hand works relating to the Far East, i.«. 
Japan, China, Korea, Formosa, Siam, Philippine 
Islands, and the East Indian Archipelago. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An assistant 
master, to teach engineering, at the Rochester Tech¬ 
nical Institute and Junior Technical School- The 
Principal, Technical Institute, Rochester (Aug. 3), 
A temporary pathologist in the Public Health 
Laboratories of the County Council of the West 
Riding of Yorkshire—J. C. McGrath, County Hall, 
Wakefield (Aug. 3). A lecturer in mathematics in 
University College, Nottingham—The Registrar, Uni¬ 
versity College, Nottingham (Aug. 5). A university 
librarian of the University of the Witwatersrand, 
Johannesburg — The Secretary, Office of the High 
Commissioner for the Union of South Africa, South 
Africa House, Trafalgar Square, W.C.2 (Aug. 10). 
A head of the Engineering Department of the 
Smethwick Municipal College — The Director of 
Education, 215 High Street, Smethwick (Aug. 12). 
A lecturer in agricultural botany at Armstrong Col¬ 


lege—The Registrar, Armstrong College, Newcastle* 
upon-Tyne (Aug. 17). Temporary assistant chemists 
at the Government Laboratory—The .Government 
Chemist* demerit's Inn Passage W.C.2 (Aug. 17). 
Women senior lecturers in botany and microbiology, 
physios, zoology and physiology, and a leoturer in 
domestic science, at Huguenot University College, 
Wellington, Cape Province—The Registrar, Hugue¬ 
not University College, Wellington, Capo Province* 
South Africa (Oct. 1). An experimental assistant 
at the Air Defence Experimental Establishment 
—Tho Superintendent, Air Defence Experimental 
Establishment, The Aerodrome, Biggin Hill, near 
Westerham, Kent. A woman lecturer in geography 
or biology with mathematics (subsidiary) at the 
Bishop Otter Training College for Women Teachers, 
Chichester—The Principal, Bishop Otter Training 
College, Chichester. A woman with training in 
pathology, biology, or physiology, and interested in 
poultry, for poultry research—laboratory and field 
work—at the Wellcome Physiological Research Labo¬ 
ratories—The Director of the Laboratories, Langley 
Court, Beckenham. 


Our Astronomical Column. 


Large Meteors.—An illustrated article by James 
Stokley, issued by Science Service of Washington, 
D.C., describes some of the largest meteor falls on 
record. There is a striking illustration of Meteor 
Crater, Arizona, which is 4000 feet in diameter, and 
strongly resembles one of the smaller lunar craters. 
It is now generally agreed, from the age of the trees 
on its rim, diiat this was formed by the fall of a 
gigantic meteor, not less than seven centuries ago. 
A sketch of an equal area located among the sky¬ 
scrapers of New York shows what enormous damage 
might be done by such falls if they come in populous 
districts. The largest in modern times fell in the 
Yenisei Province of Siberia on June 30, 1908, when 
the area affected was 40 miles in diameter ; there 
was great destruction of animals and trees. 

Prof. Charles P. Olivier, who is the director of 
meteoric observation in the United States, is quoted 
as saying that most of the meteors observed are 
moving in hyperbolic orbits. This evidently implies 
a much greater excess over the parabolic velocity 
than is found in the case of comets ; the excess in 
these is too slight to be detected in the comparatively 
rough determinations that are alone possible for 
meteors. Hence the meteors having such speeds 
cannot belong to the solar system, but are merely 
passing through it, having had their origin somewhere 
m the region of the stars. 

Dr. W. J. Luyten, stationed at the South African 
branch of Harvard College Observatory, reports that 
the great mass of iron recently found in that legion 
is a genuine meteor; he estimates it at 50 tons, 
which would make it the largest meteoric mass known. 
The Ahnighito meteor, now in New York, weighs 
36$ tons. 

Curvature of Space.—The News Service Btdletin of 
the Carnegie Institution of Washington, No, 13, con¬ 
tains an article by Dr. E. P. Hubble describing the 
further work of Mr. M. Humason and Dr. F, G. Pease 
at Mt, Wilson Observatory on the radial velocities of 
spiral nebulas. Note has already been made in this 
column of their conclusion that the apparent velocity 
of recession is proportional to the distance of the 
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object, and is thus evidence of the truth of de Sitter’s 
deduction from the theory of rolativity that remote 
objects should have a displacement of their spectral 
lines towards the red. 

A few months ago the highest velocity found was 
that of the nebula N.G.C. 7619 in Pegasus, the dis¬ 
tance of which was estimated as 25 million light- 
years ; it appeared to be receding at the speed of 
2400 miles per second. By using very lone exposures, 
extending to 40 hours, the spectra of three nebulae in 
a duster in Coma Berenices, near the pole of the 
Galaxy, have now been photographed. The distance 
of the cluster was estimated, by methods already 
described, as 50,000,000 light-years ; the speeds of 
recession found are 4901} miles per second for N.G.C. 
4860, 4600 miles for N.G.C. 4853, and 3100 miles for 
N.G.C. 4865. The first two support the theory of 
speed being proportional to distance ; the third does 
not fit so well. Observations of other nebulas in the 
region are planned ; it is considered possible that. 
N.G.C. 4866 does not belong to the cluster, but is a 
small nebula at a less distance. 

Period of the Lyrld Meteors.—Mr. Maltzev of Lenin¬ 
grad has been investigating the Lyrid meteoric shower 
and finds a period of 29 ■ 70 years to accommodate satis¬ 
factorily some of the observations. He inquires as to 
where details can be found of the rich display which 
occurred in 1863, but there seem to be very few ac¬ 
counts of it. However, in the B.A. Report for 1863* 

& 325, there is a note on the phenomenon by Prof. 

. A. Newton which may be of some use. Mr. W. F. 
Denning writes that he has tried on several occasions 
in past years to deduce a period for the shower and 
found 16-1 years and 29*65 years will conform with 
a number 6i the most striking displays. He does not* 
however, regard them as having a perfectly satis¬ 
factory application, for they do not accommodate 
the various showers in 1803, 1851, 1863, and a 
few other returns. We require more data, and this 
may only be obtained by careful watches of the 
shower in future years. Its exhibitions during the 
^ast half a century have generally been somewhat 
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Research Items. 


A Novel Theory of Animal Evolution. —The problem 
presented by the inter-relationships between the major 
groups of animals has been the chief stumbling-block 
m the path of all theories of evolution. The enormous 
differences between these groups as they exist to-day 
make a linear evolution difficult to understand, and 
the difficulty is increased when it is realised that, so 
long ago as Middle Cambrian times, the inter-relation¬ 
ships between the different invertebrate phyla were 
just the same as they are to-day. Austin H. Clark 
therefore suggests that at the very outset all the 
numerous phyla came into being not successively but 
simultaneously by following different paths of develop¬ 
ment from the single cell—and to this theory he gives 
the name primagenesis (Jour. Washington Acad. $ci. t 
vol. 10, June 1929). The abrupt discontinuities sug¬ 
gest that each of the phyla represents a re-combination 
of characters inherent in animals as a whole in a form 
capable of meeting the requirements of animal exist¬ 
ence, both in internal balance and in external contacts. 
Apparently the focal points at which a balanced con¬ 
dition capable of survival and of meeting competition 
is attainable arc rather few and are well separated 
from each other, for each of the phyla is widely dif¬ 
ferent from the rest. The flat picture of animal life 
presented as a result of primagenesis serves as the 
ground from which various evolutionary trees, one 
for each phylum, rise upwards through geological 
time. 

Mental Defectives and their Order of Birth.-—Two 
commonly accepted theories tend to place the mentally 
defective child either at the beginning or at the end 
of the family succession. That the defective child is 
the first born infers that mental deficiency is a result 
of birth trauma ; that it is the last born suggests the 
result of an exhaustion process. To test these popular 
notions, Neil A. Dayton has made a survey of 10,455 
retarded children in the public schools of Massachusetts 
(Jour. Heredity , vol. 20, May 1929). In order to 
avoid the possibility of mixed classifications so far as 
intelligence was concerned, the retarded children ex¬ 
amined were divided into two groups by sex, those 
with an intelligence quotient above and those below 
0*70. Relatively twice as many boys (0071) as girls 
(3739) figured in the examinations. The families 
analysed contained from two to ten or more children, 
and the results showed no uniformity. That is to say, 
there is no evidence that the feeble-minded child tends 
to be either first or last in the family. If anything, 
there appears to be a slight tendency for the feeble¬ 
minded to occur in the middle of the family, particu¬ 
larly in the larger families. Families having a mentally 
defective child are larger than families having a re¬ 
tarded child. 

Herring Research at Cullercoats.- -The Report of 
the Dove Marine Laboratory, Cullercoats, North¬ 
umberland, for the year ending June 30, 1928, drawn 
up by the Director, Prof. A. Meek, shows a satis¬ 
factory progress in the work done, which is mainly 
the continuation of herring investigations by Mr. B. 
Storrow, assisted by Mrs. Cowan. Mr. Storrow deals 
with the shoals involving the examination of some 
4000 fish from England, Scotland, and Ireland, and, 
in addition, about 3000 local fish were examined, and 
data relating to size, sex, maturity, with scale and 
age records, were sent to the Ministry of Fisheries. 
The work on herring shoals was begun in 1919, and 
an unbroken series of data has been secured up to 
the present time. In the Yarmouth fishery the 1922 
year class with five winter rings is still very abundant. 
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although it has been fished since 1925, which fact 
points to the original wealth of this year class noted 
in previous reports and predicted from the presence 
of young fish in spawning shoals in 1922. In 1927 
there were unprecedented numbers of young mature 
fish with two winter rings, and the product* from this 
spawning may be expected in 1931 in the British 
fishery. An important point noted in the 1928 local 
herring is the change in quality. In the previous year 
many complaints were heard as to the poor quality of 
the fish taken all along the coast. The season of 1928 
shows a considerable difference, the fish having a 
large amount of fat in the body cavity, the flesh 
being whiter and the body plumper, with a thicker 
back than has ever been observed in these north-east 
coast herring during the past eighteen years. These 
are more like the celebrated ‘ west coast herring r and 
are splendid eating. Hopes are expressed that bio¬ 
chemical investigations should be undertaken with 
regard to these changes. In connexion with the 
scheme of eo-ordinatca research with the Ministry of 
Agriculture and Fisheries, Mr. Gill gives a report on 
the general hydrographical condition of the North¬ 
umberland coastal waters in 1926 28. 

Protein Metabolism in Plants.— In view of the general 
interest of biologists and biochemists in protein 
metabolism, a critical review of our knowledge of 
nitrogon transformations in plants by Miss M. E. 
Robinson (New Phyt 28, 117-149) serves a very 
useful purpose. The author emphasises the un¬ 
certainty which surrounds even the primary problems 
in this field, such as the r61e of light in protein syn¬ 
thesis. In the discussion of this question, an interest¬ 
ing fact is recorded. Abderhalden and Rona showed 
that Aspergillus could produce a-arnino acids from 
nitrate and sucrose in the absence of light, while 
Bayliss remarked on the absence of cyclic compounds 
in these experiments. Now Miss Robinson states that 
tryptophane and histidine are formed under these 
conditions, though doubting whether it is wise to 
apply such results to higher green plants where light 
and chlorophyll may be more important. The claim 
of Hanning that Crucifers embryos can synthesise 
protein in cultures containing peptones and sugars 
servos as an example .of the interesting possibilities 
opened up by tho application of the methods of tissue 
culture to metabolic studies. 

Bourne or Gypsey Flows.- Intermittent streams 
occur on dip slopes in chalk country, usually after long 
continued and heavy rains. They are known by 
different names in various parts of England, Javants 
in Sussex and Hampshire, nailbourues in Kent, and 
gypseys in the East Riding. Various theories have 
been given to explain their origin. In a paper in 
Geography for June, Mr. J. H. Brown describes these 
streams and discusses the causes of their flow and 
intermittency. He finds that the determining cause is 
the existence of underlying gault clay. Normally the 
rainfall can drain away through the porous chalk, but 
exceptional rainfall cannot drain in this way. The 
impervious gault clay holds it until the lower layers 
of the chalk are saturated. The water table rises, and 
where the plane intersects the valley slope a spring 
marks the start of a bourne. Thus a bourne may flow 
some months after heavy rainfall owing to a com¬ 
paratively light fall which brings the water table high 
enough to cut the slope. There is thus no underground 
channel at the head of these streams. Mr. Brown gives 
a number of details of various bournes and discusses 
the reasons for the gradual decrease in their frequence 
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of flow, which he associates with the lowering of the 
gault outcrop by denudation. 

Temperature Changes in the Lower Atmosphere.— 

Geophysical Memoirs , No. 46, of the Meteorological 
Office, is devoted to 4 ‘ A Study of the Vertical 
Gradient of Temperature in the Atmosphere near 
the Ground ”, by N. K. Johnson (London : H.M. 
stationery Office, 1929. 3tf. fld. net). It describes the 
construction, use, and results of an apparatus for 
measuring the temperature at three levels up to 
17 metres from the ground. In the discussion, special 
prominence is given to the daily variation of tempera¬ 
ture. In 1915, G. 1. Taylor discussed this daily 
variation, using the Eiffel Tower observations, and 
assuming that the changes of temperature were duo 
mainly to eddy conduction ; hut in 1925, S. Chapman 
showed that in the early morning the air temperature 
at certain levels on the Eiffel Tower was increasing 
when eddy conduction would act so as to reduce it ; 
he therefore suggested that the temperature changes 
were largely influenced by long-wave radiation. This 
result was criticised at the time, doubt being cast on 
the value of the Eiffel Tower observations. N. K. 
Johnson concludes that his observations lend strong 
support to the conclusion derived by S. Chapman. 
A further contribution to the subject is made by 
1). Biunt (Proc. Roy . Soc., A, 124, 201 ; 1929), who 
criticises and modifies the equation of eddy conduc¬ 
tion introduced by G. I. Taylor and hitherto generally 
used ; D. Brunt also adds a now term expressing 
the rate of transfer of heat by radiation, 

Drilling for Oil with Diamond Drills. -Of recent 
years a great deal has boon written concerning the 
advantages of employing the diamond drill on oil¬ 
fields, especially for accurate exploratory work. Ex¬ 
perience has shown, however, that the diamond drill 
cannot compete with rotary or standard tools under 
conditions of ordinary routine production drilling, 
but this does not detract from its value and applica¬ 
tion in other circumstances. The diamond drill is 
invaluable for providing geological information, owing 
to the continuous cores of rock obtainable by its use ; 
such cores, properly taken, record accurately changes 
in the formations penetrated, thicknesses, dip, and 
other structural details; thus, as a test of subsurface 
structure, the system is probably without parallel. 
Another useful feature of the diamond drill is its 
ability to deepen rotary or cable-tool wells the 
diameters of which have been reduced to the minimum 
to which those systems have been effective ; possibly 
its employment in the latter connexion has been more 
commonly ^ottght than in cases of purely exploratory 
drilling. A thorough account of the diamond drilling 
system from the engineering point of view was given 
to the Institution of Petroleum Technologists recently 
by Mr. G. Haseldin, who based his observations largely 
on the behaviour of this plant in Algeria, the Punjab, 
and Assam. It is worthy of note that only a short 
time before the reading of this paper, Mr. R. T. Banks 
dealt with the advantagos of this system of drilling in 
the high-pressure gas field of Turner Valley, Alberta, 
Canada ( Canadian Mining and Metallurgical Bulhtin 
for February), arid recorded the attainment there of a 
hole more than a mile deep in one instance, also the 
significant fact that in this field, with only one ex¬ 
ception, the diamond drills are operating on wells that 
have had to be abandoned, for some reason or another, 
by rotary or standard tools. 

X-ray Dosage.—After the adoption of the appro¬ 
priately named 4 Rbntgen 1 as a unit of X-radiation at 
the Stockholm Congress last year, it was found that it 
was apparently not possible to reproduce it accurately. 
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The discrepancies between the units of different labora¬ 
tories, of the order of four per cent, although perhaps 
not important for most therapeutic purposes, were 
nevertheless unwarrantably large ; the matter has 
been taken up by the United States Bureau of 
Standards, and a report upon the problem has now 
been published in the form of a Research Paper 
(No. 56). It was found immediately that, for accurate 
work, an X-ray bulb had to be supplied with power 
from a direct current source of high potential. Precise 
details of how this can be best effected are given in 
the report, together with a useful photograph showing 
the general assembly of the generator. Even then, 
different saturation currents were recorded if a given 
ionisation chamber was used with different arrange¬ 
ments of the internal electric fields, and it was finally 
found to be desirable to resort to a null electrostatic 
method of measurement, the substantial accuracy of 
which was shown by the agreement of the results with 
thoso obtained by direct measurement with a galvano¬ 
meter, in cases where the latter instrument could bo 
applied. The error in determining the volume of 
ionised air has not yet been studied, but apart from 
this, the accuracy obtainable in the measurement of 
dosage is now claimed to be one per cent or better. 

Sulphur Monoxide.-- Prof. V. Henri and F. Wolff 
havo described the production and partial analysis of 
a new 7 band spectrum associated with sulphur in a 
recent paper in the current volume of the Journal de 
Physique (p. 81). It appears when a heavy oscillatory 
discharge is passed through the vapour of sulphur 
dioxide, extending from about 4000 A. to 2500 A., 
and has been ascribed to sulphur monoxide, the 
chemical preparation of which has already attracted 
considerable attention during the last few years. The 
usual information concerning the molecule has been 
deduced from the fine and coarse structure of the 
bands; the oxygen and sulphur atoms are 1*34 A. 
apart, and their heat of dissociation is 148 kilo¬ 
calories per gram-molecule, or a little more than half 
the heat of dissociation of sulphur dioxide into atoms. 
The excited molecule of the monoxide appears to be 
formed directly from the dioxide by electronic impact. 
Prof. Henri has included some theoretical considera¬ 
tions of a general nature in this paper, pointing out 
in particular the need for the accumulation of data 
for the vibrational constants of polyatomic molecules 
in relation to their structure. 

Combustion in Electrical Discharges. - The study of 
the combustion of carbon monoxide and oxygen in 
the glow discharge which G. I. Finch and D. L. Hodge 
have published in the June number of the Proceedings 
of the Royal Society has brought to light some interest¬ 
ing facts concerning the part played by the metal of 
the cathode. Atoms from the surface of the latter 
pass into the gas under the influence of the discharge, 
some metals disintegrating in this way more rapidly 
than others, and it has now been found that in 
certain circumstances there is a dose parallelism 
between the rate at which this so-called 4 sputtering ’ 
takes place and the rate of combustion of the gas in 
the neighbourhood of the cathode. The metal atoms 
present in the gas evidently facilitate the union of 
ions of carbon monoxide and of oxygen, and the 
picture which is presented of their action is one in 
which they effectively eliminate the mutual electro¬ 
static repulsion of the ions by forming neutral metal- 
gas complexes. The evidence upon whidh this view 
is based is not merely qualitative, but includes the 
quantitative correlation of the main facts that have 
oeen collected for cathodic combustion on one hand 
and sputtering on the other, good agreement between 
the two being obtained on the basis of a few simple 
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assumptions. Combustion can occur elsewhere in the 
discharge under the appropriate conditions, and can 
bo accelerated by other means, and the influence of 
moisture upon its course is to be reported upon 
later. 

The Budde Effect in Bromine and Chlorine.—The 
effect of water vapour on the Budde effect in chlorine 
and bromine from which all impurities have been 
removed has been investigated by G. B. Kistiakowsky, 
whose results are described in the Journal of the 
American Chemical Society for May. The temperature 
changes of the gas on exposure to illumination were 
measured by both a glass manometer and a platinum 
resistance thermometer. It was found that no change 
in the Budde effect could be detected on drying or 
moistening pure chlorine and bromine. Attempts were 
made to test the dryness of the chlorine by mixing 
with hydrogen, in order to see if the mixture was 
inactive on exposure to light. It appears, however, 
that dry mixtures cannot be prepared in Pyrex 
glass, owing to the formation of water by reduc¬ 
tion of the glass by hydrogen at the temperature of 
sealing. 

Laminated Glasses.—The Journal of the Society of 
Glass Technology , vol. 13, No. 49, contains an interest¬ 
ing account by W. R. LyttJeton of the history, 
development, and methods of manufacture of laminated 
glass, which is rapidly growing in importance for use 
in the motor industry. Such glass consists of alter¬ 
nately hard and plastic lamina? welded together into 
one whole, and has the property of not allowing 
splinters to fly when it is subjected to a violent blow. 
Generally, either nitro- or acetate-cellulose employed 
as the central plastic medium in this typo of glass. 
The surfaces of the glass ami celluloid are carefully 
cleaned, and in some cases tin? glass is coated with 
gelatine or cellulose varnish, before they are united 
by pressure. If gelatine iH used as the central sheet 
instead of celluloid, it must be hermetically sealed 
between the glass sheets in order that it may retain 
its moisture content, without which it becomes brittle. 
The chief difficulties to be faced in the production of 
these strengthened glasses are discoloration with time 
and strains set up by unequal expansion of the 
lamina?. 

Critical Temperature Measurements on Carbon 
Dioxide in Small Capillaries.—As a result of measure- 
mentB'of adsorption of carbon dioxide in silica gel, 
both above and below the critical temperature, it has 
been suggested that liquid exists in the pores of the 
adsorbant above the critical tomnemture. If this con¬ 
clusion is correct, then it would appear that some 
increase in critical temperature should be observed in 
very fine glass capillaries, even though the diameters 
of such capillaries are much greater than those of the 
pores in silica gel. An attempt to determine the effect of 
capillary diameter on critical temperature is described 
by H. T. Kennedy in the Journal of the American 
Chemical Society for May. The critical temperature 
of carefully purified carbon dioxide was measured in 
capillaries ranging from 2 mm. to 0*004mm. in diameter 
and was found to be independent of the size of the 
tube. The value obtained for the critical temperature, 
which is defined as the highest temperature at which 
a sharp meniscus can be seen by transmitted light in 
the field of a microscope, was 30*96° 0*01 u . It is 

suggested that the discrepancies obtained by various 
workers are due to the different criteria employed to 
define the critical temperature. 

Existence of Free Methyl.—In a recent munber of 
the Berickte der Deutschen Chemiechen Gesellschaft 
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(62, 1335 ; 1929), Messrs. Paneth and Hofeditz bring 
forward evidence of the rather transient but definite 
existence of the simplest hydrocarbon radical, methyl, 
in the froe state. This result was obtained in the 
course of an investigation of the mechanism of the 
reaction involved in the production of metallic 
hydrides by means of a spark discharge, a reaction 
which appears to necessitate the presence of a hydro¬ 
carbon. Carefully purified lead tetramethyl is volati¬ 
lised in a current of pure hydrogen or nitrogen at a- 
low pressure in a quartz-tube and at a rather low 
temperature. When the tube is heated with a 
Bunsen burner, a lead mirror is deposited and an 
active gas passes on, which is capable of completely 
volatilising a second deposit of lead previously made 
in the same way at a point farther from the supply. 
Lead tetramethyl is apparently reformed, since it in 
turn can be decomposed in the same way. Moreover, 
the distance between the mirror which is being de¬ 
posited and that which is beingremoved may beso much 
as 30 cm. and the space may oven be cooled, but the 
effect falls off very rapidly as the distance is increased. 
Numerous check experiments wore carried out in order 
to show that the volatilisation of the lead is not due 
to the action either of hydrogen or of any of the follow¬ 
ing possible by-products: methane, otbane, acetylene, 
or ethylene ; and the authors claim to have proved 
that the methyl radical is present in tho decomposition 
product of the rnethide. Preliminary measurements 
of the rate of volatilisation indicate that tho reaction 
is approximately inonomolocular and that the ’ half- 
life period ’ of the methyl in an atmosphere of hydro¬ 
gen at 2 mm. pressure is about 0*006 sec. Similar 
effects have been obtained with bismuth trimethyl, 
whereas the mathides of antimony and zinc both gave 
disappointing results. Further, it has been shown 
that both lead and bismuth can be volatilised as 
mot hides by the vapours from the decomposition of 
either lead-tetramethyl or bismuth-trimothyl. It is 
essential that all materials should be highly purified 
beforehand. 

Strength of Carbon Steels for Boiler Construction.— 
Special Report No. Hon Engineering Research issued 
by the Department of Scientific and Industrial Re¬ 
search (London : H.M. Stationery Office) describes 
work carried out at the National Physical Laboratory 
by R. G. Batson and H. J, Tapsoll. Tho object of 
the work was to provide information regarding 
the tensile properties and, particularly, the limiting 
creep stress of low carbon steels for boiler and 
superheater tubes, and superheater and steam drums. 
Results of tests carried out at temperatures up to, 
in some cases, 650° C. on the limiting creep stress 
in tons per square inch arc given for three steels 
containing respectively 0*10, 017, and 0-22 per 
cent carbon. The last of these materials, which 
is representative of steel supplied for superheater 
and steam drums, had a limiting creep stress of H 
tons per sq. in. at 400° 0., 9 at 450°, 5-5 at 500°, 
and 3*5 at 550% The two lower carbon steels at 
500°, 550% and 600° C. gave creep stress figures of 
3*5 and 5*0; 12 and 2*2; 0*6 and 1*2 respectively. 
At 650° C. the 0*17 )x>r cent carbon steel had a 
creep stress about, half a ton per square inch. To 
prevent oxidation of the specimens, test pieces were 
coated with a few thousandths of an inch of alu¬ 
minium by calorising, or with 0*01 inch nickel. It 
is shown that such protective coatings have no in¬ 
fluence on the rate of creep, but provide very good 
resistance to scaling at the high temperatures. 
Unprotected samples scaled, rapidly above about, 
570° C„ particularly when Subjected to excessive 
straining. 
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The London School of Hygiene and Tropical Medicine. 


f pHE history of the London School of Hygiene and 
^ Tropical Medicine, the new home of which was 
opened by H.R.H. the Prince of Wales on July 18, 
goes back to 1921, when a committee appointed by 


the Minister of Health of that dav, Sir Alfred Mond, 
now Lord Melchett, under the chairmanship of the 
Earl of Athlone, to rejMirt upon the needs of post¬ 
graduate medical education in London, advocated 
among other things the establish¬ 
ment of a central institute of pre¬ 
ventive medicine. This recom¬ 
mendation began to bear fruit in 
the following year, when the Trus¬ 
tees of the Rockefeller Foundation 
in New York generously offered 
£460,000 for the building and 
equipment of such an institute, if 
the British Government would be 
responsible for its staffing and main¬ 
tenance. In the course of their 
campaign of preventive medicine 
in all parts of the world, the 
authorities of the Rockefeller 
Foundation hod arrived independ¬ 
ently at the conclusion that a great 
teaching centre of this nature, 
with an international outlook, was 
required if the teachings of hygiene 
were to be adequately promulgated; 
and they realised that London, 
as the capital of the British 
Empire, the centre of the world’s 
commerce, and the cradle of modem 
public health administration, would 
form the ideal site. 

Thirty years ago, as is well known, Mr. Joseph 
Chamberlain, when Colonial Secretary, at the instance 
of Sir Patrick Manson, founded a school for the study . 
of the diseases of the tropics ; and the London School 
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of Tropical Medicine so established, first at the Albert 
Docks and, since the War, at Endsleigh Gardens, 
always under the eegis of the Seamen’s Hospital 
Society, has rendered constant service tb the Empire. 

Negotiations with the Seamen’s 
Hospital Society led to the absorp¬ 
tion of this school into the new 
institute ; and in August 1924 the 
resulting “ London School of Hy¬ 
giene and Tropical Medicine”, 
affiliated with the University of 
London, was incorporated by 
Royal Charter, a union which 
serves to emphasise the fact that 
tlie fundamental needs of hygiene 
are the same throughout all cli¬ 
mates. 

Now that the School is about 
to take possession of its now pre¬ 
mises, it is possible to gauge the 
magnitude of the task which lias 
been entrusted to the director, Dr. 
Andrew Balfour. The School con¬ 
sists of six divisions : Public 
health ; epidemiology and vital 
statistics ; bacteriology and im¬ 
munology ; biochemistry (includ¬ 
ing chemistry as applied to hy¬ 
giene) : medical zoology (including 
protozoology, helminthology, and 
entomology); and tropical medi¬ 
cine and hygiene. These divisions 
will collaborate in providing 
courses of instruction for the di¬ 
plomas of hygiene and of tropical 
medicine and hygiene; inde¬ 
pendently they will provide advanced teaching in 
their special subjects ; and they will afford ample 
facilities for research. Jt has been the constant aim 
of those concerned with the organisation of the School 


to secure a nice balance between these several 
activities, and much of the space available in the 
building has been so allotted that it may be used for 
teaching or research os oocasion may demand. It 
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is most desirable that men on furlough from the 
tropics should have somewhere to go where they can 
finish off any research work that they may have on 
hand. The services of the library to the man in the 
tropics, as well as to the worker in Great Britain, will 
be no less valuable. For, with the collaboration of the 
Bureau of Hygiene and Tropical Diseases which will be 
housed in the building, it is hoped to develop some¬ 
thing approaching an international information bureau 
in all subjects within the purview of the school. The 
museum also, which will be open to the public, will 
play an important part, both educational and pro¬ 
pagandist, It consists of three parts : sanitary 
engineering, general hygiene, and tropical medicine. 
Many of the exhibits have been prepared and pre¬ 
sented, and will be kept thoroughly up-to-date by 
large commercial interests concerned in public health 
activities of various kinds. 

The building which is to subserve this varied array 
of functions is a massive block in Portland stone lying 
just north of the British Museum (B’ig, 1). The success¬ 
ful design was submitted by Mr. P, Morley Horder, 
and Mr. Verner O. Rees, in association with Mr. 
Horder, has carried through the execution of the 
design so submitted ; and despite the economy in 
external ornament, dictated by the practical needs 
of the building, the architects have succeeded in 
making a very pleasing contribution to the archi¬ 
tecture of Bloomsbury. The building consists of 
four main stories with a recessed floor above these, 
and finally a small top floor composed mainly of 
animal houses. The walls and foundations have 
been so constructed that they will support another 
story should this eventually become necessary. 

The general plan of the building is that of ft letter 
H, with the long sides on Gower Street and Malet 
Street, a cross-bar uniting the two and separating 
the north and south courts, and with the foot of the 
H closed by the main front which faces south on to 
Keppcl Street. The severity of the Keppel Street 
elevation is relieved by a wide frieze composed of 
wreaths and of the names of some of the pioneers 
in hygiene and tropical medicine; and a lively 
series of gilded designs, representing some of the 
animals which concern the hygienist most closely, 
are set in the metal balustrades below the first floor 
windows. These ornaments are continued some 
way along Gower Street and Malet Street, but 
beyond this the side elevations are relieved only by 
the prominent entrances. The main entrance, in 
Keppel Street, is surmounted bv a large panel en¬ 
graved with the handsome seal ol the School. 

Probably the most striking feature about the 
interior of the building is the abundant supply of 
light and air. The passages are considerably wider 
than iq usually the case in ft building of this type, 


and this reflects the intention of the architects to 
ensure that the School should in no way fall short 
of those principles which it will be its main function 
to inculcate. With the exception of the main lecture 
theatre, ventilation is secured throughout by natural 
means ; the large open courts help to make this 
possible. The working departments occupy the 
sides and cross-bar of the H, and the planning of these 
departments has varied with their respective func¬ 
tions. The base of the H, the Keppel Street front, 
contains those sections which are of more immediate 
concern to the outside public ; and in this part, 
naturally, more concession has been made to archi¬ 
tectural effect. 

Immediately beyond the entrance hall and occupy¬ 
ing the south court is the main lecture theatre. It is 
the easiest part of* the building to find ; a most con¬ 
venient arrangement, for this theatre will frequently be 
used for * outside * lectures. On the first floor, the entire 
frontage is occupied by the library, a wide, imposing 
room, unbroken by pillars, panelled throughout 
with oak (Fig. 2). Immediately behind the library, 
access is provided to the flat roof of the lecture theatre, 
which will be laid out as a garden court. The second 
and third floors comprise the museum ; the lower 
devoted to hygiene, the upper to tropical medicine, 
both splendidly illuminated by largo windows in the 
north and south walls and by three opon wells ad¬ 
mitting light from above. 

The opening ceremony was performed by H.R.H. 
the Prince of Wales on July 18, almost exactly three 
years after the foundation stone was laid by Mr. 
Neville Chamberlain as Minister of Health. The 
Prince of Wales was received by Lord Molchett, 
chairman of the Board of Management, who read 
an address of welcome which outlined the history 
and functions of the School. In his reply, the Prince 
of Wales stressed the importance of this great bene¬ 
faction as a sign of Anglo-American friendship, and 
expressed his belief that the opening of this School 
would inaugurate a new era in preventive medicine. 
When Sir Holburt Waring, chairman of the Court of 
Governors, had returned thanks to the Prince of 
Wales for his attendance, and had been supported by 
Sir Gregory Foster, Vice-Chancellor of the University. 
His Royal Highness visited the various departments 
of the building. The assembled company was enter¬ 
tained to lunclieon as the guests of Lord Melehett, 
the building was thrown open for general inspection, 
and a series of Itinerantograph displays showing some 
aspects of preventive medicine were exhibited in the 
lecture theatre. The School achieved a very gay 
and successful debut, and, given adequate financial 
support, there is every reason to expect that it has 
before it a long and prosperous career 14 in the 
Service of Mankind 


History of Science Exhibition at Florence. 


^HE first National Exhibition of the History of 
Science is being held from May to October of this 
year at Florence. It is of great interest to those 
concerned with the story of the development of 
scientific thought, although this development is some¬ 
what obscured by the grouping of the exhibits 
according to their local ongin rather than in logical 
or chronological order. 

Of the various sections of the Exhibition, perhaps 
the most important are those in the rooms illustrating 
the discoveries of Leonardo da Vinci and Galileo 
Galilei. Here are interesting models of flying machines 
constructed in accordance with the descriptions in 
Leonardo’s “ Codice del Volo degli Uocelii”. Among- 
them is a machine to be fitted to the shoulders, and 
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another of a canvas wing, the formation of winch, 
similar to that of a Venetian blind, was imitated from 
the wing of a bird. Other designs show Leonardo’s 
final device for the motion of the wings, his “ macohina 
volante con piano portante ”, representing the final 
perfection of the type. There is also Leonardo’s 
parachute and his instrument devised for the solution 
of the problem of the Arabian mathematician, Alhazen. 

A number of models illustrate the experiments and 
discoveries of Galileo, There is the inclined plane for 
testing the rate of descent of bodies, the semi parabola 
illustrating the path traversed by objects horizon¬ 
tally projected, and the apparatus that illustrates 
the action of the pendulum. Here, too, are the 
‘Compasso di proporzione’ or ‘military compass', 
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invented by Galileo in 1596, and a photograph of the 
first Jens constructed by him in 1610, with a diameter 
of 4 centimetres. There are also various astronomical 
and other instruments of the sixteenth and seventeenth 
centuries. Thus we have an apparatus for the dis¬ 
charge of projectiles, with pistol and quadrant 
attached to it, which belonged in 1597 to Robert 
Dudley, Duke of Northumberland, and a lens of 1690 
used by Averani and Targioni for oxperi meats on the 
action of solar rays on precious stones, and by Donati 
for the observation of stellar spectra. 

The Exhibition contains many first editions and 
manuscripts of famous scientific works. Among these 
are Galileo's “ Oornpasso geoinetrico ” printed at 
Padua in 1606, the MS. of his first draught of the 
“ Siderous Nuncius ”, his ”11 saggiatore ” (Rome 
1623), and his “ Delle cost? che stanno in su V aoqua ” 
(Florence 1612). There is also Galileo’s autograph 
letter in defence of his ‘'Tractate ” on the motion of the 
earth, from the Biblioteca Roncionanadi Prato. Among 
other early editions of famous works is a copy, printed 
at Florence in 1611, of Kepler’s ”Narratio do obser- 
vatis a se quatuor lovis satcllitibus erronibus 

More modern scientific developments are also 
represented in the Exhibition. There is a case of 
manuscripts of Galvani (1737- 1798), among which is 
the holograph copy of his ” De viribus elect rici tat is 
in motii musoolari ”, The telescope, microscope, and 
other instruments used by U. B. Amici are shown, 
with a copy of the famous electromagnetic machine 
of Antonio Pacinotti and a case of his manuscripts. 

The Turin and Milan rooms are mainly devoted to 
the development of modern engineering. Here is 
exhibited the Sornmoiller perforator, used in the con¬ 
struction of the Mont C6ms tunnel, the first F.l.A.T. 
automobile of 1899 and material relating to the making 
of the first Italian railways. There is a case of auto¬ 
graph letters by Galileo Fcrraris, the physicist 
(1847-97), and the original apparatus constructed 
by him for the study of the rotating magnetic field. 
The first instruments used by Marconi, including 
condenser, receiver, transformer, etc., are to be seen. 
There is also a case of early printed pamphlets re¬ 
lating to aeronautics, among which is Blancard’s 
“ Relation du 15 mu voyage a^rien fait k Francfort 
A.M. le 3 d’oetobre 1785”. 

It is impossible to close an account of this Exhibition 
without mentioning the very interesting exhibits of 
the Reale Academia Nazionalo dei Lincei. Among 
these is a series of manuscript volumes of the pro¬ 
ceedings of this famous Italian predecessor of the 
Royal Society. The first volume is dated 1603, the 
year. of the foundation of the Academy by Prince 
Federigo Cesi. This case contains also the first 
editions of sdme notable works by the early Lincei, 
including the ” De nova stella disputatio ” by Johan 
Eek (Rome 1605), the “ De aereis transmiitationibus ”, 
by Giovanni Battista Porta (Rome 1614) and Galileo’s 
“II saggiatore” (Rome 1623). In another case are 
the MSi volumes of the proceedings of the Academia 
del Cimento, dated 1666 and subsequent years. 

The Official Guide and Catalogue to the Exhibition 
can be obtained on application to the Direzione, 
Prima Esposiziono Nazi on ale di Storia della Scienza, 
Piazza Cavour, Firenze. S, D. Wingate. 


Long Delayed Radio Echoes. 

TJJUNGTPAL PEDERSEN, of the Techuioal College, 
Copenhagen, has communicated a paper in 
English on “ Wireless Echoes of Long Delay ” to the 
physical section of the Danish Royal Society, which 
shows that scientific workers hold very different 
opinions on tints subject. 

No. 3117, Vol. 124] 


Stfirmer, Pedersen, and Wagner think that the 
echoes are caused by radio waves bein^ reflected from 
swarrhs of electrons out in space, whilst others, van 
der Pol, Appleton, and Ardenne, assume that the long 
delay is due to special conditions in the Heaviside- 
Kennelly layer. To account for the long delay which 
sometimes occurs before the arrival of the echo, 
Ardenne assumes that the weaves travel round the 
earth some hundreds of times. Owing, however, to the 
necessary attenuation, this assumption presents great 
difficulties. 

Principal Pedersen gives a mathematical proof that 
the long delayed echoes cannot arise either by the 
propagation of radio waves within the earth’s atmos¬ 
phere or by the waves travelling outside the latter in a 
medium so strongly ionised that the group velocity of 
the electrons approaches zero. In hm opinion they 
are due to the fact that the waves have travelled very 
great distances outside the earth’s atmosphere and 
have then been reflected by swarms or bands of 
electrons in space, as described by 0. fttfirmer iri 
Nature (Vol. 122, p. 681, 1928). The assumption is 
made that all waves shorter than about 8 metres will 
penetrate into space with very little attenuation. At 
noon, all waves longer than about 40 rn. are completely 
reflected or refracted back to the earth. At midnight 
the waves must be longer than 70 in, to be reflected 
back. The lengths vary appreciably with the ionisa¬ 
tion of the upper atmosphere. 

It is concluded by Principal Pedersen that echoes 
occurring after 10 seconds cannot be due to the propa¬ 
gation of wavoH within the earth’s atmosphere. Echoes 
oocurring after intervals of time up to 30 seconds are 
probably due to propagation along or reflection from 
Stfirmer bands. Occasionally echoes do not occur 
until several minutes have elapsed. In these cases 
the bands of ions must be outside the space in which 
the magnetic field of the earth exerts any appreciable 
direct influence. 


University and Educational Intelligence. 

Aberdeen. —The degree of Doctor of Science has 
been awarded to Dr. A. N. Campbell, for a thesis 
entitled “ The Existence of Liquid Racemates “ ; 
Sophia L. M. Connal (n6e Summers), for a thesis 
entitled “A Particular Study of 55 Species of Mos¬ 
quitoes met with in Nigeria ; Mr. G. Redington, for 
a thesis entitled “The Effect of Light on Plant 
Growth ”, 

Cambridge. —The Wren bury Scholarship has been 
awarded to L. J. V. Shepherd, of St. John’s College. 
Miss A. S. Dale, of Newnham College, has been 
re-elected to the Michael Foster Research Studentship 
in physiology, At Clare College the Denman Baynes 
Studentship has been divided equally between E. C. 
Bullard and R. M. Margoei. 

Edinburgh. —The Cameron Prize in practical 
tlierapeuties has been awarded to Sir Leonard Rogers, 
in recognition of the discoveries he has made in the 
treatment of several tropical diseases, and in par¬ 
ticular in the treatment of cholera, amoebic dysentery, 
and leprosy. This prize is ” awarded annually to a 
person who, in the course of the five years immediately 
preceding, has made any highly important and 
valuable addition to practical therapeutics ”, 

Leeds.—D r. LI. Lloyd has been appointed reader 
in entomology and protozoology, 

London. —Prof. H. H. Woollard has been appointed 
as from Sept. 1 to the University chair of anatomy 
tenable at St. Bartholomew’s Hospital Medical College. 
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Prof. Woollard w m educated at the University of 
Melbourne and at University College, London. Fiona 
1919 until 1923 he was senior demonstrator, and from 
1923 until 1927 assistant professor of anatomy at Uni¬ 
versity College, London. Sinoe 1927 he has been pro¬ 
fessor of anatomy in the University of Adelaide, His 
publications include “ Recent Advances in Anatomy ” 
(Churchill, 1927) and 44 Scientific Basis of Anatomy ” 
(translated from the German ; Bale, Son and Daniels* 
son, 1927). 

Mr. L. C. Robbins has been appointed as from 
Aug. 1 to the University chair of economics tenable 
at the London School of Economics. Mr. Robbins 
entered the London School of Economics in 1920 and 
On graduation was appointed research assistant to 
Sir William Beveridge, and later lecturer in economics. 
His published work includes numerous papers on the 
theory of population, the theory of value, and other 
problems of economic theory. 

The following doctorates have been conferred: 
D.Sc. in Chemistry on Mr. J. E. G. Harris (University 
College), for a thesis entitled 44 The Soledon Reaction ” ; 
Mr. A. J. Turner, for a thesis entitled “ The Relation 
between Atmospheric Humidity and the Breaking 
Strengths and Extensibilities of Textile Fabrics before 
and after Weathering”, and other papers; D.Se. 
(Engineering) on Mr. Arthur Winstanley, for a thesis 
entitled “ Roof Control when working Coal Seams by 
Longwall 

The University Studentship in Physiology for 
1929-30, of the value of £100 and tenable for one 
year iri a physiological laboratory of the University 
or of a school of the University, has been awarded to 
Miss Margaret Hill. 

The Chadwick Trustees have made a grant of £500 
towards the cost of equipping the new laboratory 
of the Department of Municipal Engineering at 
University College, and also a grant of £200 a year 
for three years to the Department. 


Applications are invited by the Association of 
Surgeons of Great Britain, 17 Wimpole Street, W.l, 
for a surgical scholarship of the value of £350. The 
object of the scholarship is to enable the holder to 
pursue a definite line of research or to study surgery 
in specified olinics, either at home or abroad, and 
candidates in their applications should state the line 
of research or study that they propose to pursue. 
The latest date for the receipt of applications is 
Sept. 20 . 

The Ramsay Memorial Fellowship Trustees have 
made the following awards of new fellowships for 
the session 1929-30 at the centres named : British 
Fellowship, tenable for two years, to Mr. O. H. 
Waiwborough-Jones (University of Cambridge); 
British Fellowship, tenable for one year only, to Mr. 
R. J. Phelps (University of Oxford); Canadian 
Fellowship to Dr. L. M. Pidgeon (University of 
Oxford); Japanese Fellowship to Prof. Y. Nagai 
(Unjversity College, London); Spanish Fellowship to 
Don Andres Leon y Maroto (University College, 
London); Swedish Fellowship to Mr. E. K. Troell 
(Rothamsted Experimental Station, Harpenden). 
The Trustees have renewed the following fellowships 
for the session 1929-30 : Dr. H, Bienfait (Netherland 
Fellowship at the Imperial College of Science and 
Technology, London), and Dr. P. Maitland (Glasgow 
Fellowship at the University of Cambridge). Sir 
Robert Waley Cohen has been appointed vice-chair¬ 
man of the Trust in succession to Sir John Brunner, 
deceased, and the Hon. Henry Mond has been 
appointed a Trustee. 
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Calendar of Patent Records. 

July 28 , 1758 .—The production of zinc on a com¬ 
mercial scale was first undertaken by William and 
John Champion, who erected works at Bristol about 
1740. John Champion’s patent for extracting zinc 
from blende, a method of manufacture which did not 
become general until the middle of the nineteenth 
century, was granted on July 28, 1758. The Bristol 
works were later transferred to Swansea, which 
became the centre of the British trade. 

July 30 , 1571 .—Richard Mathew was the first 
Englishman to make fine cutlery, an art which he 
had learnt while travelling abroad. On July 30, 1571, 
he was granted a patent for the 44 making of certen 
haftee called Turkye haftes for knyvos, weapons, and 
other things by hym lately devised irt our realme to 
be made of dyvers peoes of home of one or of sundry 
coloures mixed and garnished bet wen e those paces 
with yellow or white plate”, but the patent was 
successfully contested by the Cutlers' Company before 
the Privy Council on the ground “ that it hath been 
and will be the overthrow of the cutlers within the 
city ”. 

July 31 , 1781 .—One of the early competitors for 
the prize offered by the Paris Academy of Sciences 
in 1775 for a practicable process of manufacturing 
artificial soda was Bryan Higgins, whose invention 
was patented on July 31, 1781. The process did not 
overcome the difficulty, but this and other early 
attempts paved the way for Leblanc’s successful 
solution of the problem a few years later. 

July 31 , 1846 .—Lord Armstrong’s invention of the 
hydraulic crane, which was the pioneer in the applica¬ 
tion of hydraulic power for lifting purposes, and from 
which evolved the hydraulic elevator, was patented 
on July 31, 1846. It was first introduced for lifting 
the stone in a Yorkshire quarry and was Tapidly 
adopted. 

August 2 , 1695 .-—On Aug. 2, 1695, there was 
granted to Daniel Quare, a noted London olockmaker 
and the inventor of the repeater watch, a patent for 
44 a port/able weather glasse or barometer which may 
be removed or carried to any place though turned 
upside down without spilling one drop of the quick¬ 
silver or letting any aire into the tube”. The Clock- 
makers’ Company took exception to the patent and 
informed its members that anyone who was proceeded 
against on account of the patent would be defended, 
but the quarrel must have been of short duration, 
for Quare became Warden of the Company in 1705 
and Master ift 1708. 

August 2 , 1800 .—The rifling-machine for guns dates 
from the patent of Thomas Gill, gunmaker of Birming¬ 
ham, whose patent is dated Aug. 2, 1800. The barrel 
is fixed on a reciprocating frame, and the cutters of 
the required width are attached to a long bar which 
passes through the barrel and is rotated in centres 
at each end by means of a rack and pinion mechanism. 
No record of a machine having been made is, however, 
known. 

On the same day, Aug. 2 , 1800, there was granted 
to Mathias Koops a patent for his newly invented 
method of manufacturing paper from straw, etc. 
The patent was voided by the non-enrolment of a 
specification, but the process is described in a speci¬ 
fication enrolled on a second patent formally granted 
the following year, though Koops petitioned that a 
specification might be dispensed with. In 1800, 
Koops published 41 An historical account of the sub¬ 
stances which have been used to describe events 
and convey ideas”, which was printed on paper made 
from straw and had an appendix on paper made 
from wood. 
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London. 

Geological Society, June 26.—R. 0. Roberts: The geo¬ 
logy of the district around Abbey-Cwmhir (Radnor¬ 
shire). This paper deals with an area of about 30 square 
miles in north-western Radnorshire. The rocks belong 
to the Bala, Valentian, and Wenlock Series. Only the 
lowest beds of the Birkhill Stage are exposed, and they 
are overstepped by the Tarannon Stage, which, over 
most of the area, rests directly on folded Bala rocks. 
The Bala rocks aro exposed along the north-eastern 
extension of the Towy anticline ; but, in this district, 
the anticlinal axis is partly replaced by an import¬ 
ant strike-fault, which hades westwards. Subsidiary 
folds may bo recognised within the Bala rocks. The 
axes of these folds are parallel to the general strike of 
the strata, although there is a change in the direction 
of pitch around Nantmel. The Bala rooks were 
folded in pre-Tarannon times, but broad shallow folds 
in the Tarannon and Wenlock rocks indicate that 
there has been a repetition of folding along the same 
lines at different periods.—C. A. Matley and A. Heard: 
The geology of the country around Bodfean (south¬ 
western Carnarvonshire). The area inoludes the 
prominent hill of Gam Bodfean (918 feet above O.D.) 
and a lesser hill, Moel y Penmaen. Most of the re¬ 
maining ground is covered by drift. The country 
can be divided into two belts with reference to the 
dominant east-north-easterly Btrike. In the southern 
belt there is a volcanic series of submarine lavas and 
tuffs interbedded with ashy and argillaceous sediments. 
Fossils found at several horizons indicate a Lower 
Bala age. Gam Bodfean, in the northern belt, con¬ 
sists of a great mass of * felted ’ and granular kerato- 
phyres and some quartz-keratophyres. Jt seems 
possible that the whole hill is a transported mass 
carried over the Nevin Shales by earth-movements. 
All the igneous rocks of the area are considered to bo 
extrusive, with the possible exception of a basalt, 
which may be a sill. A detailed aocount of the petro¬ 
graphy and tectonios of the area is given.—G. H. 
Mitchell : The petrography of the Borrowdale vol¬ 
canic series of the Rontmere Area (Westmorland). 
The volcanic rocks are composed of both lava-flows 
and tuffs of intermediate composition, varying from 
basic andesites to rhyolites. The rocks are greatly 
altered, and this has led to difficulty in distinguishing 
between lava-flows and tuff-deposits, particularly 
when the former aro brecciated owing to flow. The 
alteration of the rocks, as shown by the changes in 
mineral composition, together with the materials 
filling the vesicles, is considered. Much of the altera¬ 
tion may be referred to a variety of propylitigation, 

Paris, 

Academy of Sciences, June 17,—The president an¬ 
nounced the deaths of Henri Andoyer, Charles Moureu, 
and L6on Lindet.—Charles Moureu, Charles Dufraisse, 
and Joseph Robin : Researches on rubrene. Study of 
the mechanism of its formation: description of an 
intermediate chlorine derivative. In the preparation 
of rubrene an intermediate compound of the composi¬ 
tion C^H^Cl has been obtained by modifying the 
conditions of the reaction ; that this is really an 
intermediate stage in the formation of rubrene is 
shown by the fact that it is readily transformed into 
rubrene without by-products.—P. A. Dange&rd and 
Mme. Mara Lechtova Trnka : The phenomena of 
symbiosis in Myrica Oale . The tubercles frequently 
found on this plant are due to a bacterium, for whioh 
the name Rhxzobacterium Myricae is proposed, Its 
relations with the cells of the Myrica closely resemble 
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those in the tubercles of the Leguminoase.—de Postal: 
The characteristic invariants of varieties in two 
dimensions with infinite connexion and the homeo- 
morphy of discontinuous closed ensembles.—J, Del- 
car te : The group of conformal geometry in space of 
functions of summable square.—G. Koloscoft : The 
extension of a theorem of Maurice L 6 vy.“A, Martinot- 
Lagarde : An arrangement of an aerodynamic tunnel 
for the study of flow in two dimensions.—I. Tamm : 
The new theory of A. Einstein and the theory 
of quanta.—G. Bruhat: The notations of thermo¬ 
dynamics.—£. Sevin : The introduction of an electric 
charge vector. Application to the synthesis of the 
theories of electromagnetism, of light, and of gravita¬ 
tion.—Pierre Daure : The photometric study of the 
Raman effect.—J. Gillec: The ultra-violet bands of 
sulphur.—Traj&n D. Gheorghiu : A method of photo¬ 
electric photometry with a variable source of radia¬ 
tion. Trie method described avoids the necessity of 
using two exactly similar photoeleotric cells or ab¬ 
sorbent standards, and an ordinary HeraSus mercury 
lamp can be used as the source of light.—M. Mathieu : 
Crystal constants of the compound K*(PtBr 6 ).— E. 
Larroque ; The discovery of a Strombus horizon in 
the island of Djerba (Turns).—A. Demay : The general 
structure of the Hercynian subdivision.—Louis Dan- 
geard : The Bacteriaceie of the Oolitic iron minerals. 
The facts observed, while not excluding the possi¬ 
bility of chemical action, confirm the hypothesis that 
the ferruginous bacteria play an important part in 
the formation of these iron minerals.—P. Choux : The 
Dideraoe®, Madagascan xerophytes.—A. Guilliermond: 
The development of a Saprolegnia in media containing 
vital colouring matters and the coloration of the 
vaouome during growth. A qomparison of various 
colouring matters showed that neutral red is very 
slightly toxic for Saprolegnia : this develops nearly 
normally in the presence of Bmall quantities of this 
dye which it accumulates in its vacuome.— E. Che min : 
The variations of iodine in TraillieUa intricata .— 
Jules Amar: The origin and destination of the 
cellular fats.—Paul Dutolt and Christian Zbinden : 
The spectrographic analysis of the ashes of the blood 
and of organs. Arc spectra from the ashes of the 
blood indicate the presence of 'thirteen elements, in¬ 
cluding silver, copper, manganese, titanium, and zinc. 
Examination of the ashes of various organs show a 
selective action of the pancreas on nickel, cobalt, and 
lead. The suprarenal capsules appear to retain tin, 
while zinc is abundant in the liver and kidney. 
Copper and silver disappear in tumours.—L. Margail- 
lan : The regularity of the variations of the characters 
of oils extracted from a given animal os a function 
of the point of withdrawed. The fats extracted from 
tissues taken from various points of Ddphinus tursio 
show marked differences in composition. These varia¬ 
tions are not irregular, the iodine absorption figure, 
for example, increasing from the nose to the tail.— 
R. Fosse, A. Brunei, and P. de Graeve : The applica¬ 
tion to urine of the biochemical determination of 
allantoin.—E, Doumer : Osmotic drainage. 

Cap® Town. 

Royal Society of South Africa, May 16.—A, L. du 
To it: The volcanic belt of the Lebombo—a region 
of tension. The belt of the Lebombo follows the 
thirty-second meridian for six degrees and is composed 
of Karroo Beds disposed in the form of a monocline 
sinking eastwards beneath the Cretaceous and younger 
deposits of the littoral. The volcanic rocks of which 
it is mainly composed consist of a lower group of 
basalts (and in the north of limburgites and alkaline 
basalts), a middle one of rhyolites and an upper one 
of basalts, to a maximum thickness of about 9000 
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metres. Originating out of crustal tension is a swarm 
of dolerite dykes, and in the lower croup of dykes of 
felsite and larger linear bodies of dolerite, gabbro and 
granophyre with north-south trend, regarded as the 
consolidated feeders of the lavas. Judging from the 
tilting of these dykes, the growth of the monocline 
took place during the middle of the eruptive period, 
seemingly during the Liassic. The crest of the range 
marks a surface of planation developed during the 
late Mesozoic and early Cainozoic. 

Leningrad. 

Academy of Sciences (Gomptes r&ndue, No. 5).—P. P. 
Lazarev and S. Lioznianskaia: The structure of 
annealed glass. A description of physical properties 
including the polarisation phenomena.—V. I. Vlodavec: 
Results of the investigations on the apatite deposits 
in the Khibin tundras in 1928. The deposits are 
characterised by the presence of rare earth, par¬ 
ticularly of strontium, as well as of phosphorus, 
fluorine and titanium. Preliminary estimations of 
phosphorus show that its quantity must be sufficient 
for an extensive development of a superphosphate 
industry.—E, F. Miram : Contributions to the know¬ 
ledge of Paleearotic Orthoptera. Descriptions of 
Pcecilimon bifenestratus, Bp. n. from W. Caucasus and 
Paradrymadusa kiritshenkoi , sp. n. from Mongolia ; 
the latter species belongs to a genus hitherto known 
only from Mediterranean countries,—N. Annenkova ; 
A new polycheote worm, Oridia rivtdaris , sp. n. from 
brackish water in the Shantar Islands, in the Okhotsk 
Sea. Four other known species of the genus occur on 
sea-shores.-—N. Annenkova: Corrections and additions 
to the fauna of Ponto-Caspian Polyeheeta. Notes on 
distribution and morphology of a number of species.— 
G, Y. Veresfcagin and I. P. Sidorytchev : Some ob¬ 
servations on the biology of Comephor idtc. Comephorus 
dybovskii Kor. and C. baicalensis Pal., two endemic 
fishes of Lake Baikal, are not typical deep-water 
fishes as was supposed previously. The reproductive 
seasons differ, that of C. dybovskii being in February- 
March, and of C. baicalensis in July-August. The 
food of Comephorus was found to consist of an endemic 
gammarid crustacean, Macrochetopus branickii Dyb. 

Melbourne. 

Royal Society, May 9.—W. J, Harris and R. A. 
Keble : A collection of graptolitos from the Federal 
Territory. This is the first collection of graptolites 
from the Federal Territory. The forms recognised 
are DiceUograptus cf. gravis , K, and H. ; D. cf. 
gurleyi Lapw. ; Dicranograptus furcatus cf. var. 
minima Lapw. ; Diplograptus calcaratus var. vulgata , 
Lapw. ; D. ingens T. S. Hall ; Olimacograptus 
tubuliferus Lapw. Substantially the B&me sub-zone 
has been recognised at Mt. Easton in Victoria. The 
British equivalent is the Dicranograptus clingani , 
sub-zone 12, in Elies and Wood’s Zonal Distribution 
(Pal. Soo.). 

Rome. 

Royal National Academy of the Llncei, May 5.— 
U. Ciaotti: Christoffel’s second triple tensor and the 
intrinsic derivation.—G. A. Maggi: The potential 
function of a double laver. (Extract from a letter to 
T. Levi-Civita.)—S. Pincherle : Linear functional 
operations and developments of the zero.—A. Bem- 
porad and L. Genovese: Investigations on the 
systematic errors of the Draper Catalogue. The 
errors in this catalogue which can be investigated 
according to (1) the speotral type and (2) the stellar 
magnitude are considered, and a table is given for 
the simultaneous correction of the two errors. Further 
calculations are being made for a more general treat¬ 
ment of the question, which is of fundamental interest 
for the photometric reduction of the twenty zones 
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into which the Astrographic Catalogue is subdivided. 
—M. La Rosa: The interpretation of the behaviour 
of Algol, and the variability of the velooity of light. 
A further point remaining obscure in the author's 
ballistic theory of variable stars is examined, namely, 
the divergence between the theoretical, predictions and 
the behaviour exhibited by Algol and analogous stars, 
this divergence having been pointed out by Bern- 
heimer and by Salet and used by them as the basis of 
their denial of the applicability of the ballistic prin¬ 
ciple to tho propagation of light. It is shown that the 
phenomena presented by such stars actually furnish 
a striking confirmation of the author's theory.—U. 
Bordoni: Measurement of the thermal conductivity 
of specimens of irregular shape,—G* Rovereto : The 
tectonic indications of a new railway tunnel of the 
Ligurian coast.—L. Petri: Alterations produced in 
the stem of papyrus by protozoa. Papyrus growing 
in Syracuse is subject to various parasitic diseases; 
on© of these, which causes rotting of the portion of 
the stem immersed in tho water, being caused by a 
flagellated protozoon. The nutriment of this organ¬ 
ism consists of the protoplasm and starch granules 
of the j>eripheral parenchymatous cells, which it 
invades by perforating the pecto-oellulosic wall.—S. 
Minetti : Katio of convergence of Taylorian develop¬ 
ment.- S. Cherubino : Definite or semi-definite 
polynomes.—A. Tonolo : Classification of the surfaces 
of Hilbertian space, the 2-fcangenfc space of which is 
of four dimensions (2).—G. Bacchi : Decomposition 
of vectorial hyperhomographs.—A. M, Bedarida : 
The prime ideals of a quadratic body.—L. Onofri : 
The series of powers which assume the circumference 
of convergence as a singular line.—L. S. Da Rios : 
Curved tuning and wings.—E. Gugino ; Extension of 
the theorem of maximum kineto-dynamic effect to 
the motion of systems with unilateral linkings — G. 
Viola : Light curve and period of W Ursao majoris.— 
U, Barbieri: Radiotelegraphic determination of 
longitude, and local attraction in tho first order 
peak Monte Colma di Mombaione.-—R. Brunetti : 
Theory of paramagnetism for ions subject to intense 
moleoular action.—Marya Kahanowicz : A new series 
in the spectrum of iron, produced by highly condensed 
discharges.—S. L. Straneo : The functional resolution 
of the linear problems of the propagation of heat.— 
G. R. Levi and A. Baroni : Diethyl pentasulphides. 
Two isomeric diethyl pentasulphides are obtainable, 
their constitutions being probably represented by the 
formulae : 

S 


C 2 H 6 -S=r8-C 2 H 6 /\ 

|| || and C^-S-S-C^. 

S-fi»S I I 

s-s 


The former is probably the isomeride boiling at 119° 
under 26 mm. pressure and formed by the condensa¬ 
tion of sulphur trichloride with mercaptan, and the 
latter the one having the boiling point 130° and 
produced by the direct action of sulphur on ethyl 
disulphide.—E. Pace : Condensation of piperonalde- 
hyde with certain pinaoolines. The condensation pro¬ 
ducts of piperonaldehyde with the three pinacolines, 
methyl tert. butyl ketone, ethyl tert. amyl ketone, and 
propyl tert. hexyl ketone, are described.—A. Ferrari, 
A. Celeri, and F. Giorgi: The importance of crystalline 
form in the formation of solid solutions (6). Thermal 
and X-ray analyses of the anhydrous systems, 
CoCI 2 - FeCI a and MnCI # -FeCl s , The melting points 
of these anhydrous chlorides, based on those of sodium 
and potassium chlorides as 803° and 774° respectively, 
are 722° ± 1° for cobalt chloride, 674° ± 1° for ferrous 
chloride, and 650° ±1° for manganous chloride. 
Ferrous chloride is miscible in all proportions with 
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each of the other chlorides, and the melting points 
of the mixtures are intermediate to those of the com¬ 
ponents, the intervals of crystallisation being so small 
as to be inappreciable. For the CoCl, - FeClj mixtures, 
the angle of the rhombohedron remains unchanged at 
60° and the magnitude of the side a varies from 7 *05 A. 
for CoCl a to 7-165 A. for FeCi a . With the FeCl g - MnCl, 
mixtures, the angle of the rhombohedron varies from 
60° to 01° 26', the value of a from 7*165 to 7*20, and 
the ratio c : a from 2*45 to 2*37 in passing from FeClj 
to MnCL.—T. G. Levi : A new class of organic sulphur 
bases. When an alcoholic solution of aniline is added 
to a 20 per cent aqueous alcoholic formaldehyde solu¬ 
tion into which hydrogen sulphide has previously been 
passed, heat is generated and 3:5-diphenyl -1:3:5- 
dihydrothiazine is formed. Other aromatic amines 
form similar compounds, and analogous selenium de¬ 
rivatives are obtainable if hydrogen solenide is used in 
place of hydrogen sulphide.—AMo Spirito : Observa¬ 
tions on the regulative processes in relation to the 
development of the cerebral hemispheres in embryos 
of Anura (2).~ C. Forti: Further investigations on the 
action of certain alkaloids on leucocytes isolated from 
the organism. Before causing the death of the cell, 
the hydrochlorides of cocaine, novocaine, and tuto- 
caine give rise to an arrest of its activity, that is, to 
a suspension of the cellular functions from which 
recovery is possible. The ease with which these com¬ 
pounds are eliminated or destroyed by the cellular 
protoplasm varies in degree with the different alkaloids. 
—U. Cassinis and L. Bracaloni : Normal alcoholemia 
during physical exercise. Experiments on eight 
individuals fail to furnish evidence that alcohol, even 
in minimal amount, is formed in the blood as a result 
of muscular work.—A. Galamini : The food value of 
legumes studied with albino rats. When rats are fed 
solely on raw beans, their urine becomes first neutral 
and then, alkaline, the animals losing weight and 
dying more rapidly than when fasting. If the beans 
are cooked, the rats withstand the diet far better, 
although they lose in weight.—S. Goldberger : The 
action of pH on striated muscle. Experiments made 
on the lines of Trendelenburg’s perfusion method with 
frog’s muscle show that variation in the pH of the 
liquid (Ringer’s) is not accompanied by modification 
of the latent time. With change of the pH from 5*8 
to 9-0, the threshold value, the optimum stimulus, 
and the magnitude of the muscle contraction alter 
very little, any slight variations being only gradual. 
If the pH of the liquid is below 5 -8 or above 9 *0, the 
threshold value changes slightly in the first, and 
diminishes considerably in the second, half-hour, the 
degree of the diminution being greater in the alkaline 
than in the acid liquid. As regards the pH in the 
liquid after the perfusion, with initial pH values 
between 3*2 and 10*8, the muscle exhibits perfect 
equilibrating power, the Ringer’s liquid having the 
pH 0*7 after perfusion, even when the experiment is 
continued for twenty-four hours. With higher or 
lower pH values, the liquid remains the same after 
as before the perfusion.—R. Margin* : The alkaline 
reserve of sea-water. Experiments on the capacity 
of sea-water to fix carbon dioxide indicate that, 
although the reaction of. the water is markedly 
alkaline, this is displaced, in the perfusion of surviv- 
ing organs, towards the acid side solely by the pres¬ 
ence of the carbon dioxide produced by the tissues 
and that, considering the pressure of the dioxide 
existing in the tissues, such displacement might be 
sufficient to make the pH value less than that of 
organic liquids. It cannot, however, be assumed that 
this phenomenon would actually occur, since the 
tissues have sufficient regulating power to enable 
them to confer their characteristic reaction on the 
perfusion liquids. 
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Women's EworNEimNo Society (Annual Conference of Women Engineers) 
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Friday, July 26, at 8,—Lady Molr: Presidential Address. 
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Geneva Institute of International Relations, 
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At 6.80.—G, A, Johnston: Industrial Relations. 

Friday, Aug. 9, at 10 a.m,— A. E. ZJmmern: The Preparation of Public 
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At 8.— Prof. fl. d« Madariaga: The Monroe Doctrine and the League 
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Coal, Iron, and World Peace. 

T HE subject of Sir Thomas Holland’s brilliant 
and epigrammatic presidential address to the 
British Association Meeting at Johannesburg, 
which is printed in the Supplement to this issue of 
Nature, is appropriate to the great and varied 
mineral wealth of South Africa. The address is 
not an account of the advance of science in the 
investigation of minerals or of the present stage of 
scientific opinion as to their genesis ; it deals with 
their political applications. Its aim is stated in 
the closing sentences : “ Next year the Empire 
Congress of Mining and Metallurgy will meet in this 
city to discuss the proposition which I submitted to 
it at Montreal in 1927 ; and this address must be 
regarded, therefore, as an introduction to a move¬ 
ment which one hopes will supply the necessary 
data, and so facilitate a working agreement between 
the two great mineral powers that alone have the 
avowed desire and the ability to ensure the peace 
of the world.” 

Coal and iron ore are the dominant minerals, 
as their products are necessary both in industry 
and war, and their exceptional abundance on the 
opposite sides of the North Atlantic has, according 
to Sir Thomas Holland, established the existing 
political supremacy of the United States and north¬ 
western Europe. The distribution of these minerals 
he considers so remarkable that he suggests its use 
as a further argument in favour of Wegener’s 
hypothesis of continental drift. His main thesis is 
that America and the British Empire, owing to 
their control of coal and iron ore, can, if they will, 
stop war by refusing to supply the products of 
those minerals to any belligerent power. He 
claims that the only two nations that could fight 
for long on their own resources are the British 
Empire and the United States, and if they refuse 
mineral products to countries that infringe the 
Kellogg Pact, no war could last long. 

This view agrees with Mr. Foster Bain’s classifica¬ 
tion of minerals into three groups—those sold by 
the ton, such as coal and iron, the lack of which, he 
remarks, would put any country “ under bonds to 
keep the peace ” ; pound-minerals, such as copper 
and lead, which can bo stored in sufficient quantity 
to last through an ordinary war ; and ounce- 
minerals, such as gold and platinum, which can be 
smuggled during war into any country which has 
sufficient credit to purchase them. Mr. Foster 
Bain holds that no nation could maintain a long 
war under modem conditions without native 
supplies of iron. 
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The power of the United States and the British 
Empire to stop war by refusing iron to the com¬ 
batants would, however, be restricted by the 
enormous quantities held by all developed oountries. 
The need for food might prevent a blockaded 
country beating its ploughshares into swords, but it 
could probably obtain enough iron for military 
purposes by turning its scrap into swords and its 
rails and railings into gun barrels and armour 
plate. The largest supplies of European coal are 
in Germany and Silesia, and most countries have 
unlimited quantities of material which could be 
used as iron ore if required in war, though it could 
not be profitably smelted at peace-time prices. 

Sir Thomas Holland recognises that some in¬ 
strument is necessary to enforce the recent treaties 
against war ; and he believes that it could be found 
on the lines of the resolution submitted to the 
American Senate last February by Senator Capper, 
who proposed that the United States should refuse 
munitions to any nation that breaks the treaty for 
the renunciation of war. Sir Thomas Holland 
applauds that resolution, but proposes to modify 
its terms by substituting ‘ mineral products ’ for 
* munitions \ 

Sir Thomas Holland’s second main proposition 
is that the political dominance of the North 
Atlantic'Countries is assured by the poverty in iron 
ore and coal of the lands west of the Pacific. The 
belief that the bulk of the world’s supplies of coal 
and iron are beside the North Atlantic has been 
repeatedly expressed in America in recent years. 
This conclusion was advanced by Dr. C. K. Leith 
in 1925, and published in “ Foreign Affairs ” (New 
York, 1926), and it has been supported, after an 
elaborate inquiry, by Foster Bain and other 
American experts. According to Leith and Foster 
Bain, the notion that China is one of the richest 
countries in the world in coal and iron is fiction 
based on the reports by von Richthofen. Later 
estimates have reduced the supposed quantities of 
Chinese coal and ironstone. American authors 
have also thrown doubt on the reported numbers of 
the Chinese people and denied China’s claim to have 
the largest population in the world. But the older 
figures have been supported by later evidence ; 
and the same may happen regarding Chinese 
mineral resources. 

The amount of coal and iron in China at present 
is utterly uncertain. The figures that were first 
put forward to replace von Richthofen’s general 
statements were huge. Drake’s estimate of the 
coal reserves of China was nearly 1,000,000 million 
tons; Inouye of Japan reduced the amount to 
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40,000 million tons. Dr. V. K. Ting, however, 
supports Drake’s total as being “ certainly of the 
right order of magnitude The amount has been 
reduced to 23,000 million tons in the cautious cal¬ 
culations of the present Director of the Geological 
Survey of China, Dr. W. H. Wong, who naturally 
declines to include material in his returns without 
definite evidence. Further investigations may 
lead to the expansion of his figures, just as the 
British coal reserves have steadily grown, in spite 
of the heavy coal consumption, by the inclusion 
of previously unknown or incalculable reserves. 

Some of the older statements as to the unlimited 
mineral wealth of China may have been due to 
Oriontal exaggeration, and some recent estimates 
have been under-statements due to Western 
caution. The amount of coal in China is un¬ 
questionably enormous, and the western Pacific 
has far larger reserves of good iron ore than was 
recognised by some American estimates. Mr. Foster 
Bain, in a recent article, remarks that the supply of 
iron ores in Malaya and the East Indies is “ truly 
great, running into hundreds of millions of tons 
It is true as regards China that Tegengren in his 
memoir on the Chinese iron ores (1923-4) estimates 
the known or probable reserves as only 950 million 
tons ; that amount is not so large as it looks, as the 
United States uses about 60 million tons a year. 
Nine-tenths of Tegengren’s estimate consist of the 
ancient ores of Chihli and Fengtien; the remain¬ 
ing tenth includes 83 million tons of contact ores, 
which in most continents form a small proportion 
of the supply, and 5 million tons of other ore. 
There are in other parts of China large supplies of 
iron ore which were not included, as neither the 
quality nor quantity is known. The estimates of 
the iron ore supplies of China are as unreliable as 
those of Africa by Rosier (1921), who credited 
Africa with only one-sixth of the quantity known 
in Europe. That figure indicated lack of informa¬ 
tion rather than lack of African iron ore. 

Sir Thomas Holland is no doubt correct in his 
conclusion that the Western Pacific will not dis¬ 
turb the political supremacy of the North Atlantic 
within any time of practical moment; but the pre¬ 
dominance of the western world probably depends 
more on psychological factors than on the supplies 
of coal and iron ore. Sir Thomas Holland’s ad¬ 
dress will arouse widespread interest, for it is 
illuminated by his gift of graphic phraseology, and 
its discussion will prepare for the consideration of 
this important problem at the Johannesburg 
meeting next summer of the Empire Mining and 
Metallurgical Congress. 
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Bateson and Mendelism. 

Scientific Papers of William Bateson. Edited by 
R. C. Punnett. Vol. 1, Pp. viii + 452 + 7 
plates. Vol. 2. Pp. viii + 503 + 29 plates. 
(Cambridge : At the University Press, 1928.) 
42s. net each. 

ACCORDING to a statement in his biography, 
jl. jL recently published, Bateson intended at some 
time to write the history of Mendelism. Interesting 
as suoh a review would have been, the result has, 
in effect, been accomplished by the publication of 
his scientific papers and public addresses ; for we 
have here not only a record of English work cover¬ 
ing the early days of Mendelism, but also a general 
summary of much of the work done elsewhere. 
These papers, taken in conjunction with Bateson’s 
biography, tell nearly the whole story of the fateful 
years following the rediscovery of Menders work 
in 1900. Possibly, in retrospect, emphasis might 
now be differently placed, and much of the detail 
relegated to the background, but the vividness of 
the recital by those in the midst of the enthusiasm 
of verifying and expanding Mendel’s work might be 
lost in a strictly historical review . 

When the history of Mendelism comes to be 
written, there can be little doubt but that Bate¬ 
son’s insistence on the importance of Mendel’s 
work will receive its just appreciation. Both in 
Great Britain and in the United States, he did much 
to direct the attention of the younger generation 
to the new discovery. Even Bateson s contro¬ 
versies went far towards overcoming the inertia 
and soepticism of those who had adopted an atti¬ 
tude towards the study of heredity that was 
inimical to Mendel’s clear-cut exposition. While 
Bateson’s advocacy speeded up the study of 
heredity along Mendelian lines, we of the English- 
speaking race should not forget that the real 
discovery of the significance of Mendel’s work came 
from Holland, Germany, and Austria, and that the 
discovery was not so much due to a literary find 
as to confirmation of Mendel’s laws from data 
almost identical with his. It is, of course, a moot 
point whether, even then, these data would have 
received the scientific interpretation which Mendel 
furnished, hod not the later work led to the re¬ 
covery of his paper before the newer results were 
interpreted. The inside story of the finding of 
Mendel’s paper has, I believe, never been told in 
print, which is a pity, since it is an extraordinary 
circumstance that three investigators should have 
simultaneously found a paper that had been com-, 
pletely forgotten for thirty-five years, 
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Bateson’s study of discontinuous variability 
during the decade preceding 1900 had led him to 
the conviction that this sort of variability provides 
the most fruitful material for the study of evolu¬ 
tion. In this connexion it is not uninteresting 
to follow Bateson’s procedure in trying to find 
a solution of the kind of discontinuity present in 
serial homology and kindred morphological series. 
It is clear from his vague comparisons with ripple 
marks, etc., that he had not himself at that time 
(1890) become free from the kind of speculation 
familiar to the old morphology, despite his attacks 
on the methods in general of that school. 

Comparing Bateson’s paper read before the 
Royal Horticultural Society hi 1899, when Mendel’s 
work was unknown to him, with one read before 
the same Society in 1900, when he had de Vries’s 
paper before him, it is apparent that while at the 
earlier date the importance of discontinuous varia¬ 
tion, the study of single characters and of their 
inheritance, is emphasised, the underlying principles 
are not suggested. It is well to remember, how¬ 
ever, that it took Mendel himself nearly ten years 
before he had in hand the experimental proof that 
established his laws. 

The immediate extension of Mendel’s principles 
we owe in part to Bateson and Punnett and the 
Cambridge School, but equally 1 think to Ou knot’s 
series of brief but convincing contributions (1902-3), 
that not only established the application of the 
same principle to animals, but also furnished inter¬ 
pretations of several new principles. These came 
at a critical moment and served to widen the field 
of work. Bateson’s interpretation of his own 
experiments on animals furnished equally im¬ 
portant evidence of the extension of Mendelian 
principles to the animal kingdom. 

It is to be regretted, I think, that the materials 
in the Reports to the Evolution Committee from 
the Cambridge School are not included in these two 
volumes (the summaries are, however, included), 
even had it been neoessary to omit some of the 
other papers to make way for these. To the student 
of genetics the data given in these reports will be 
looked upon as the most outstanding contribution to 
genetics made during the earlier years of Mendelism. 

A survey of Bateson’s later work, after he had 
taken charge of the John Innes Horticultural 
Institution, cannot be attempted in a brief review. 
It expanded, and kept on expanding. Many of the 
new problems that arose were still unsolved at the 
time of his death, but the results of his inspira¬ 
tion and enthusiasm still continue. Sometimes I 
have thought that his delight in new adventures 
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distracted his attention from digging deep into the 
underlying principle of work already under way ; 
yet, on the other hand, he pursued the evanes¬ 
cent 1 rogues ’ to the very end, and * sports * from 
root cuttings and ‘ chimaeras f remained abiding 
problems. 

Meanwhile work on the chromosome basis of 
heredity was coming more and more to the front, 
and its value in certain lines of research was every¬ 
where becoming apparent. Bateson tried hard to 
give its proper due to this field of research, but it 
was only too apparent that it was distasteful to 
him and that he was, as he himself acknowledged, 
unfamiliar with first-hand information on cytology. 
He yielded for a moment after his last visit to 
America, but recanted, in part, in one of his latest 
papers. This has always been a source of regret 
to those of his friends 1 over here * who had and 
have a high regard for his splendid abilities. An 
appreciation of the evidence and a little sympathy 
for these new lines of attack that were yielding 
promising results might, we thought, have simpli¬ 
fied some of his perplexities. 

From an early period Bateson's interest turned 
toward the study of variability in relation to species 
formation ; and despite his sincere appreciation of 
the new openings presented by Mendel's discovery, 
he never -succeeded in adjusting the results of the 
newer work on mutation and heredity to the 
historical problem of the evolution of species. He 
refused to minimise the importance of the older 
aspects of the problem, as many others have done, 
in the belief that after all they present a difficulty 
to those who insist on arbitrary definitions of 
species. Tradition had a powerful grasp on Bate¬ 
son mind, and he could not free himself from the 
supposed importance of some of the old difficulties 
connected with the origin of species. Systematise 
still follow their necessary methods of description, 
paying scant attention to genetic work ; while 
geneticists are directing their main efforts towards 
solving other problems than the traditional problem 
of the infertility between species. Bateson stood 
firm in his contention that the outstanding question 
of genetics remains the species question. 

The publication of these collected papers not 
only serves to perpetuate* an important period in 
British biology, but also has made more accessible 
to students contributions that have been scattered 
in many journals, some of them difficult to obtain. 
The publisher and editor are to b© congratulated on 
the accomplishment of a splendid memorial to an 
indomitable leader in the field of genetics. 

T. H. Mobgan. 

No. 3118, Von. 124] 


A Seventeenth Century Water-Bailiffs 
Duties and Rights. 

A Description of the High Stream of Arundel , the 
Heads and Risings thereof; the Sundry Kinds cf 
Fishes therein in their several Haunts ; the Fisher - 
men , and their Care and Service in preserving the 
Fish in Roading Time ; the Swans and Eyries, 
and other Fowl in their several Limits ; the Water 
Bailiff of the aforesaid High Stream in Arundel 
Rape , his Fees , Dues , and Duties. Edited, with 
Introduction, Notes, Map, and Index, by Joseph 
Fowler. (Extra Publication, No. 1.) Pp. 71. 
(Littlehampton : Nature and ArohaBology Circle, 
The Museum, 1929.) Is. (id. 

N this book we have a vast amount of antiquarian 
material that is of considerable local interest, 
and in so far as it touches on the rights and duties 
of a water-bailiff in mid-seventeenth century times, 
it will be of value to many whose interests lie 
beyond the bounds of West Sussex. Herein is 
printed in full a manuscript of which the first part 
is known only by two copies, which were made in 
1899 for the Duke of Norfolk when defending his 
fishing rights, and the second part of which has 
been copied directly from the original. This was 
discovered after considerable search at Old Norfolk 
House, tied up with other manuscripts relating to 
wrecks upon the Sussex coast. The manuscript 
was known to Caraccieli (1766), Dallaway (1819), 
and Tierney (1834), but the first part of the original 
is still missing. 

The river that we now know as the Arun is said 
to have been known of old as the High Stream in 
Arundell Rape, and in “ middle times ” as Alta 
Ripa ; but by the Norman-English as Hault Rey. 
The water-bailiff who compiled the manuscript was 
one of considerable learning. He lived at Stop- 
ham, and his identity can only be conjectured, but 
the interesting suggestion is made that he may have 
been one of the Barttelott family. Apart from the 
fact that from the ancient style in which it is written, 
it is not always easy to understand what is exactly 
meant; it is replete with references to old customs, 
rights, and observances, and these are made in¬ 
creasingly valuable by the footnotes which have 
been made by the editor, which show a great amount 
of learning and research. 

The natives of the county were called by the 
Saxons the Homelings, whilst those who came to 
dwell among them came to be known as the Come- 
lings. With the modem popularity of Sussex, we 
fancy the Comelings are more in evidence than ever 
they were before. The author is sometimes severe 
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on the antiquarians who write without full know¬ 
ledge or inquiry into the subject of their writings, 
and it must be admitted that if writers in other 
parts of the country oould have access to documents 
such as that whioh has been printed, even supposing 
them to be in existence, antiquarian knowledge 
would be greatly increased. 

In tracing the course of what we call the Arun 
from its sources, the author mentions the various 
streams and rivulets which feed the river, and gives 
ooncise information as to the bridges, and does not 
fail to say who should repair them and who has 
failed in this duty. An interesting tradition is 
mentioned that the river entered the sea in former 
times near Lancing, " where Bramber River (Adur) 
then likewise vented itself This is a subject that 
deserves further inquiry, for it is not inherently 
improbable. Such a course would take the river 
to the rear of Littlehampton, of which the common 
and many of the houses are situated on the old 
beach, and it would leave between the river and the 
sea the i*ame eastward-extending spit of beach such 
as we find at the mouths of other rivers on the 
south coast. A somewhat similar case is seen at 
Seaford, where the ancient spit of beach, at one 
time known as the Bemblands, lay between the 
Ouse and the sea, when that river turned eastward 
from what is now Newhaven. 

We should like to make many references to points 
contained in this old manuscript. There is a short 
description of the various kinds of fish that are 
found in the river, and a touch of affection shown 
for these creatures by the water-bailiff, who during 
the “ fence-month ”, or close season, finds it his 
duty to take them under his care. His duties were 
to preserve the swans, fowl, and fish, and to watch 
over the fishermen’s “ weares, weare-gates, weeles, 
shutting-nets and other engins whatsoever that 
may any way entrap or deceave the fish at that 
time He was to see that the meshes of nets 
were properly sized, and if the rods of the weirs 
were above the customary size ” hee is then to cutt 
and deface them 

The second of August is stated to be " swann- 
hooking or swann-hopping-day * ’, This is a variant 
of * swan-upping \ which is said in the O.E.D. to be 
the true form of the word, that is, the taking up of 
the swans or cygnets for the purpose of marking 
them. The water-bailiff had to decide between 
the claimants of the cygnets of swans that had 
wandered from their rightful owners’ waters, and to 
see that the swan-marking was properly carried out, 
also to ol^tn his dues on such occasions. There is a 
list of the, marks pertaining to the various persons 
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of rank who had the right of keeping swans. In 
this we have the word * butted ’ frequently, and a 
note by N. F. Tioehurst that this refers to the 
pinioning of a wing “ by the removal of the part 
of the wing distal to the carpal joint The 
swan-marks included besides butting on & wing, 
one or more notches on the beak, slits on the 
web of a foot, round holes on the web, the cut¬ 
ting off of one or both ‘ heels ’ (hind-toes), cutting 
off a claw, the burning of initials on the beak, 
and various combinations and permutations of 
them, ' J 

The powers of the bailiff to prevent the catching 
of immature fish and the prevention of pollution 
of the stream were extensive, and it would be of 
interest to know if they are still maintained. 
Unaccustomed or unlawful instruments were not 
to be used, and if discovered they were to be de¬ 
faced, or cut in pieces, or taken away or repressed. 
He was to see that there was “ no shooting with 
gunns uppon their waters by reason whereof the 
swanns and fowle are frayed out of their haunts, 
and many times killed, especially by shooting at 
night *\ 

The extracts that have been made will show that 
the book is one which will appeal to all lovers of 
Nature, although the manuscript was not written 
for that purpose. It will be of considerable value 
to owners of fishing and other rights elsewhere, 
whilst to antiquarians it will be a book to linger 
over and handle with affection. The folding map 
is of great service in tracing the feeders of the 
Arun, and the bridges and other spots referred to 
in the text. 


The Colloid Chemistry of Protoplasm. 

The Colloid Chemistry of Protoplasm, By Prof. 
L. V. Heilbrunn. (Protoplasma* Monographien, 
Vol. 1.) Pp. viii + 356. (Berlin : Gebrtider Rom- 
traeger, 1928.) 19 gold marks. 

HIS first in a new series of monograph* is 
written by one editor of the series, Prof. 
L. V. Heilbrunn, and dedicated to the other, Prof. 
Weber, who has taken an active part in editing 
the new journal Protoplasma. This journal has 
certainly been very successful as a channel of 
publication for the stream of experimental records, 
comment, and criticism which are the visible 
evidence that the study of protoplasm has been 
taken up from many new points of view, often only 
now possible as the result of advances in other 
sciences, especially chemistry and physics. It has 
yet to be shown, however, that the very fluid and 
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tentative generalisations in this field are ready to 
crystallise into monographs. 

At the same time, the literature of this subject 
grows so rapidly, and has been so scattered, that a 
general presentation by one writer is very valuable. 
Fortunately, too, this literature is critically con¬ 
sidered by Prof. Heilbrunn. Too often results are 
cited to-day without any consideration of the 
experimental technique by which they were ob¬ 
tained. Ab a result, a rational interpretation of 
protoplasmic processes is hindered as much by the 
effort to reconcile inaccurate and irrelevant data 
as by the experimental difficulties inherent in the 
subject. 

The book is clearly, often even vividly, written, 
and the author lives up to his own advice : “We 
must cling to the facts which are broadly and 
generally true and leave the specific details to gods 
and encyclopedias.” The authoT is more familiar 
with the zoological literature, but plants are by no 
means neglected. A constant attempt is made to 
link physical and chemical phenomena with morpho¬ 
logical changes ; this attitude is as valuable as it 
is rare. 

Very few generalisations are probably yet ready 
for statement in this field. The most positive 
impression received from the perusal of the book is 
that the study of protoplasmic viscosity has proved 
a very fruitful line of attack. It will be a surprise 
to many biologists to read that the viscosity of 
protoplasm is often only a few times that of water. 
This conclusion must still be regarded as contro¬ 
versial, but the author seems to have a very strong 
case for his rejection of many figures which were 
more in accord with the prevalent impression of a 
very viscous * slimy * substance. The changes in 
viscosity associated with the process of cell division 
are analysed. This association is now familiar to 
biologists, but morphology and colloid chemistry 
have still many joint problems in the phenomena 
of oell division. 

There seems progress to report in the chapter 
upon the electric charge upon the protoplasm, 
where a clear distinction is drawn between the 
charge upon the surface layer and upon the colloid 
mass within the cell. When the action of acids 
and alkalis is considered, there seems little to show 
for much recent activity. Possibly the behaviour 
of iso-electric protein deserves more attention than 
it receives, as also the studies of Michaelis and others 
upon the permeability of protein • impregnated 
membranes in relation to hydrogen ion concentra¬ 
tion. Certainly it is good to see attention directed 
to the lyotropic series when considering the action 
No, 3118, Vol. 124] 


of salts. At one time Loeb’s work upon the 
stoichiometric behaviour of proteins, with acids 
and bases, had thrust these phenomena too far 
into the background. 

Many pages are given to a surface precipitation 
reaction, often exhibited by protoplasm when it 
esoapes from the injured cell. Partly through its 
connexion with the presence of calcium, this re¬ 
action is brought into relation with the obscure 
phenomena of cytolysis and haemolysis and with 
the clotting of blood. Cell division and vacuole 
phenomena are also considered mainly from the 
point of view raised in this tentative new inter¬ 
pretation of the surface precipitation reaction. 
The discussion is very stimulating and suggestive, 
but is of doubtful appropriateness in this mono¬ 
graph. Doubtless these chapters will appear in a 
more extended form, with full experimental proto¬ 
col, in the pages of a journal like Protoplasma. 
We can only feel grateful that Prof. Heilbrunn has 
deferred the congenial task of detailed examination 
of these, as yet, mainly unpublished experiments 
long enough to permit the preparation of this more 
general monograph. 

The botanist, by the way, will read with some 
surprise that “ no one seems to have been especially 
interested in the process of vacuole formation ” in 
the plant. Possibly the long controversy on the 
subject amongst French cytologists is regarded as 
too morphological in nature for consideration. 


Our Bookshelf. 

(1) The Decline, of the West . By Oswald Spongier. 
Authorised translation with notes by Charles 
Francis Atkinson. Vol. 2: Perspectives of 
World-History. Pp. xi + 507 + xxxii. (London : 
George Allen and Unwin, Ltd,, 1928.) 21 s. net. 

(2) Kalki: or the Future of Civilisation . By 
S. Radhakrishnan. (To-day and To-morrow 
Series.) Pp. 96. (London : Kegan Paul and 
Co., Ltd.; New York : E. P. Dutton and Co., 
1929.) 25.6d.net. 

(3) Nomades: essai sur Vdme juive. Par Kadmi- 
Cohen. Pp. xii + 221. (Paris : Fdlix Alcan. 
1929.) 12 francs. 

(1) Those who are closely engaged in scientific 
work are too preoccupied to worry about the future 
of civilisation. Most of them, if they consider the 
subject at all, assume that, with science in the as¬ 
cendant, the future is secure. The books before us, 
however, take a different view, and raise many im¬ 
portant questions. Spengler’s theory is well known, 
namely, that civilisations have their periods of 
growth, maturity, and decay, and that our Euro¬ 
pean type of culture has passed the summit. 
Whether or no the reader can accept everything 
that he finds here will make little different# to the 
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f&soination that the book will exercise upon him. 
Whatever else he may or may not be, Spengler is 
never dull: his generalisations, his handling of 
facts—many of them as unfamiliar as they are 
interesting—his aperqus, make his pages almost as 
entrancing, at least for the moment, as Gibbon's. 
Not that he has Gibbon’s greatness—perhaps his 
keen and lively glance is more like Voltaire's. 
Students of science should read Spengler, if only as 
a moral discipline ; he will suggest to their minds 
some profound doubts. 

(2) Mr. Radhakrishnan’s little book is, of course, 
of a much more limited scope, but it repays reading. 
His thesis is the familiar one that our ethical and 
religious development has not kept pace with the 
spate of scientific knowledge which has engulfed us 
all. He questions the too commonly held assump¬ 
tion that mechanical technique is equivalent to 
civilisation. 

(3) M. Kadmi-Cohen's book on the Jewish soul is 

relevant to the subject dealt with in the other two 
volumes, since it is concerned with the problem of 
spiritual leadership for Europe. He holds that, 
much as Europe already owes to the Semitic genius, 
the debt is not yet complete. J, C. H. 

Primitive Beliefs in the North-East of Scotland. By 

the Rev. J. M. McPherson. Pp. xii + 310. 

(London, New York and Toronto : Longmans, 

Green and Co., Ltd., 1929.) 12 s. M. net. 

It is perhaps owing to the fact that north-east 
Scotland has l>een less well served by students that 
it does not figure so largely as the west in the 
literature of folklore and primitive belief. That 
this is not due to a lack of material is shown by 
the data which Mr. McPherson has collected and 
published in this book. As he points out, no 
systematic study of the folklore of this area has 
been made since the publication of “ Notes on the 
Folklore of the North-East of Scotland ”, by 
Dr. Walter Gregor, nearly fifty years ago. Mr. 
McPherson has here collected and classified the 
large amount of material which has accumulated 
since that date, and in addition he himself has 
examined the ecclesiastical and burghal records 
which, while wishing to ignore superstitious prac¬ 
tices, frequently were forced to note old ways 
and modes of thought and life in opposition to 
the views of the Church. Hence mucn valuable 
information upon such subjects as well-worship, 
tree, river and water spirits, fire festivals, and, 
above all, magic and witchcraft. 

This latter subject claims a large share of the 
author's attention, and the whole of the second 
part of his book is devoted to the Black Art, whioh 
he examines exhaustively and in its various 
manifestations. It was in this area that some of 
the most famous of the Soottish witches were 
found—Isobel Goudie, for example. The actions 
of which they were accused were among the most 
primitive cited in all the witch trials. This is 
especially to be noted in connexion with fertility 
rites, in which both nudity and the use of urine 
are recorded. Control of the winds was a common: 
prerogative of the witch, as might be expected in 
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a country in which maritime activities play a large 
part, belief in this ability continued until well 
into the nineteenth century. Although it has been 
possible to indicate only one or two points of in* 
terest in Mr. McPherson's collection, his book is a 
store of information on every side of old Scottish 
custom and belief. * 

Morphologic und Physiologic des Formwechsels der 
Moose auf genetischer (hundlage , II. ( Unter- 
suehungen, ausgefuhrt mit Unterstiitzung der 
Notgemeinschaft der deutschen Wissenschaft zu 
Berlin und der Oesellschaft der Wissenschaften zu 
Gdttingen.) Von Fritz von Wettstein. (Bibliotheca 
Genetica> herausgegebon von Prof. Dr. E. Baur, 
Band 10.) Pp. iii+216 + 10 Tafeln. (Leipzig: 
Gebriider Bomtraeger, 1928.) 48 gold marks. 

'This is the second part of Fritz von Wettstein's 
well-known experimental work on mosses, the first 
part having appeared in 1924. The present con¬ 
tribution deals largely with hybridisation between 
different species and genera of mosses, and with 
heteroploidy produced experimentally by Marchal’s 
original method of wounding the sporophyte. By 
regeneration from a hybrid sporophyte, and sub¬ 
sequent hybridisation again, various unbalanced 
types can be obtained, in which the chromosomes 
may be regular multiples, but more sets will have 
been derived from one parent species than from the 
other. These are spoken of as heterogenomatic, 
homogenomatic forms being those derived from 
wounding successive generations of sporophytes in 
pure species, or from crosses giving a balance of 
chromosome sets. In a section on cell-size, a law 
for the increase of size accompanying various 
degrees and kinds of polyploidy is worked out. 

Extensive comparative studies of the leaves, 
paraphyses, sex organs, capsules, stomata and 
cells in all the various kinds of polyploid hybrids 
form a basis for the analysis of the genetic effects of 
each chromosome set. This work has become 
sufficiently extensive to have wide bearings on vari¬ 
ous fundamental genetical problems; and mosses, 
in their structure and life-nistory, possess certain 
advantages which are not shared by flowering 
plants. R. R. G. 

Handbuch der Vererbungswissenschaft. Herausgege- 
ben von E. Baur und M. Hartmann. Band 1: 
Die cytologischen Grundlagen der Vererbung . Von 
Karl BSlaf. Pp. iv + 412 + 2 Tafeln. (Berlin: 
Gebriider Bomtraeger, 1928.) 80 gold marks. 

While the volume under notioe is mainly devoted 
to the animal side of the cytological basis of inherit¬ 
ance, there is also a considerable amount of well- 
chosen evidence from plant material. Much of the 
evidence presented can be found in such works as 
Wilson's 4< Cell ”, but some of the recent develop¬ 
ments have been more fully considered. 

The earlier chapters deal with such topics as 
cytomorphology, cell and nuclear division, cell 
differentiation, fertilisation and parthenogenesis. 
In later chapters, considerable space is devoted to 
problems relating to chromosome reduction, indi¬ 
viduality of the ohromosomes, and the relation of 
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the chromosomes to heredity. The last chapter 
asks the question whether formed cytoplasmic 
bodice such as mitoohondria are bearers of hereditary 
characters, and, after considering the evidence 
almost entirely from the animal side, leaves the 
answer an open one. 

References are made to the author’s own experi¬ 
mental work on mitosis. Considerable space is 
taken up with a summary of recent developments 
In the genetics of Drosophila, and an account is also 
given of Wettstein’s work on the production of 
polyploid mosses. The book will prove useful to 
those who wish to keep abreast with recent develop¬ 
ments in this field. 

Les mithodes nouvelles en analyse quantique (mtca- 
nique quantique , mlcanique ondulatoire ). Par Dr. 
Julien Pacotte. Pp. viii+139. (Paris; Albert 
Blanchard, 1929.) 22 francs. 

The object of this book is to give an account, from 
os many different aspects as possible, of the new 
methods in quantum mechanics. The first part, 
based on papers published before July 1926, con¬ 
tains six chapters. These deal with general quan¬ 
tum principles, Heisenberg’s matrix mechanics and 
Dirac’s numbers, de Broglie’s waves, Schrtidinger’s 
wave mechanics, perturbations, and applications. 
The second part contains two chapters, which link 
up the new quantum mechanics with relativity and 
statistical mechanics. 

The author’s style makes the book easy and 
pleasant reading. He takes great care to point out 
that the different conceptions are not so much 
different theories as different aspects of the Borne 
theory. It is shown that Heisenberg’s matrices 
suggest SchrOdinger’s work, and conversely. Per¬ 
haps some readers will consider that the space 
devoted to applications is too small. This section 
deals only with the harmonic oscillator and the 
hydrogen atom. At present the most successful 
parts of the new theory seem to be its applica¬ 
tions, whereas the theoretical foundations are not 
as yet very secure, and have even been described 
as “ a dodge, but a very good dodge ”. 

H. T. H. P. 

Fitness for Work . By Prof. T, H. Pear. Pp. 187. 
(London : University of London Press, Ltd., 
1928.) 5s. net. 

Prof. Pear has in this little book made an interest¬ 
ing study of fitness for work. He rightly remarks 
that far more books are written about unfitness. 
He analyses the aspects of successful achievement 
which force us to attribute to a worker capacities, 
abilities, or skills, and then the motives that lead a 
person to select, continue in, or change a particular 
work, and finally discusses some current concep¬ 
tions of the function of work. Stupidity and lazi¬ 
ness would almost seem to be out of place in a study 
of fitness, but the author presents some novel and 
provocative remarks on the two and shows their 
relation to such a theme. The final chapter on the 
question of the value of industrial skill opens up 
some very vital problems of modem industry. Two 
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apparently opposite tendencies are clearly visible 
in the modem State : on one hand, there is an un¬ 
doubted increase in the application of mechanism, 
with a corresponding diminution in the need for 
personal skill, but on the other, the very mechanism 
itself demands more people to adapt and adjust it, 
that is, to deal intelligently with mechanism, and 
modem organisations demand still greater skill on 
the part of those in authority. 

Prof. Pear’s book should appeal to a wide range 
of readers : his style is easy and not technical, so 
while the psychologist will find much to interest 
him, the general reader will find no terminological 
difficulty. 

Kurzes Lehrbuch der Chemie in Natur und Wirt - 
schaft. Von Prof. Carl Oppenheimer und Prof. 
Johann Matula. Zweite neubearbeitete Auflage, 
Band 1 : AUgemeine Chemie , von Prof. Johann 
Matula ; Anorganische Chemie , von Prof. Carl 
Oppenheimer. Pp. xiv+566. 23 gold marks. 
Band 2: Organische Chemie , von Prof. Carl 
Oppenheimer. Pp. xiv+471. 19 gold marks. 

(Leipzig : Georg Thieme, 1928.) 

The authors have accomplished the considerable 
feat of giving a comprehensive delineation of 
present-day chemistry within the limits of little 
more than a thousand pages. The account is well 
proportioned and up-to-date. Particular emphasis 
has been laid upon the underlying principles of the 
science, and upon its relationships to biology and 
technology. The introductory section of 268 pages 
by Prof. Matula forms an admirable preparation 
for the succeeding systematic treatment of in¬ 
organic (pp. 294) and organic (pp. 463) chemistry 
by Prof. Oppenheimer. The work offers at a 
reasonable price a useful German text for advanced 
students, teachers, biological chemists, and all who 
are interested in the industrial applications of 
chemistry. 

Matter , Electricity , Energy: the Principles of 
Modem Atomistics and Experimental Results of 
Atomic Investigation. By Prof. Walter Gerl&ch. 
Translated from the second German edition by 
Dr. Francis J. Fuchs. Pp. xii +427. (London : 
Chapman and Hall, Ltd., 1928.) 30*. net. 

This volume oovers a wider field than is usual in a 
short treatise on atomic physics, and touches upon 
most of the important work done between about 
1910 and 1926. It includes sections on atomic rays, 
superconductivity, conduction in crystals, spectro¬ 
photometry, and electrically and optically controlled 
chemical reactions, in addition to the more usual 
topics, and if it were well translated, would be in¬ 
valuable both &b an advanced text-book for honours 
classes in physics, and as a survey of the subject for 
research workers in other branches of experimental 
science. Dr. Fuchs has, however, failed to do 
justice to the original, and his translation can 
only be recommended as it stands with the warn¬ 
ing that the reader must be prepared to be irri¬ 
tated by the many unusual expressions that he 
employs. 
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Letters to the Editor. 

[The Editor does not ' hold Himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice ts taken 
of anonymous communications .] 

The Total Solar Eclipse at Iloilo on May 9. 

The following is a preliminary note on the results 
of the eclipse expedition of Dr. K, H. Hartline, Mr. 
W. E. B. Lloyd, and myself* The preparations for 
the expedition were made at Johns 
Hopkins University, Baltimore, and 
were as complete and permanent as 
possible to reduce to the minimum 
the work that remained to be done in 
the eclipse camp. This was necessary 
owing to the fact that Dr, Hartline 
was unable actually to make the 
journey, and Mr. Lloyd and myself 
had only twelve days in which to put 
up the apparatus. 

Our site was near Iloilo in the Philip¬ 
pines, in the grounds of the Normal 
School of La Paz, about a mile and 
a half north of the 17.S. Naval Observa¬ 
tory party. Totality lasted 3 min. 42 
sec.; ,but throughout, the sun was 
covered by a veil of high cirrus. 

Ten panchromatic plates (H. & D. 

2000, Imperial Dry Plate Company) 
were given exposures ranging from one 
to forty seconds with a 5-inch visual 
AJvan Clarke lens of 6-foot focus 
through a green Ilford 4 Beta ’ filter 
transmitting X4450-X6950, The focus 
is good and the shorter exposures show 
much inner coronal detail. Longer 


extension by the use of these very rapid plates and the 
filter which would diminish the scattering of the 
light. In that the very considerable cloud veil 
thwarted us ; but we feel that, under the conditions 
obtaining, had it not been for our filter, we should 
almost certainly have got the inner corona only. 

Using a neo-cyanin dyed plate and an infra-red 
filter, we gave a single exposure of about# 200 sec. 
with a 3-inch rapid rectilinear lens of 54 inches focus 
(F 8). This plate-filter combination was sensitive 
between about X7000 and X9000 with a maximum at 
X8500. On this plate the corona is completely con¬ 
fined to within half a diameter of the sun from its 



Kio. 1.—One seoond exposure. 


Panchromatic plate*' Beta ' 
lima, 6-ft, focus. 


niter. 5-in, Aliari Clarke 



Flo. 2.—Two seconds exposure. 


Panchromatic plate, 
S-ft. focus. 


exposures bring up streaky cirrus which confounds 
coronal detail; yet on these on© can trace one streamer 
to three solar diameters from the limb. 

Our intention was, if fine, to get extreme coronal 
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limb, is extremely intense—prac¬ 
tically ‘ burnt out 1 —and has a 
very abrupt edge. We believe this 
effect to be far too marked to be 
attributed entirely to the steep 
intensity gradient of the photo¬ 
graphic combination ; but it will 
be necessary to decide this point 
on returning by measuring the 
plates with a micro-photometer, 
etc. Should the effect prove to 
be real, it will confirm the view 
that the light of the outer corona 
is entirely sunlight scattered by 
particles very small in comparison 
with the wave-length of light. 

Another effect on this plate which 
will also require confirmation by 
measurement, etc., is an apparent 
filling-in on the infra-red plate of 
what on the panchromatic plates 
are wedge-shaped gaps in the 
corona extending in towards tho 
limb. If this effect turns out to 
be real, it would suggest interven¬ 
ing screens of particles large enough 
to blot out visual rays but small 
enough to transmit those of the 
near infra-red. 

Lastly, this infra-red plate is the 
only one on whioh no oloud appears; it has completely 
penetrated—or rather ignored -*-the intervening cirrus. 

The cloud badly interfered with our attempt at 
infra-red spectroscopy—for which the quantity of 


Beta' Altar. 5-la. Alvan Clarke leas, 
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Tight was all-important. In this a similar neo-cyanin 
plate was used with infra-red filter in conjunction 
with a concave objective grating (kindly lent by 
Prof. R, W. Wood), 2} in. x 3$ in. aperture, 15,000 
lines per inch and about 5-foot focus. On each of 
the two flash spectra obtained, only four emission 
arcs appear, three of which are the infra-red calcium 
triplet in the region around X8500-X8600. Unfor¬ 
tunately, owing to a displacement of the whole 
spectrum along the line of dispersion, due to a warping 
by the heat of the wooden tube and finder, the focus 
is poor. The fact, however, that these arcs appear 
at all under the conditions of the sky prevailing is 
hopeful for the use of these plates in the photography 
of the near infra-red during an eclipse, provided one 
has a clear sky. 

In addition, two fairly successful colour pictures 
were made of the corona with the new Du Fay colour 
process film (kindly supplied by the Imperial Dry 
Flat© Company). 

Reginald L. W t aterfield. 

Chicago, July 13. 

Penetration of Rocks by Electromagnetic Waves. 

During the month of June, research work has been 
carried out at the Mammoth Cave, Kentucky, under 
the joint auspices of the United States Bureau of 
Mines and the Geological Survey of Canada, by per¬ 
mission of both of which this communication is being 
published. The disputed question of the extent to 
which wireless waves will penetrate into the earth has 
a high scientific interest, and it bears directly on some 
practical modern methods of geophysical prospecting 
for underground conductors such as the sulphides of 
lead, iron, and copper. 

Previous investigations have been made at the 
Bureau of Mines’ Pittsburgh coal mine, in the Caribou 
Mine, Colorado, and in the Mount Royal Tunnel, 
Montreal. An account of the experiments may be 
found in Technical Paper 434, pp. 37-40, Bureau of 
Mines, Department of Commerce, Washington, D.C., 
and in the Proceedings of the Institute of Radio 
Engineers, Vol. 17, No. 2, Feb. 1929. References to 
the subject have also appeared in the columns of 
Nature. All this work has been of a dubious char¬ 
acter because of the presence of iron pipes and rails, 
and of copper conductors connected with electric 
lighting. There were three schools of thought; some 
claimed that the radiations came through the entrance, 
others that the waves passed through the rock, while 
the remainder considered that the effects were trans¬ 
mitted along wires, pipes, and rails. Probably all 
three paths are available, but certainly the Mount 
Royal experiments proved beyond question that the 
short waves of length 40 metres (7500 kilocycles) 
failed to enter the tunnel by any of these means for 
more than a few hundred feet. Longer waves, 
broadcasting upwards, were heard and measured 
throughout the entire three and a half miles of tunnel. 

To settle the question, Mammoth Cave, Kentuoky, 
was selected for experiments and it proved a fortunate 
choice. This cave has not been electrified for illumina¬ 
tion, and the managers were good enough to remove 
telephone wires. There are no conductors whatever 
in the cave exoept here and there short lengths of iron 
hand rails. The exits are filled by and sealed with 
the waters of Echo River and the River Styx, which 
flow into Green River. A few years ago a new 
entrance was found and some electric wiring intro¬ 
duced ; this is four miles away overland and eight 
miles away by -cave. A careful survey was made 
both under and above ground so that corresponding 
points could be located and levels known. Most 
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of the work was carried out above River Hall, with 
300 feet of overburden, about 200 feet of Mammoth 
Cave limestone, capped by 100 feet of Cypress sand¬ 
stone. The resistivities of these rocks in situ were 
ascertained by electrical prospecting to be of the 
order of 10,000-20,000 ohm-cm. 

Broadcasting Wave-length .—The words and music 
from Louisville, Nashville, Cincinnati, were received 
on a No. 26 Portable Radiol a superheterodyne six- 
tube set, and the bearing was taken with the small 
loop which is part of the apparatus. These signals 
were traced into the cave from the entrance and were 
lost at 500 ft. from the mouth, where the overburden 
is 150 ft. Yet under the Mammoth Dome, 1000 ft. 
in the cave, capped by an ascertained thickness of 
75 ft., mostly sandstone, the signals were clear enough, 
and these were traced along a rather narrow tunnel 
for 300 ft., when the thickness was 150 ft. 

* On a later occasion, Messrs. Joyce, Barlow, and Kidd 
took a three-hundred-foot aerial and gave three turns 
of it round the loop, so as to form a close coupling, 
and led the other end to the ground. In this manner 
there was at night good audible broadcasting in River 
Hall 300 ft. below the ground and more than a 
thousand feet from the entrance, at a point approached 
by the famous tortuous passage well named the 
Corkscrew. Next night, signals and speech were 
also audible at Echo River, reputed to lie 350 ft. 
underground. The conclusion is irresistible that 
waves from distant stations can be detected under 
300 ft. of sandstone and limestone, waves which do 
not come through the entrance, anti do not pass 
along conductors. 

Long-wave Stations .—Code signals from about six 
stations (Long Island and others ?) were heard on a 
loop with a Model RE low-frequency receiving equip¬ 
ment, consisting of an antenna coupling unit, a radio 
frequency amplifier, a low-frequency receiver, and a 
tuned audio amplifier. These signals were clear 
enough to hear, but their intensities were hard to 
measure, partly owing to static. The wave-fronts 
appeared to be mainly vertical, and the waves must 
therefore have been travelling through rock rather 
than down from above. The reception was again 
at River Hall, 300 ft. below the surface plateau near 
the oamping ground of the Mammoth Cave Hotel. 
The bearings of these signals obtained above and 
below ground were nearly identical. This picture of 
a wave, with its front mainly vertical, travelling 
through the rock, just as through the air, is rather 
novel. We could pick up these unidentified stations 
with three turns of wire on a four-foot-square frame, 
and we obtained bearings therewith. 

Horizontal Wave Fronts .—A circular horizontal 
transmitting loop, 100 ft. in diameter, was placed on 
the ground, and the insulated wire could be tapped 
so as to give one to ten turns as required. A rect¬ 
angular receiving coil of three turns 40 x 10 sq, ft. 
was plaoed on the floor of the cave at River Hall 
(300 ft. down). Currents of known magnitude of 
about half an ampere were introduced into a single 
turn of the loop, using a gasoline engine generator 
to excite an oscillator. The high-frequency loop 
current was modulated by applying a fiOO-cyole alter¬ 
nating current potential on the oscillator plates. 
The frequency was varied by steps of ten, from 20 
to 110 kilocycles. The received voltage on the coil 
was measured in microvolts, and averaged about 
four, suggesting a flux of 10** lines per sq. cm. in 
the cave, due to half an ampere in the loop above 
ground. It was a most remarkable fact that the 20 
and 30 kilocycle frequencies boomed out loudly com¬ 
pared with the 40-100 kilocycle frequencies. Measure¬ 
ments made above ground on the same frequencies 
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showed no such emphasis, and there is a strong 
suggestion that these frequencies (20-30 kc.) pass 
with markedly less absorption through the rock. 
This question must stand over for a fuller investiga¬ 
tion, The selectivity did not appear to be a function 
of the receiving instrument. 

Audio Frequencies .—When 500 - cycle frequency 
alternating current was impressed on the full ten 
turns of the 100-foot diameter circular loop, powerful 
signals were received with headphones both with and 
without a three-stage amplifier, using a 400 turn 
3x2 sq. ft. rectanfpilar coil, at depths of 100 ft. 
and of 300 ft. Of particular interest is the fact that 
detection was readily made without amplifier, in the 
Mammoth Dome, 900 ft. on an inclined line from 
the horizontal loop. We conclude that the electro¬ 
magnetic effects of a 500-cycle frequency passed 
through 600 ft. of continuous rook. It is intended 
to publish a full report on these experiments in due 

course - A. S. Eve. 

D. A. Keys. 

F. W. Lee. 


New Determination of the Curvature Radius of 
Space-time. 

As communicated in a cablegram of April 10 
(Nature, April 20, p. 618), my statistical formula, 
concerning any two groups of stars 1, 2, 

R * _ - (rv r /v) a *) 

V - v a a 

which is fully derived in a monograph on “ The Size 
of the Universe ”, shortly to be issued by the Clarendon 
Press, Oxford, when applied to 29 Cepheids observed 
by R. E. Wilson of Albany, yielded for the radius It 
of de Sitterian space-time the value 3 0 x 10 u ; when 
applied to 35 stars of the O-type observed by J, S. 
Plaskett of Victoria, gave R- 3-2 x IQ 11 ; anti when 
applied to 246 stars taken from Young and Harper's 
list, 3*4 x 10 u astronomical units. The latter 
batch of objects consisted of those of R. K. Young 
and W, Harper's “1105 Stars” ( Publ . Domin. 
Astrophys. Observatory, Victoria, B.C., vol. 3, No. 1, 
Ottawa, 1924) numbered 500 to 1105, the distances 
of which, r, equal or exceed 50 parsecs, and the radial 
velocities of which are less than 100 km./sec. In the 
formula just quoted, c is the velocity of light, v r the 
radial and v the resultant velocity, relative to the sun. 
(It may be noticed that in Young and Harper's memoir 
the radial velocities are corrected for the solar motion, 
but Prof. Young was kind enough to send me a com¬ 
plete list of the original velocities reduced, as usual, 
to the sun.) 

Since the coincidence of these three 1?-values has 
seemed very encouraging, I have recently returned 
to the complete list of Young and Harper’s stare, 
taking in also all those numbered 1 to 499, and, again, 
satisfying the conditions r&50 parsecs, v< 100 
km./sec. This gave in all 460 stars, for which all 
data (r, v rf n, and therefore t>, and v) are available. 
Having divided this material into two groups of 230 
stars each, ranging from r = 50 to 100 and from 100 to 
1000 parsecs, and applied to these the above formula, 
I had the satisfaction of finding the said i?-values 
corroborated excellently. In fact, the laborious com¬ 
putation, completed on July 11, gave for the nearer 
sub-group 

V ==*(nv/vh 1 = 2109 parsec*, t^*= 1754 km. 1 /see. 3 , 
and for the more distant one 

16,930, = 2185, 
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where s lf a. are, by the way, the actual distances of 
the several stars from their perihelia. Now, these 
values, substituted into my formula, give 

H = 1*76 x 10* parsecs, 

or 3 63 x 10 u astronomical units, or 5*74 million light 
years, in excellent agreement with the Cepheid and 
the 0-stars results, In view of the numbers of the 
last group (460 stars), the latter value has Vfy far the 
greater weight, anti oan be accepted with confidence, 
at least to two figures, as the actual value of the 
space-radius. 

The complete list of data for the 29 + 35 + 460 
celestial objects will be found in “ The Size of the 
Universe ”, now in proof, and a good number of 
details will be given sooner, in a paper announced 
for the next meeting (Aug. 26-29) of the American 
Astronomical Society at Ottawa. 

Here it may still be added that the greatest possible 
distance .apart of two points in elliptic (polar) space 
is and thus nine million light-years. In view of 
thjs, distances such as 140 million light years attri¬ 
buted by Shapley and Hubble to a group of fainter 
spiral nebulaB are entirety out of the question and 
{since my radius is stoutly supported by several 
hundred stars of a variety of kinds) must be subjected 
to a thorough revision. It seems that even the dis¬ 
tances of the Magellanic Clouds, or at least that of the 
greater one, which of late served oh a yardstick for 
several estimates, has been exaggerated. In fact, 
in a letter of Feb. 11, 1929, Prof. Shapley, kindly 
answering a number of my questions, says that the 
distances of the globular clusters are now being 
revised, and warns me that “ the Large Magellanic 
Cloud will probably move in considerably when the 
present study of magnitudes and variable stars is 
completed ”, The latter warning was particularly 
agreeable to me, since I had just at that time derived 
the Cepheid value 3 x 10 n , which was some 15 times 
smaller than that obtained from the Magellanic 
Clouds (in conjunction with the clusters) in 1924, 
One can now confidently ext met that when these 
objects. Clouds, and all “ move in considerably closer, 
they will also confirm the radius of the order of 
3 x 10 11 a.u. ”. 

I do not hesitate at any rate to assert that there are, 
in our world, no distances exceeding nine million light 
years, so that the present placing of Virgo (140 
million) is utterly inadmissible. 

The total volume of space being ir®R* ~ 54 x 10 IS 
cubic parsecs, there is ample room for some millions 
(but not 10 l# , as Hubble imagines) galaxies comparable 
in size with our own Milky Way. 

Ludwik Silberstein. 

Cinema Laboratories Corporation, 

New York, July 19. 


The Possibility of Observing an Emission Spectrum 
of the Calcium Substratum In the Galaxy, 

In a very interesting paper, “ Physical Properties 
of a Gaseous Substratum in the Galaxy ” ( Astrophys . 
Jour., 89, p. 7; 1929), Gerasimovid and Struve have 
recently given strong evidence of a uniform gaseous 
medium of calcium in interstellar space. The absorp¬ 
tion coefficient per parsec for the interstellar K line 
was found by them to be 3-4 x 10 -4 . If such a general 
calcium substratum exists, the question may arise : 
Is the density of this substratum strong enough to 
allow the emission spectrum of the Ca + atoms to be 
expected in the spectrum of the night sky¥ 

The mechanism by which „the emission spectrum 
would be produced must be analogous to that giving 
the spectra of diffuse nebulse. We have thus two 
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kinds of emission, partly resonance radiation or line 
absorption with subsequent emission by steps and 
partly photoelectric ionisation with subsequent re¬ 
combinations. In the nebulsB the second mechanism 
is mucfi more powerful than the first one (compare 
Zanstra, A&trophys . Jour ., 05, p. 50 ; 1927), but in 
interstellar space the two mechanisms take about the 
same active part in producing the emission spectrum 
of the Ca + atoms. 

To begin with the resonance radiation, for example, 
the K line, the problem of finding the energy density 
of the interstellar K line on our point in space is, 
when rigorously treated, rather difficult and leads to 
a complicated integral equation. The problem is, 
however, in several respects analogous to that of 
finding the energy density inside a star. Let us first 
consider a stellar system embedded in a calcium 
atmosphere of high density, or in other words, we 
consider the case when the absorption coefficient for 
the K line is much greater than 1 jR, R being the 
radius of the stellar system. As is obvious, the 
density of the interstellar R line must then be con¬ 
siderable, because the K frequency radiation emitted 
by the stars must work its way out from the stellar 
system. The absorption coefficient found by Struve 
and Oerasimovifi is, however, of the same order of 
magnitude as 1 /2?, and, as will be shown in the follow¬ 
ing, the interstellar K resonance line is not strong 
enough to be expected in the spectrum of the night 
sky. 

For purposes of simplification, we will consider a 
stellar system of spherical shape with a radius of 5000 
parsecs and with the sun in the centre. Further, we 
assume both the density of the interstellar starlight 
E a and the density of the interstellar K frequency 
radiation E k to be constant within the stellar system. 
Tlie last assumptions are of course not justified if the 
radius of the stellar system is much greater than 
1 /*, where k is"the absorption coefficient, but in our 
case the assumptions will give a maximum value of 
the energy density of the interstellar K resonance line 
in the centre not very far from the truth. Supposing 
every K line absorption to be followed by K line 
emission, we derive easily the following expression : 
E M IE a = **- 1. 

With R = 5000 parsecs we find E k /E t - 4-5. The 
energy density of the interstellar K line would accord¬ 
ingly be about 4*5 times stronger than the energy 
density of the integrated starlight of the same wave¬ 
length. Remembering, however, that most of the 
stars have a strong K absorption line, that the width 
of the interstellar K line iB only about 0*3 A. (Struve 
and GerasimoviS, loc. c it.), and that only 30 per cent 
of the light from the night sky is due to the stars 
(Dufay, Bull . de L'ObservcUoirc at Lyon , 10 , 9 ; 1928), 
we must admit the chances of finding the K resonance 
line in the faint spectrum of the night sky to be very 
small. The speotrum of the night sky has been 
carefully investigated by Dufay, who has kindly 
communicated to me that the image of the slit on the 
spectrum plates was never less than 0 04 mm. The 
dispersion was about 120 A. per mm., that is to say, 
the interstellar K line would in Dufay’s spectro¬ 
graph be diminished 16 times in comparison with the 
continuous spectrum of the starlight or 53 times in 
comparison with the continuous spectrum of the night 
sky. If there had been no K absorption line in the 
speotrum of the night sky, the interstellar K line 
would be superposed on the continuous spectrum and 
just strong enough to be detected, or about 0-1 magni¬ 
tude stronger than the continuous spectrum* As, 
however, the K line is very strong in absorption in 
the speotrum of the night sky, there is no possibility 
of detecting the interstellar K emission line. 
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In the foregoing we assumed every K line absorption 
in space to be followed by K line emission. This is, 
of course, not true, as many of the quanta are 
split up into the diffuse doublet Iff - W and the for¬ 
bidden transitions l<r - Iff. As to the latter doublet, 
the chances of detecting it in the speotrum of the 
night sky are, however, rather good. This doublet 
is not present in absorption in stellar spectra, and the 
interstellar absorption lines in the speotrum of the 
integrated starlight are, as is easily shown, more than 
filled by the resonance lines. As the forbidden 
doublet (X7298*43 and X7325*91) arises both by 
resonance and by emission by steps, the lines seem 
to be strong enough to be detected superposed on the 
continuous spectrum of the night sky. It may, 
however, be rather difficult to photograph the red 
part of the faint spectrum of the night sky, but it 
seems possible, and it would be of considerable interest 
if such an investigation were carried out. 

As was mentioned above, an emission spectrum of 
the Ca + atoms may also arise by electron captures of 
Ca^ + atoms. To get an idea of the strength of this 
process compared with the resonance radiation, I 
made a calculation for the K line with the following 
assumptions. The absorption coefficient at the head 
of the series was equalised with the absorption co¬ 
efficient of the K line and was supposed to decrease 
as 1 /p 2 (Milne, Phil . Mag., 47 , p. 209 ; 1924). Further, 
one capture out of ten was assumed to give rise to 
the K line. With the temperature and dilution factor 
for the integrated starlignt beyond the series limit 
given by Struve and Gerasimovifi, I found the intensity 
of the interstellar K line just equal to the intensity 
of the continuous spectrum of the starlight which 
corresponds to the temperature 7000° and the dilu¬ 
tion factor 6*5 x This mechanism of radiation 

seems thus to be of about the same power as the 
resonance radiation. 

As a summary of the above, we may propose the 
forbidden doublet l<r - Iff to be present in emission 
in the spectrum of the night sky. The H and K 
emission lines are, on the other hand, not to be 
expected. As to an eventual emission spectrum of 
Ca ++ atoms, it seems not possible at the present time 
to make any statement. If emission lines due to 
interstellar caloium could be found in the spectrum 
of the night sky, they would give valuable information 
on the density of the calcium substratum and the size 
of the galactic system. Yngve Ohman. 

Observatory, Upsala, 

June 25. 


The Relative Masses of the Proton, Electron, and 
Helium Nucleus. 

Theoretical considerations suggest that the square 
root of mass may be more interesting and important 
than mass itself in the case of the ultimate particles 
of matter. For in the modem theory of matter, 
eleotrio charge is more fundamental than mass, and 
the dimensional formula for electric charge e is 
in the electrostatic system. Thus e is 
proportional to Mi. This appears in more definite 
form if we adopt the classical point of view that the 
mass of the ultimate particles is entirely of electro¬ 
magnetic origin. According to the theory of rela¬ 
tivity, energy and mass are related by the well-known 
equation If-* me*. But if the energy E is entirely 

electromagnetic, E - f ~-(F* + H*)dv t where F and H 

are the eleotrio and magnetic field intensities re¬ 
spectively. Thus m depends on the square of F and 
8, corresponding to the fact that it depends on the 
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square of e. Carrying out thk process yields the 
well-known formula 

m 

oc* 

where m is the mass of a particle of oharge e and 
radius a. The numerical quantity k (usually given 
as f) depends on the particular assumptions made 
concerning the distribution of oharge. This idea of 
the importance of the square root of mass is of interest, 
we believe, in connexion with the following facts 
' concerning the relative masses of the proton, electron, 
and helium nucleus. 

If m and M are the masses of the electron and 

f roton respectively, then p = Mjm is a pure number. 

urthermore, on the basis of quantum theory one 
might expeot a dimensionless quantity of such a 
fundamental character to possess integral properties, 
that is, it would be an integer, half integer, or the 
square of an integer, etc. 

The value of p according to the “International 
Critical Tables ” and the “ Handbuch der Physik ” 
(voL 22, p. 81) is 1847. Birge, however, in a paper on 
the probable values of the general physical constants 
(to be published in the Physical Review Supplement) 
gives two values of (p+ 1), one (p 1 + 1) obtained from 
spectroscopic data, and the other (p t + 1) from the 
value of e/m from the deflection experiments with 
cathode rays. The corresponding values of p are : 

Pj — 1838 ± 1. 
p,-1847±2. 

(The opinion has been expressed that p x and p a may 
be really different quantities.) 

It is interesting to note that 

-y/pj~ 42*98. 

This suggests that possibly 

P = 43*-1849, . . . (1) 

a value which is within the limits of error of p fl . 

At first sight, 43 seems to possess no distinctive 
characteristics to qualify it for such an important 
position in the domain of atomic physics. But 

43~l i + 2 l + 2* + 3*+3 # + 4 a . 

If we multiply the numbers on the right of the 
equality by two, we obtain the well-known sequence, 

2, 8, 8, 18, 18, 32, 

giving the lengths of the successive periods of the 
periodic table of the elements. This numerical 
relationship can be stated in terms of physios in the 
following words. The number 43 is half the atomic 
number of the inert gas of highest atomic number, 
namely, radium emanation. 

It is, of course, impossible at the present time to 
say whether the integral relationship (1) is either 
exact or significant. But if it should turn out not 
to be exact, it might nevertheless be significant. 
The latter point is fllustrated by the fact that the 
integral relationships between the atomic masses as 
determined by Aston and others are only approximate. 

The helium nucleus is usually regarded not as an 
ultimate particle of matter, but as a structure of 
four prptons and two electrons. Sinoe the latter 
conception, lacks experimental demonstration, it is 
not certain that it is correct. Perhaps the hehum 
nucleus should be regarded as an ultimate particle 
just as the proton and eleotron. The facts seem to 
indicate that in some sense of the word the helium 
nucleus is at least * more nearly ultimate 1 than the 
nuclei of the atoms of atomic number greater than 
tivo. In the first place, the alpha particle is the only < 
positive particle emitted in naturally occurring radio- 

#.8U8;yo l, Mj 


activity. Secondly, the experimental data as usually 
interpreted indicate that the alpha particle is the 
chief constituent of the nuolei of atomic number 
greater than two. Furthermore, the packing fractions 
demonstrate that, if helium is composed of four 
protons and two electrons, it is an extremely stable 
combination. Possibly this indicates that in the 
process of combination the protons and elections have 
entirely or almost entirely lost their identity. This 
latter idea represents a fusion of the usual conception 
of the helium nucleus and the conception that it is 
an ultimate partiole. (It is of course not impossible 
or improbable that in all nuclei the component 
particles have lost their identity.) 

Let M H , and M be the masses of the helium nucleus 
and the proton respectively. If the helium Nucleus 
is regarded as an ultimate particle, one might expect 
MnJM to be the square of an integer just as p is. 
As a matter of fact, ■= * 2*. 

This relationship oan be formulated more precisely 
as follows. If ra H and %, are the masses of the 
hydrogen and helium atoms respectively, then 


m He — / 1 

wig \ 2 »h / i + & 


( 2 ) 


where and are the atomic numbers of hydrogen 
and helium respectively, and a is the fine structure 
constant. Part of this relationship was pointed out 
by A. C. Lunn (Phys. Rev., 20, 1 ; 1922) before Aston's 
recent data were available. The value of a computed 
from Aston’s data ( Proc . Roy. Soc., 115, 610 ; 1927) 
by equation (2) is 0*00724 ± 25 x 10* e , in excellent 
agreement with the spectroscopic value 0-00729. 

In the quantum theory of the electron the mass 
enters as an arbitrary constant. Perhaps the facts 
presented here will be of value in constructing a better 
theory of the proton and electron, which will account 
for their masses, or at least their relative masses. 

Enos E. Witmbjr. 

Randal Morgan Laboratory of Physics, 

University of Pennsylvania, 

Philadelphia, U.S.A., 

June 19. 


Chromosome Numbers in the Agropyrons. 

The taxonomy of the Agropyrons is in a very 
unsatisfactory condition, and authorities differ widely 
in their classification of this genus. This undoubtedly 
is owing to the wide range of variability existing 
within the so-called species and also to the large 
number of intergrading types that occur between 
these species. The difficulty of classification extends 
to the seeds ; analysts and seed merchants are unable 
to separate the desirable and undesirable forms with 
reasonable accuracy. 

Since this genua contains a number of native and 
introduced hay grasses which are particularly well 
adapted to conditions in western Canada, it is a 
matter of considerable importance to clear up the 
foregoing difficulties. It was felt that a cytologioal 
study might assist greatly in overcoming some of the 
taxonomic problems and provide a valuable guide to 
plant-breeding work. 

The plants examined were grown in the greenhouse 
during the winter of 1928-29. Artificial lighting for 
a part of the night enabled the work to be carried on 
in the winter months. Slides were prepared both 
from pollen mother cells and from root tips. Pollen 
mother cells proved to bo more suitable, and most of 
the counts were taken from this material. The 
proper stage was quickly ascertained by Boiling’s 
aceto-carmine method. The florets were fixed in 
Camoy's 6-3-1 solution for two minutes and then for 
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twenty-four hours in Zenker’s fluid. They were 
embedded in paraffin and sections 20 m thick were cut* 
Newton’s iodine-gentian-violet staining method (Hus- 
kins, 0 . L*, Jour . Gen., 18, 315-364 ; 1927) was used 
with the above fixing agent* This gave a very 
brilliant stain, which seemed especially suited to 
differentiating overlapping chromosomes. In this 
respect it was preferred to Heidenhain’s iron-alum 
haematoxylin, and it has also the advantage of being 
much quicker than Heidenhain’s method. The fore¬ 
going method was used for the preparations shown in 


a b o 



d f f o 


Fig. l. 

a. A. C/riflWAm, 7 ohromogomes ; b, A. Rwhardtonii . 14 chromosomes; 
c, A. Richardtomi, root-tip, 28 chromosomes in the met*phase ; d, A. 
tmtrum, 14 chromosomes ; c, A. orietatum, 14 duomosomes ; f, A. 
repent, 21 chromosomes ; g, A. pungent, 21 chromosomes. All but e 
* show bivalent chromosomes in the motapliase of the heterotype. 


Fig. 1, a, d, <\ /, and g. The preparation shown in 
Fig. 1 b was made from a temporary mount prepared 
by Boiling’s aceto-carmine method, and this accounts 
for the swollen condition of the chromosomes. The 
root-tip preparation shown in Fig. 1 c was made from 
a slide prepared by using Bouin’s fixing agent and 
Heidenhain’s iron-alum htematoxylin stain. 

On oounting the chromosomes of the various species 
studied, they were found to foil into three groups 
with haploid numbers of 7, 14, and 21. 

The groups are as follows : 


A. GriffithsH 
A . Richardsonii 
A. tenerum . 
A. cristatum . 
A. repens 
A . pungens . 


7 chromosomes. 
34 
14 
14 
21 
21 


The accompanying illustrations are camera lucida 
drawings from slides showing clear counts. A Zeiss 
1-3 mm. apochromatio objective and x 20 ocular 
were used in all cascB. This gave a magnification of 
3200 on the original drawings. 

Only typical members of the species were used in 
determining these counts, and their chromosome 
behaviour was fairly normal in all cases. Lagging of 
one or two chromosome pairs was frequently observed 
in the anaphase of the heterotype in the species 
A. pungens and A . repens , and to a less extent in 
A . tenerum. However, the chromosomes did not 
seem to lag sufficiently to allow any possibility of 
their being excluded from the daughter nuclei. 

Borne of the wild plants examined did not exhibit 
normal chromosome behaviour. A plant which 
appeared to be A . tenerum , with the exception of 
short awns, was found to be peculiar in this regard. 
In the anaphase of the heterotype, three and four 
pairs of chromosomes were found at the equatorial 
plate just beginning to separate. This resulted in 
the daughter cells being multinucleate and containing 
varying numbers of chromosomes. There appeared 
to be eighteen univalent chromosomes at this Btage, 
and the resulting daughter cells contained from five 
to thirteen* The plant of course was sterile. This 
may indicate hybrid origin, and the possibility of 
natural hybridisation occurring in the field. This 
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phase of the subject, however, will be dealt with more 
tully in a later paper. 

The discovery of a chromosome series in the 
Agropyrons is of considerable scientific interest as 
well as of practical value. This is particularly true, 
since like series have been reported in wheat, oats, 
and barley, all having a basic chromosome number 
of 7, and forming groups with 7, 14, and 21 as the 
haploid numbers. In wheat and oats the varieties 
of greatest commercial value belong to the 21- 
chromosome group, while in barley the 7-chromosome 
group contains all of our commercial varieties. The 
Agropyrons are intermediate in this respect. A. tene¬ 
rum and A , cristatum , our two most promising econo¬ 
mic species in western Canada, fall in the 14-ohromo- 
soine group. F. H. Peto. 

Department of Field Croj>8, 

University of Alberta, 

Edmonton, Canada. 


Further Evidence of the Carbon Isotope, Mass 13. 

A few days ago Dr. King and I announced the 
discovery of an isotope of carbon, mass 13, appearing 
in the X4737 Swan band of neutral C 2 . Since then, 

I have found this isotope in two additional sources, 
namely, in Hopfield’s absorption spectrograms of 
carbon monoxide, and in King’s furnace (emission) 
spectrogram of the X3883 CN band. 

Two years ago J. J. Hopfield and I presented to 
the American Physical Society ( Phys . Rev., 29, 922 ; 
1927) an analysis of the emission and absorption 
spectra of carbon monoxide, based on extensive ex¬ 
perimental material obtained by Prof. Hopfield with 
his vacuum spectrograph. The most complete ab¬ 
sorption system is the fourth positive group, in 
which we were able to measure the bands from 
0-0 to 15-0 (XXI544-1199). These bands degrade to 
the red, and it was noted at the time that a faint 
second head appeared to the red of each main head, 
at a systematically increasing distance. We were not 
able, however, to fit these heads into the band system. 

I have now carefully measured these second heads 
and find that they agree quantitatively with O 8 - 0 M 
as an assumed source. The heads oan be measured 
with reasonable certainty in all the bonds from 2-0 
to 15-0, with the exception of two for which emission 
lines interfere. The calculated isotope shift, using 
reliable vibrational constants obtained by Prof. 
Hopfield and myself, varies from 0*072 mm, to 
0*273 mm. (55 cm. -1 to 316 cm. -1 ). The arithmetical 
average obs.-oalc . value is 0-0035 mm., and the alge¬ 
braic average 0*0017 mm., in the sense that the 
observed shift is very slightly less than the calculated. 

If the C 18 - 0“ molecule is also present, its absorp¬ 
tion bands should lie to the red of the C 18 - O 18 band 
heads, by amounts varying from 0*006 mm. to 
0*024 mm. It is thus impossible, with the present 
spectrograms, to separate the two isotopes. In all 
cases the observed C 18 - O ie head is wide enough to 
include a possible C l * - O u head. Thus the evidence 
is conclusive that C 18 - O 18 is present, but is strictly 
neutral as to C 11 - O 18 . 

The second source of information is King’s furnace 
speotrogram of CN X3883 (Astrophys . Jour., 63, 161 ; 
1921). Dr. King kindly loaned me all his CN furnace 
spefctrograms for my work on temperature and band 
spectra {Astrgphye. Jour., 65, 273; 1922), and I still 
have this material. He direoted attention (p. 162, 
loo. oit.) to a very faint series of doublets lying between * 
X3872 and X8878, I measured these roughly, in con¬ 
nexion with my temperature work, but was unable to 
fit them into the band structure* I found, however, 
that two of the six doublet* had been observed by 
Kayser and Bunge in the arojjpeqtrum. I now find 
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that these six doublets are the isotope lines to 
P 6V due to C l * - N M . They have the same doublet 
separation as the main doublets, and lie just to the 
red, in each case. In calculating the vibrational shift 
I have used the constants based on Heurlinger’s 
original analysis, as calculated by Kratzer (Ann. d. 
Phys 71, 72 ; 1923), For the rotational shift I have 
used new constants determined by R. T. Birge and 
W. O. Smith, in an unpublished quantum analysis of 
this band. The calculated shift varies from 0*228 mm. 
to 0*451 mm. (0*877 cm." 1 to 1*739 cm.* 1 ). 

Although the isotope lines are very faint, they can 
under favourable mechanical conditions be measured 
with reasonable accuracy. Excluding P w> whioh lies 
too close to its parent line to measure properly, the 
observed isotope shift averages 0*014 mm. greater 
than the calculated, with an average deviation from 
the mean of only 0*0033 mm. This indicates a small 
error in the vibrational constants, or an electronic 
shift of this magnitude (0*06 cm.* 1 ). The latter ex¬ 
planation seems the more reasonable. The calculated 
isotope lines based on either C 1 * - N 16 or C 1 * - N ia lie 
far outside the limits of error. There are definitely 
no other isotope lines observable in this region of the 
band, so that one may conclude tliat if isotopes of 
nitrogen exist, they are much less abundant, compared 
to N u , than is C 18 compared to C 1 ®. 

Raymond T. Birge. 

University of California, June 29. 


Fossil Records of Mendelian Mutants. 

With the help of Prof. A. E. Boycott and others, 1 
have been engaged for the past ten years in collecting 
data for the study of the distribution of variations 
in natural populations. The species selected for study 
were the two common and very variable British land- 
snails. Helix ( Cepasa ) nemoralis L. and H. (Cepasa) kor- 
tensis, Midi, These snails normally occur in populous 
and well-defined colonies. In habit they are sedentary 
and apparently seldom move far from their birth¬ 
place. Most of the variations taken into considera¬ 
tion are those tliat affect the colour and banding of 
the shell. The classical experiments of Lang, and 
the wider, but as yet mainly unpublished, work of 
Mr. A. W. Stelfox, have shown that several of the 
oolour and band forms are inherited on simple Men- 
delian lines. Both species are recorded fossil from 
the Red Crag of Butley (Pliocene) and subsequent 
strata, and C . nemoralis from the Miocene of France 
(A. E. Ellis, •* British Snails ”, 1926). Mr. J. W. Taylor 
in his monograph of the land and freshwater Molluaoa 
of the British Isles gives numerous records of the 
geological distribution, and says of C. horten&is that 
in a pleistocene deposit (Ightham, Kent) the five- 
banded and unbanded forms were about equally 
numerous. To-day, bandedness is known to be a 
simple reoessive to unbandedness in both species. 
Mr. W. J. Wintle (Proc. Malac . Soc., 16, 171-8; 1925) 
reports that on Caldey Island, C. nemoralis is very 
common os a living snail and as a pleistocene arid 
holocene fossil. He states that among the living 
snails the unbanded form seems rather more common 
than the banded forms but that the reverse is true 
of the pleistocene shells. In neither of these oases, 
however, are any figures quoted. 

In the living colonies studied by me the various 
phenotypes, as might be expected, occur with very 
different frequency ; and the frequencies of any one 
phenotype may show a significant difference in 
samples separated by only a few yards. But on the 
whole Series of colonies, banded types, taken together, 
are more prevalent than the unhanded fonfu Fortu- 
ofctely, the banding of the shell is easily seen in fossil' 
niatetial ; detailed data, therefore, of the frequency 
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of the different types in fossil samples could be 
obtained and would be of considerable interest from 
the point of view of genetics and natural selection 
theory. 1 am very grateful to Mr. A. S. Kennard, 
who has kindly supplied me with the figures for three 
fair-sized samples, each containing both species, from 
deposits near Goodwood. The samples are dated 
“ Early Iron Age ” and “ Neolithic ” ; aiftong the 
O. nemoralis there are four types, and among the 
C. hortensis two types, that are known to be inherited 
in a simple Mendelian manner. In all three samples 
the banded types taken together are numerically 
superior to the unbonded shells and the frequencies 
of the different types are just such as might be found 
to-day. 

I need scarcely say that I should welcome any 
further data, references to already published data, or 
fossil material bearing on this point. C. Diver. 

40 Pembroke Square, 

Kensington, W.8, July 17. 


Mimicry. 

Prof. MacBrlde’s reply to my criticisms of his 
views on mimicry, which appeared in Nature of 
May 11, has just reached me. Before this letter 
reaches England others may have dealt with this, but 
1 would ask indulgence for a few remarks. 

(1) It is to be regretted that opponents of the ex¬ 
planation of mimicry by natural selection so frequently 
rely upon arguments which overlook recorded facts. 
Such an argument was noted in section 9 Of my article, 
and now Prof. MaoBride quotes Bergh as evidence 
that butterflies are not eaten by birds. I would refer 
him to the discussion of this subject in Chapter x. of 
“ A Naturalist on Lake Victoria ”, and to the follow¬ 
ing readily accessible publications : Trans . EnL Soc. 
London , f>art 3, pp. 353-71, 1902; Proc. Ent . Soc., 
London , pp. xxxii-xliii, 1915; Jour . Linn. Soc., Zoology, 
vol, 33, 1919. 

(2) Prof. MaoBride states that the school to whioh 
gives no explanation as to how 
and that ‘‘ the real problem for 
is there * came into existence”. 

That is one problem: another is why only a certain 
proportion of what came into existence survives to be 
included among ‘ what is there ’. It appears to me 
that it is with the latter problem that raimetists are 
primarily concerned, as opposed to the former, which 
is one for geneticists. 

(3) Regarding the influence of food, Prof. MacBride 
suggests that the study of such factors is the only 
means of solving the problems of animal coloration. 

I would ask him to consider again the last paragraph 
of section 3 of my article, and whether he would attri¬ 
bute the wonderful similarity in appearance between 
Planetna and Pseudacrwa to a similar effect of widely 
different food-plants upon larvsB not at all closely re¬ 
lated to each other ? G. D. Hade Carpenter. 

Entebbe, Uganda. 


Statistics in Biological Research. 

Away on holiday, I see in my copy of Nature of 
July 20, p. 93, a letter on this subject from the dis¬ 
tinguished statistician who uses the nom de plume of 
‘ Student I regret that from some inadvertency he 
should have dated his letter from the Gallon Labora¬ 
tory, University College, London, an address to which, 
however muoh we may regret it, he has no claim. I 
feel sure that he will recognise, on fuller consideration, 
that the task of a director of a laboratory would 
become impossible if anyone could use its address 
without first obtaining the permission of the director. 

Karl Pearson. 


I apparently belong \ 
variations originate, 
science is how * what 
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The Bicentenary of Thomas Newcomen. 


A MONG the vast number of ingenious inventors 
l whose work is the heritage of to-day, a 
prominent plaoe must be accorded to Thomas 
Newcomen, who invented the atmospheric steam 
engine. Newcomen died in London on Aug. 5,1729, 
two hundred years ago. Steam power, which is 
now of universal application, drives ohr factories, 
propels our ships, transports our trains, and waters, 
drains and lights our cities, raises our minerals, 
ventilates our mines, irrigates our fields, and 
ministers to our needs in a thousand wavs. If 
for certain purposes oil and gas have displaced 
steam, it should be remembered that the first 
airship, the first aeroplane, and the first self- 
propelled carriages were driven by steam, and the 
internal combustion engine itself owes much to 
the steam engine. 

Newcomen^ first engine, that near Dudley 
Castle, was erected in 1712. Fifty years later, 
similar engines were to be found all over Europe, 
and a hundred years after that the total horse¬ 
power of the steam engines of the world amounted 
to some twenty millions, while to-day this total 
runs into hundreds of millions. Whether we con¬ 
template the crude constructions of Newcomen, 
the stately beam engines of a later day, the 
whirling high-speed engines which drove some of 
our first dynamos, or the magnificent machinery 
found in our ships and power houses to-day, we 
oaanot but admire the skill, ingenuity, and re¬ 
source which Jias given man so adaptable and so 
powerful a means of multiplying his efforts. The 
steam engine, indeed, has changed the character of 
our civilisation, and among all the hundreds of 
men who have applied their minds to the problem 
of steam power,none deserves recognition more than 
Thomas Newcomen. 

11 The engineer ”, it has been said, “ pre-empts 
and conveys to society the benefits of the experi¬ 
ments and discoveries of the scientist. This con¬ 
tribution is vital; for he finds practical and 
economic obstacles that tax his ingenuity to the 
utmost; and the joy of solution, coupled with the 
satisfaction of achievement, is his reward. For 
sucoess he needs all the knowledge the pure scientist 
has acquired and all the experience the man of 
practical arts has accumulated.” This inter¬ 
dependence of abstract science and engineering 
progress is nowhere more clearly manifest than in 
the history of the steam engine. The engine of 
Newcomen was the outcome of the application of 
the physical discoveries of the seventeenth century ; 
the greatest improvement in the engine during the 
eighteenth century was due to the discovery of the 
theory of latent heat by Black and Watt, while 
the appearance of Rankine's treatise on the steam 
engine in 1859, in which for the first time ft sketch 
of the new science of thermodynamics was in¬ 
corporated, marks another epoch in its progress. 

The discussions of the present time on the pro¬ 
perties of steam and the refined investigations on 
its pressure and temperature which are being 
made in a score of laboratories, have their seeds 
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in the studies of the natural philosophers of Italy 
three hundred years ago, from which came the 
first thermometers and pressure gauges.' Speaking 
of the applications of the forces of Nature to the 
promotion of human welfare, Simon Newcomb 
wrote : “ The superficial observer who sees the 
oak but forgets the acorn, may tell us that the 
special qualities which have brought out such great 
results are expert scientific knowledge and rare 
ingenuity, directed to the application of the powers 
of steam and electricity. From this point of view 
the great inventors and the great captains of 
industry were the first agents in bringing about 
-the modem era. But the more careful inquirer 
will see that the work of these men was possible 
only through a knowledge of the lawB of Nature 
which had been gained by men whose work took 
precedence of theirs in logical order, and that 
success in invention has been measured by the 
completeness of such knowledge. While giving 
all due honour to the great inventors, let us re¬ 
member that the first, place is that of the great 
investigators, whose forceful intellects opened the 
way to secrets previously hidden from men.” In 
doing honour to Newcomen, we therefore pay 
homage not only to a great inventor, but also to 
those students of science through whose work the 
steam engine became possible. 

Of the Newcomen steam engine we know a great 
deal; of Newcomen’s life very little. Bom at 
Dartmouth and baptized in St. Saviour’s Church 
on Feb. 28, 1663, he was the son of an Elias 
Newcomen and great-grandson of another Elias, 
who graduated at Cambridge in 1568-69, and for 
many years was rector of the pleasant parish of 
Stoke Fleming, near Dartmouth. Newcomen him¬ 
self learned the trade of an ironmonger at Exeter, 
and afterwards had a business of his own in his 
native town. But no particulars from which we 
can form an estimate of his character have come 
down to us. His fellow-countryman, Thomas 
Savery, was his senior by about ten or a dozen 
years, and it was these two Devonshire worthies 
who first attempted to use fire and steam for 
pumping water for mines. 

Savery’s patent was obtained in 1698, and this 
included the plan of obtaining a vacuum by the 
condensation of steam. But prior to Savery’s 
patent had come the 'invention of the barometer, 
the measurement of the pressure of the air, the 
invention of the air-pump, and the work of Torricelli, 
Pascal, and von Guericke had been succeeded by 
that of Boyle, Mariotte, and Hooke. Then, too, 
Huygens had made a piston descend by the weight 
of the atmosphere after he had obtained a vacuum 
beneath it by the explosion of gunpowder, and 
Denis Papin had afterwards suggested the use of 
steam instead of gunpowder. 

This was the pregnant suggestion which was 
employed in very different ways by Savery and 
Newcomen—by the former unsuccessfully * by 
Newcomen with far-reaching effects. Newcomen^ 
engine was like a gigantic balance. At one mid 
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of a great beam hung the pump rods ; at the other 
hung a piston working in a cylinder, the cylinder 
being closed at the bottom and open at the top. 
The action of the engine wan simple in the extreme. 
The cylinder having been filled with steam from 
a boiler beneath it, a spray of water was admitted 
to condense the steam and to form a partial 
vacuum. When this had been accomplished, the 
atmospheric pressure caused the piston to descend, 
thus raising the pump rods. 

After the erection of the Dudley Castle engine 
in 1712, others were set up in Cornwall, Flintshire, 
the Newcastle-upon-Tyne area, London, Konigs- 
berg, Cassel, Pans, and in Sweden. No patent was 
ever taken out by Newcomen, but Savery’s patent 
was considered to cover Newcomen's plan. The 
method of working naturally resulted in a great 
expenditure of fuel—about 25 lb. per horse-power 


per hour—but engines of the type were made until 
the beginning of the nineteenth century, and one 
or two were at work within the last twenty years. 

The first great improvement in the engine came 
with Watt’s experiment with the Newcomen engine 
model, still preserved at the University of Glasgow, 
which led to the invention of the separate condenser 
in conjunction with an air pump, a system which, as 
is well known, is still used in all condensing engines. 

For a very long time Newcomen’s merits were 
but little recognised. The Dartmouth antiquary, 
Thomas Lidstone, in 1857, and again in 1873, 
advocated the erection of a memorial to him at 
Dartmouth, and the project was at last earned out 
in 1921, the memorial consisting of a block of 
Dartmoor granite on which is a bronze plate with 
a line drawing of Newcomen’s engine and an 
inscription. 


Some Problems of Cosmic&i Physics, Solved and Unsolved. 1 

By Lord Rayleigh, F.R.S. 


The Nebular and Auroral Spectra. 

AFTER the first period of success in identifying 
-CA- the origin of the spectral lines of the sun ana 
stars with terrestrial materials, certain outstanding 
cases remained which were obviously important, 
but in which the identification could not readily be 
made. The first of these cases to yield was that of 
helium, which was unravelled while some of the 
pioneers in astronomical speotroscopy were still 
active. 

Kindred to the hypothesis of helium, so triumph¬ 
antly vindicated by terrestrial experience, were the 
hypotheses of nebuuum,geocoronium and ooronium. 
The problems epitomised by the two former words 
have now been solved, though the solution has 
taken quite a different turn from what was expected 
by the older generation of astrophysicists. 

In the nebula are spectrum lines which have 
never been observed terrestrially. These are not 
faint members of otherwise complex spectra, such, 
for example, as we have in nearly all remaining 
unidentified lines of the solar spectrum, but they 
stand out, bold and challenging, on a dark back¬ 
ground, presenting a puzzle that was the more 
intriguing from its apparent simplicity. According 
to spectroscopic experience, now made precise and 
rational, simple spectra are due to light elements. 
This, taken with the fact that lines Known to be 
due to hydrogen and helium accompanied the 
nebular lines, strongly suggested that they too 
were due to light elements of the class which ter¬ 
restrially are known as permanent gases. But 
the fact remained that no one had succeeded in 
observing them in the laboratory, and as time went 
on the originally convenient resource of relegating 
them to an unknown element had become lees con¬ 
venient. For the scheme of the elements became 
definite, ahd there was no room in it for new light 
elements. 
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More systematic knowledge of spectra in general, 
and of the spectra of the light elements in particular, 
was wanted before the question could be resolved. 
The clue was afforded by the circumstance that 
important nebular lines occur in pairs, obviously 
associated by their closeness and their constant 
relative intensity in different nebulae and in different 
parts of the same nebula. 

It is found, then, that the frequency difference of 
the green pair of lines originally discovered by 
Huggins, and known as N x and N 2 , is 193 waves per 
centimetre. I. S. Bowen, to whom we owe the 
final elucidation of this enigma, sought for an equal 
interval in the spectrum of doubly ionised oxygen 
which he was analysing, and found it in the interval 
between the low-lying levels designated as P % and 
P v The lines were attributed to interoombination 
between one singlet upper level and two lower 
levels belonging to a triplet, the third being ex¬ 
cluded by the rule of inner quantum numbers. To 
fix the differences of the terms concerned, it was 
necessary to oonnect the singlet and triplet levels 
by an intercombination line observed in the labora¬ 
tory spectrum of doubly ionised oxygen. This 
was done by A. Fowler, who, combining Bowen’s 
laboratory data with his own, was able to get a 
fairly satisfactory check on the observed position of 
the nebular pair. Practically no doubt remains, in 
view of the fact that other less well-known nebular 
lines can be similarly explained as due to singly 
ionised nitrogen and singly ionised oxygen. 

The identification of these lines was made by 
ignoring so far as convenient the rules of the quan¬ 
tum theory. These rules forbid certain lines which 
might occur according to the combination principle. 
When a state of excitation of the atom is such that 
it cannot directly pass to a lower state without 
breaking one of these rules, that state is called 
metastable ; and this is the case which we have in 
the nebular lines. 

The next cosmical problem I wish to refer to is 
the long outstanding one of the green line of the 
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aurora! which was first seen by A. J. Angstrom at 
TJpsala in 1868. In this case the enigmatic line 
is even more isolated than in the case of the nebul®, 
sinoe, except in the case of unusually bright auroras, 
one can see nothing else in the spectrum at all. An 
apparently exhaustive study of the spectra to be 
obtained from terrestrial gases by the combined 
efforts of very many experimenters gave no clue 
to its origin. 

The clue was eventually found by McLennan, 
who was able to produce the line by heavy electric 
discharges in a mixture of oxygen and helium, or, 
better, oxygen and argon. Oxygen is essential, 
and there is now no doubt that the aurora line is 
an oxygen line. There is, however, yet more to 
be done, for we do not know how to get the green 
line alone or with only the negative nitrogen bands 
as we see it in the sky. In the artificial spectrum 
the ordinary oxygen lines and the lines of the inert 
gas, helium or argon as the case may be, are 
conspicuous. 

The wave-length of the auroral line could not 
be foreseen or calculated from our present know¬ 
ledge of the arc spectrum of oxygen. In this case 
we have only a single line to deal with, and are 
thus without the invaluable clue afforded in the 
case of the nebulas by the frequency separations of 
a doublet or triplet. There is, however, no diffi¬ 
culty in finding a conjectural place for it in the 
scheme of the oxygen arc spectrum as given by 
Hund’s theory. 

McLennan, arguing from the fact that nitrogen 
bands do not appear in the spectrum of the night 
sky, which, however, shows the green lino, takes 
the excitation potential as less than 11*5 volts. 
This condition excludes very many possibilities. 
Indeed, if we are to be bound by the selection rules, 
it excludes all the possibilities. So with the ex¬ 
ample of the nebulae before him, McLennan waives 
these rules, and assigns the green line to a transition 
from one or other of the low-lying metastable states 
which the theory indicates. 

The lowest state of all should be a triplet, and 
owing to the absence of companions to the green 
line this may very probably be excluded. If so, 
only one alternative remains, and the successful 
determination of the Zeeman effect carried out in 
McLennan’s laboratory is in harmony with the 
choice so arrived at. An independent investigation 
by L. H. Sommer, published immediately after¬ 
wards, covered exactly the same ground, and led 
him to the same choice. For the auroral line we 
have the experimental production from oxygen, 
but not the numerical spectroscopic relation. For 
the nebular lines our position is exactly the reverse. 

There are other features of the auroral spectrum 
which ore still obscure. I will limit myself to dis¬ 
cussion of one of them—the red line of the aurora. 
Red aurora? are comparatively rare, and when they 
do occur the distribution of colour presents very 
curious features. In some cases the ends of the 
streamers are tipped with red, while the greater 
part of the length is green. The only reddish aurora 
which I have been privileged to observe at my home 
in the south of England (May 14, 1921) was of a 
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different character, the colour ranging rapidly 
through various shades of purple. The light was 
distributed in irregular patches high up near the 
zenith, though predominantly in the north. At 
the same time its position was highly unstable, and 
the general impression produced was reminisoent 
of high potential discharges in highly exhausted 
vacuum tubes. Vegard has described cases where 
the whole sky suddenly turned crimson. He has 
obtained good small-scale spectrograms of the red 
line, which give the position as AG322. A deter¬ 
mination by V. M. Slipner of the Lowell Observatory 
gave A6320. 

So far as can be judged from the evidence avail¬ 
able, no pair of the low-lying levels of the oxygen 
arc scheme which McLennan has discussed in con¬ 
nexion with the aurora are suitably placed to yield 
this red line Iby combination. We naturally turn 
to the consideration of nitrogen spectra, which, as 
is well known, are represented in the blue and violet 
regions of the auroral spectrum. 

I described in 1922 a spectrum in which one of 
the first positive bands of nitrogen, A6323, was very 
much intensified relative to the neighbouring red 
bands, which ordinarily are of comparable bright¬ 
ness. This spectrum was produced by adding a 
large exoess of helium to the nitrogen afterglow, 
ana the source had a visual red colour dominated 
by this band. In describing this work it was 
suggested as a possibility that this was the origin 
of the red auroral line, and somewhat similar ideas 
have been revived by McLennan in his recent 
Bakerian lecture. But there are difficulties to be 
met. One of the most urgent problems in auroral 
work is an adequate wave-length determination of 
this red line from a large-scale spectrogram. 

Excitation of Spectra. 

We have discussed cosmical spectra so far chiefly 
from the point of view of the spectrosoopist. It 
will now be of interest to consider the probable 
mode of excitation of some of them. 

Let us consider first the polar aurora ; this, as is 
well known, is closely bound up with exceptional 
conditions of magnetic disturbance, and these 
in turn are conditioned by solar influence. As 
regards the nature of this influence, the theory of 
Birkeland, elaborated by Stdrmer, still holds the 
field. The sun is regarded by them as emitting 
localised streams of electrically charged particles 
from limited areas of its surface. 

This theory in its original simplicity has required 
a good deal of patching, and it is difficult to feel 
much satisfaction with the special ad hoc hypotheses 
which have had to be introduced into it. A stream 
of particles with a oharge of one sign only is open 
to the criticism that the stream will dissipate itself 
by electrostatic repulsion, and loses the hard out¬ 
line which is one of the most essential features* 
Lindemann has proposed to get over the difficulty 
by making the stream neutral on the whole, still 
consisting, however, of charged particles of both 
signs. Here, however, we lose too much of the mag¬ 
netic flexibility of the stream. - Chapman proposes 
(Continual on p. 199.) 
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The International Relationship of Minerals. 

By Sir Thomas Holland, K.C.S.I., K.C.I.E., F.R.S., 
President of the British Association. 

Presidential Address delivered at Johannesburg on July 31 . 


A FEW years ago, members of the British 
Association looked forward annually to a 
generalised statement of the results of their presi¬ 
dent’s own research work in science. The rapid 
specialisation of science, with its consequent 
terminology, has, however, made it increasingly 
more difficult in recent years for any worker to 
express himself to his fellow-members. 

Last year at Glasgow most of us expected that 
the hidden secrets of orystals would be revealed 
by one whose capacity for popular exposition 
accompanies a recognised power for extending the 
boundaries of science. Instead, Sir William Bragg 
released his store of accumulated thought on the 
relationship of science to craftsmanship in a way 
which gave each specialised worker an opportunity 
to adjust his sense of relativity and proportion. 

If I attempted now to summarise my scattered 
ideas on the outstanding problems of micro¬ 
petrology, I might possibly find half-a-dozen 
members charitably disposed to listen, and of them 
perhaps one might partly agree with my theoretical 
speculations. We have indeed to admit that the 
science of petrology, which vitalised geological 
thought at the end of the last century, has since 
passed into the ohrysalid stage, but, wo hope, only 
to emerge as a more perfect imago in the near 
future. 

Coincident with the excessive degree of special¬ 
isation which has developed with embarrassing 
rapidity within the present oentury, the problems 
of the Great War drew scientific workers from their 
laboratories and foroed them to face problems of 
applied scienoe of wider human interest; and the 
atmosphere of this great mining field—the Wit- 
watersrand—stirs ideas of this wider sort—ideas 
concerning a field of human activity which, in 
recent yews, has affected the course of civilised 
evolution more profoundly than seems to be recog¬ 
nised even by students of mineral economics. 
Tkis must be my excuse for inviting you to con- 
sider the speoial ways in which the trend of mineral 


exploitation since the War has placed a new mean¬ 
ing on our international relationships. 

With knowledge of the shortcomings which were 
felt during the War, in variety as well as quantity 
of metals, it was natural immediately after to review 
our resources, with the object in view of obtaining 
security for the future. But events have since 
developed rapidly, both in international relation- 
sliips and in mineral technology. The evolution 
of metallurgy during the present century, and the 
developments in mining on which metallurgy 
depend, have placed new and rigid limitations on 
a nation’s ability to undertake and maintain a war ; 
consequently, the control of the mineral industries 
may be made an insurance for peace. Let us first 
consider briefly how these circumstances have 
arisen, how each country has passed from the stage 
of being self-contained in variety of essential pro¬ 
ducts to the most recent of all developments, the 
change to large-scale production that has tended 
to the concentration of the mineral and metal in¬ 
dustries in certain specially favoured regions which 
will hold the position of dominance for several 
generations to come. 

Beginnings of Civilisation. 

The names of Isis, Cybele, Demeter, and Ceres 
seem to suggest that the ancient theologians in 
different lands formed the same conception of those 
peculiar conditions in prehistoric times which 
made it likely that a woman—tied for long periods 
to the home-cave—rather than a man, was the one 
who first discovered the possibility of raising grain- 
crops by sowing seed. Whoever it was who first 
made this discovery was the one who diverted the 
evolution of man along an entirely new branch, 
and so laid the foundation on which our civilisation 
was afterwards built—rthe beginning of what 
Rousseau called “ Le premier et plus respectable 
de tous les arts ”, 

Compared with this economic application of 
observational science, the later inventions, which 
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seem so important to ns—explosives, printing, the 
steam engine—were but minor incidents in the 
evolution of civilised activities. Previous un¬ 
certainty regarding the supply of the products of 
the chase, and the dangers which were necessarily 
attached to the collection of berries and edible 
roots in the jungle, became less important to the 
family-man when it was found possible to raise 
food-supplies nearer- home. This discovery was 
thus not one of merely material advantage ; for it 
necessarily led to the idea of storage, and so opened 
up a new mental outlook for primitive man. 

Then this new possession of field-crops—the 
acquisition of cultivated real-estate—created fresh 
cares and new anxieties, which contained the germ 
of future political problems. In addition to the 
previous dangers from nomadic hunters and pre¬ 
datory carnivora, new troubles arose from other 
enemies — herbivorous animals, birds, insects, 
droughts and floods. 

The formation of village-groups for protection, 
and the development later of tribal communities, 
resulted necessarily in the radial extension of field 
‘ claims ’—what our modern politicians, with care¬ 
less disregard for geometrical terminology, now 
call * spheres of influence *—always dominated by 
the extending necessities of agriculture, the growing 
of crops for food, and then, with the scarcity of 
skins, for textile materials. 

The mineralogist and the metallurgist were per¬ 
haps before the farmer among those earliest research 
workers in applied science; but they were small 
folk, mere specialists in science. They have ob¬ 
tained a place of undue prominence in the minds 
of our modem students because of the adoption 
of their products for purposes of terminology in 
our conventional time-scale for those ages that 
preceded history. But this is due merely to the 
durability of implements as index ‘ fossils and is 
in no sense a certain indication of their political 
and industrial importance. 

Then afterwards, long afterwards—indeed, up 
to historically recent times—national boundaries 
became extended or were fought for, but still mainly 
because agricultural products in some form were 
a necessity for the maintenance of communal life. 
When British traders first went to India, for 
example, they extended their influence along 
the navigable rivers for the trade in vegetable 
products which were raised on the alluvial lands 
around ; and so British India, as we call it to-day 
to distinguish the administered areas from the 
residual native States, is now mainly agricultural. 
Even when the permanent settlement of Bengal 
was made in 1793, no one thought of reserving for 


the State the underlying coal which has since 
become so surprisingly important. It was the 
field, and the field only, that was considered to be 
of commercial and political importance. 

Agricultural products, therefore, until recently 
dominated the political ambitions of national units. 
Whether, and to what extent, the possession and 
use of mineral resources may now modify that 
dominant spirit is the principal question to which 
I wish to invite attention. 

In the evolution of man, as in the evolution of 
the animals that occupied the world before him, 
there are no sharply defined, world-wide period 
limits : the pre-agricultural Bushman still survives 
and lives the life of pre-agricultural man. in the 
Union of South Africa. The recognition of agri¬ 
culture as a leading inspiration for acquiring and 
holding territory has been modified occasionally 
by ‘ gold rushes * into lands previously unoccupied, 
but they have generally had a temporary, often a 
relatively small, importance. The ‘ gold fever ’ 
may bo what our lighter species of newspaper calls 
* dramatic but a fever is a short item in the life 
of a healthy man ; heat-waves do not make climates. 
Possibly our school children are still told that 
Australia is noted for its goldfields, but the whole 
of the gold produced there since its discovery in 
1851 is less in value than that of three years’ output 
of Australian agriculture. 

Even in South Africa, which produces half the 
world's supply of gold, the value of the metal is 
still less than that of the pastoral and agricultural 
products. It is true that gold and diamonds 
introduced temporary diversions in the political 
expansion of South Africa, but the dominant 
interests of the Union are still determined by the 
boer-plaaa and the weivdd. The adventures of the 
Spanish conquistadores in the sixteenth century and 
of their enemies, the sea-roving Norse buccaneers, 
were inspired by stories of gold in El Dorado. Yet 
the whole of the South American output of gold, 
even under its modem development, is almost 
negligible beside the pastoral and agricultural 
products—wheat, maize, wool, tobacco, coffee, 
cocoa, sugar, meat, and hides. The total produc¬ 
tion of gold for the whole continent last year was 
worth no more than a hundredth part of the surplus 
of agricultural products which the Argentine alone 
could spare for export. Truly there is a substantial 
difference between the bait and the fish, between 
the sprat and the mackerel. 

The discovery and colonisation of a continent 
are not the only ways in which the lure of gold has 
often brought results more valuable than the metal 
itself. The efforts of philosophers, from the time 
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of the Alexandrian Greeks in trying to transmute 
the base metals into gold resulted in accumulating 
the raw materials with which Paracelsus laid the 
foundations of a new chemistry. 

Mineral Resources and the Industrial 
Revolution. 

Metals, we know, have been used since early times 
for simple implements and weapons, but it was not 
until the industrial revolution in Great Britain that 
the mechanisation of industries led to any con¬ 
siderable development of our mineral resources, 
first slowly and with a limited range of products, 
then on a large scale and with an extended variety. 

However, to distinguish clearly cause from effect 
is not always simple. We were told at school of 
the remarkable series of inventors who laid the 
foundation of the textile industries in the north of 
England, and of the timely invention of the steam 
engine ; its application to mine pumping ; the 
successive construction of the steamer and the 
locomotive ; the production of gas from coal. But 
the close association of ore, fuel, and flux made it 
possible not only to improve machinery, but also 
to increase facilities for the transport of raw 
materials and their products. When Josiah Wedg¬ 
wood obtained his inspiration from the remains of 
Greek art, then being unearthed from the ancient 
graves of Campania, he first turned to account the 
raw materials of his native county of Staffordshire, 
and then promoted canal and road construction 
to introduce the china clay from Cornwall. 

It is obvious that the growth, if not with equal 
certainty the origin, of the industrial revolution 
was due to the close association of suitable minerals 
in England. It was because non-phosphoric ores 
were still available that, at a later stage, Bessemer 
was able to give that new impetus which increased 
the lead of the English steel-maker ; and so, when 
Thomas and Gilohrist came still later, with their 
invention of a basic prpoess applicable to pig-iron 
made from phosphoric ores, their invention fell on 
barren soil in Britain. The new process, however, 
found applications elsewhere, and, instead of adding 
to the stability of the English steel industry, it 
gave the United States the very tonic they re¬ 
quired, whilst the industrialists of Germany— 
where political stability had by then been estab¬ 
lished—found the opportunity of developing the 
enormous phosphoric ore deposits of Alsace- 
Lorraine, which had been borrowed from France 
eight years before. So it was through the genius 
of Sidney Gilohrist Thomas and bis cousin Percy 
Carlyle Gilchrist that Germany was enabled in 
1914 to try the fortune of war. 


| For the first half-century after the industrial 
revolution, Great Britain was able to raise its own 
relatively small requirements of iron as well as of 
the other metals that consequently came into wider 
use—copper, zinc, lead, and tin. The rapid ex¬ 
pansion in steel production which followed Bes¬ 
semer’s announcement of his invention at the 
Cheltenham meeting of the British Association in 
1866 brought with it the necessity of going farther 
afield for the accessory ores and for further supplies 
of non-phosphoric iron ores. 

The next important step in metallurgicaf advance 
came in 1888, when Sir Robert Hadfield produced 
his special manganese-steel; for this led to the 
production of other ferro-alloys, and so extended our 
requirements, in commercial quantities, of metals 
which were previously of interest mainly in the 
laboratory—vanadium, tungsten, molybdenum, 
aluminium, chromium, cobalt, and nickel. The 
adoption of alloys, especially the ferro-alloys, at 
the end of the last century opened up a new period 
in the newly established mineral era of the world’s 
history ; for, beside the increase in the quantity 
of the commoner base metals which were wanted 
for the growing industries of Great Britain, it was 
necessary now to look farther afield for supplies 
of those metals that had hitherto been regarded 
as rare in quantity and nominal in value. 

The country in which the industrial revolution 
originated and gathered momentum, because of the 
close association of a few base metals, could no 
longer live on its own raw materials, and never 
again will do so. Even in peace time Great Britain 
alone consumes twice as much copper and just as 
much lead as the whole Empire produces. Mean¬ 
while, developments had occurred elsewhere, not¬ 
ably in Germany and in the United States, where the 
Thomas-Gilchrist process also had stimulated ex¬ 
pansion. Thus, by the beginning of the twentieth 
century, the industrial activities of the world had 
entered a new phase, which was characterised, if 
not yet dominated, by the necessity for minerals 
to maintain the expanding arts of peace. 

From this time on, no nation could be self-con¬ 
tained ; a new era of international dependence was 
inaugurated, but the extent and the significance 
of the change were not consciously realised by our 
public leaders until 1914, when it was found that 
the developments of peace had fundamentally 
changed the requirements for war. Indeed, not 
even the German General Staff, with all its method¬ 
ical thoroughness, had formed what the tacticians 
call a true “ appreciation of the situation Two 
illustrations of short-sightedness on both sides are 
sufficient for the present argument. Up to the 
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outbreak of war, although the wolfram deposits 
of South Burma were worked almost entirely by 
British companies, the whole of the mineral went 
to Germany for the manufacture of the metal, 
tungsten, which was an essential constituent of 
high-speed tool steel. Sheffield still occupied a 
leading place in the production of ‘ this variety 
of steel, but was dependent on Germany for the 
metal, which the Germans obtained mainly from 
British ore. 

Under the compulsion of necessity, and with¬ 
out consideration of commercial cost, we succeeded 
before the middle of 1915 in making tungsten, 
whilst Germany, failing to obtain an early and 
favourable decision in war, used up her stocks of 
imported ore and turned to the Norwegian molyb¬ 
denum for a substitute, until this move again was 
partly countered by our purchase of the Norwegian 
output. Germany then found that she wanted 
ten times more nickel than Central Europe could 
produce ; so she imported her supplies from the 
Scandinavian countries, and they, being neutral, 
obtained nickel from another neutral country, 
where the Canadian ores—the world’s main source 
—had hitherto chiefly been smelted and refined. 
We thus realised, not only our dependence on other 
lands for the essential raw minerals, but also we 
had the mortification of finding that, through our 
own previous shortcomings in the metallurgical 
industries, we were compelled to face lethal 
munitions made of metal obtained from our own 
ores. 

The political boundaries of the nations, originally 
delimited on considerations dominantly agricul¬ 
tural in origin, have now no natural relation to 
the distribution of their minerals, which are never¬ 
theless essential for the maintenance of industries 
in peace time as well as for the requirements of 
defence. This circumstance, as I hope to show 
in the sequel, gives a special meaning to measures 
recently designed on supplementary lines in Europe 
and America for the maintenance of international 
peace, measures which, as I also hope to show, can 
succeed only if the facts of mineral distribution 
become recognised as a controlling feature in future 
international dealings. 

Localisation os* Mineral Exploitation. 

If minerals are essential for the maintenance of 
our new civilisation, they are, according to the 
testimony of archaeology and history, worth fighting 
for ; and if, according to the bad habits which we 
have inherited from our Tertiary ancestors, they 
are worth fighting for, their effective control under 
our reformed ideas of civilisation should be made 


an insurance for peace. In so attempting to 
correlate the foots of mineral distribution with 
questions of public policy, there is no danger of 
introducing matters controversial; everyone must 
agree on two things, namely, our desire and even 
hope for international peace, and consequently the 
necessity of surveying the mineral situation as 
developments in technological science change the 
configuration of the economic world. 

Since the industrial revolution in Great Britain, 
the increase of mechanisation and consequent con¬ 
sumption of metals has been accelerated with each 
decade. It is not necessary to quote the statistical 
returns available for estimating the rate of this 
acceleration, for it can be expressed in a single 
sentence which justifies the serious consideration 
of every political economist: during the first 
quarter of this present century alone, the world has 
exploited and consumed more of its mineral re¬ 
sources than in all its previous history, baok to the 
time when eolithio man first shaped a flint to 
increase his efficiency as a hunter. 

To save you from the narcotic effect of statistical 
statements, I will limit myself to one illustration 
of this generalised statement; for this special 
example not only illustrates the rate of general 
acceleration in exploitation, but also introduces 
an important subsidiary question, namely, the way 
in which activity is becoming pronounced, if not 
substantially limited, to a group of special areas. 
In the year 1870 the United States produced 
69,000 tons of steel; in 1880, 1£ million tons ; in 
1890, 4£ millions ; in 1900, 10 millions; and in 
1928, 45 millions. 

Figures like these raise questions regarding the 
future which would take us beyond our present 
thesis. For the present we can assume with fair 
confidence that, taking the world as a whole, the 
depletion of natural stores is not yet alarming, 
although the rate of acceleration, by reason of 
its local variation, forces into prominence some 
international problems which will influence, and 
if effectively tackled will facilitate, the efforts to 
stabilise conditions of international relations. 

I have elsewhere 1 made estimates of the quan¬ 
tities of metals stored in that part of the outer film 
of the earth’s crust which may be regarded as 
reasonably accessible to the miner. The actual 
figures in billions of tons convey no precise mental 
impression to us, and need not be quoted here, but 
certain of the outstanding conclusions have a 
bearing on our present line of argument. 

The first feature of surprising interest to the man 
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in the street is perhaps the relative abundance of 
thbse metals with which he is familiar in the arts— 
copper, lead, tin, zinc, and nickel. Nickel, in spite 
of its price and limited use, is twice as abundant 
as copper, five times as abundant as zinc, ten times 
as abundant as lead, and from fifty to one hundred 
times as abundant as tin. There are, indeed, 
among the so-called rare metals some which are 
distinctly more abundant than lead, although this 
is the oheapest of the lot in price, and is consumed 
at the rate of more than a million tons a year. 

So one gets at once an indication of two im¬ 
portant features. First, the miner works only 
those deposits in which the metal is concentrated 
sufficiently to make their exploitation a profitable 
business ; and secondly, the metalliferous ores vary 
greatly in the completeness with which they have 
been concentrated in special places to form work¬ 
able ore-deposits. Nickel-ore, for example, oocurs 
under conditions which conspicuously hinder its 
freedom of local concentration ; and consequently 
the wide distribution of the metal and its relative 
abundance bring little comfort to those who are 
anxious about their supplies of a metal which 
jumps suddenly into importance with every rumour 
of war. We are safe in predicting that we shall 
never recover for use in the arts any fraction of our 
total supplies of nickel as large as we shall of most 
of the others which have been mentioned. Indeed, 
nickel stands apart from the others ; for, whilst 
it is important in peace time and is dangerously 
important during war, under the present state of 
mining and metallurgical practice the deposits in 
the world worth working for nickel can be num¬ 
bered on the fingers of one hand, and nine-tenths of 
our supplies come from a single district in Canada. 

Before discussing more precisely the significance 
of this and similar facts on the question of inter¬ 
national relationships, let us consider for a moment 
the nature of our exploitation methods. Our 
reference to nickel shows that the metalliferous 
ores vary in their degrees of concentration, and, 
therefore, in their suitability for working; but, 
as the result of estimates made for a few common 
metals, we shall not be far from the average in 
assuming that we shall never recover more than 
about one-millionth of the total that lies within 
workable distance from the surface of our accessible 
dry land* Another conclusion, based on a similar 
group of calculations, shows that our greatest total 
tonnages are not contained in the rich deposits, 
but in those of low grade. 

It follows, therefore, that every advanoe m 
metallurgical science and in mining technology that 
makes it possible to work our low-grade ores adds 


appreciably to the actuarial value of civilisation; 
for our mineral resources can be worked once, and 
once only, in the history of the world; and when our 
supplies of metalliferous ores approach exhaustion, 
civilisation such as we have now developed during the 
last century must come to an end. When a miner 
raises a supply of ore in concentrated form for the 
metallurgist, he damages, and so places beyond 
reach for ever, far larger quantities of residual ore 
than he makes available for use. When a metal¬ 
lurgist takes over the product of the mmer and 
separates the refined metal for use in the arte, he 
also incurs serious losses, although not to the same 
extent. There are thus before both the miner and 
the metallurgist opportunities for extending the 
actuarial value of civilisation; and because the 
cost of labour is the principal constituent in the 
total bill, and has recently swamped contem¬ 
poraneous advances in technology, the gradual 
elimination of manual labour by mechanisation is 
obviously the most profitable line of research. 

Mechanisation carries with it in general a tendency 
to limit operations to the larger deposits, with the 
concurrent neglect of those propositions which are 
widely scattered over the earth, and, though in¬ 
dividually small, represent in the aggregate a serious 
section of our limited resources. So our operations 
in mining, with the family of industries dependent 
on minerals, tend more and more to be restricted to 
a few special regions, where work can be done on a 
large scale. 

The Mineral Age and International 
Relationships. 

With this thumb-nail sketch of the way in which 
the new mineral era is developing, we are free to 
examine more closely the influenoe which this 
change in the configuration of the industrial world 
is likely to have on international relationships. 

In the first place, it becomes obvious that no 
single country, not even the United States, is self- 
contained, whether for the requirements of peace 
or for the necessities of war. Not even the more 
scattered sections of the earth that are politically 
united to form the British Empire contain the full 
variety of those minerals that are the essential raw 
materials of our established activities. 3 Between 

» For purposes of reference I give a list of minerals, showing how the 
resources of the British Empire, so far as our present Information goes, 
can be relied on. This Ust has been kindly revised by Ur. T. Crook of 
the Imperial Institute, 

1. Those for which the world now depends mainly on the Empire :— 

Asbestos, ohloa clay, chromite, diamonds, gold, mica, monaslte, nickel, 
and strontium. t 

2. Those of which we have enough and to apart .'—Arsenic, cadmium, 
oobait, coal, fluorspar, fuller’s earth, graphite, gypsum, lead, manganese, 
salt, silver, tin, and zinc. 

3. Those in which we could be self-contained if necessary /—Bauxite, 
barium minerals, felspar, Iron ore, magnesite, molybdenum, platinum, 
talc, tungsten, and vanadJirtn, 

4. Those for which we are now dependent on outside sources ;—Antimony, 
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them these two—the British Empire and the United 
States—produce more than two-thirds of the 2000 
million tons of mineral that the world now con¬ 
sumes annually. Each of them has more than it 
wants of some minerals ; but, in order to obtain its 
own requirements at economic rates, eaoh finds it 
necessary to sell its surplus output to other nations. 
Each produces less than it wants of some minerals, 
and so must obtain supplies from other nations to 
keep its industries alive. Each of them is practically 
devoid of a few but not always the same minerals, 
whioh, though relatively small in quantity, are 
none the less essential links in the chain of industrial 
operations. Even if these two could ‘ pool * their 
resources, they would still be compelled to obtain 
from other nations the residual few. For it is im¬ 
portant to remember that, unlike organic substance, 
it is not possible to make synthetic metals, and it 
never will be ; it is not even possible to make arti¬ 
ficial substitutes for many essential minerals that 
are used as such and not merely for their metallic 
constituents. There is no other mineral and no 
artificial substance, for example, that can oombine 
the qualities which give to the mineral mica its 
position of importance in the arts—its fissility in 
thin sheets, its transparency to light and opacity to 
heat rays, its stability at high temperatures, its 
toughness and the degree of its insulating properties. 
There will never be a synthetic mica. 

Thus the international exchange of minerals is 
an inevitable consequence of our new civilisation ; 
and the cry for freedom of movement, for the ‘ open 
door ’ and for equal opportunity for development, 
comes into conflict with the unqualified formula of 
1 self-determination \ Whatever may have been 
possible before the industrial revolution, when the 
mineral industry merely contributed to the simple 
wants of agriculture, when most national units were 
self-contained, the formula of 1 self-determination * 
has come too late in the world's history to do good 
without a more than consequent amount of harm. 
We cannot even live now without the free inter¬ 
change of our minerals for those of other nations ; 
in the name of civilisation we dare not go to war. 

There is one more group of fundamental data 
to recall before we are in a position to point the 
practical lessons which follow from the newly 
established and prospective mineral situation. I 
have already referred to the way in which economic 
considerations tend, through large-scale production, 
to restrict operations to a limited number of speci- 


blAmuOi, borates, copper, petroleum, phosphate*, potash, pyrites, 
quicksilver, sulphur, and radium. 

A oorreaponaliig list for the United States was prepared hi 1926 by a 
oommittee under the chalnuftnahlp of Prof. 0. K. Leith, and published 
under the Joint authority of the two Mining and Metallurgical Institu¬ 
tions In New York. 


ally favoured areas. There was a time within my 
memory when the primitive lohar, a survival of the 
aboriginal inhabitants of India, could be found in 
every province, nearly every district. He collected 
the granular mineral from the weathered outcrops 
of relatively lean iron-ore bodies, and, by using 
charcoal as a fuel, turned out blooms of malleable 
iron in a miniature clay furnace, using a pair of goat¬ 
skins to produce the necessary blast. These primi¬ 
tive workers also produced small ingots of steel by 
the carbonisation of wrought iron in clay crucibles 
many centuries before the same process made 
Sheffield famous. 

With the large-scale production of steel in 
western countries, attended by the opening of the 
Suez Canal, cheaper transport by steamers and the 
spread of railways from the coast of India, the lohar 
has been exterminated from all but the most remote 
parts of the country. His history is similar to that 
of other workers ; the small ore-bodies that he used 
are of no interest to the modem iron-master, and 
one result therefore of the modem movement is the 
neglect of a large fraction of our total resources. We 
are discussing, however, what is actually happening, 
not what we think should be a less wasteful course 
of evolution ; natural evolution, like 4 trial and 
error ’ methods, is always wasteful. 

Primitive workers in various lands have opened 
up to relatively shallow depths but small deposits 
of other ores, and in eastern countries especially, 
where forms of civilisation extend far back into 
history, the numerous and widespread ‘ old work¬ 
ings ’ have given rise to travellers’ impressions of 
great mineral wealth. But low-grade deposits that 
the anoiont miner could not utilise are now opened 
up by mechanical methods on a large scale ; and, 
on the other hand, what satisfied the primitive 
metallurgist in abundance would be of little use to 
the modem furnace. 

We have now to re-value the tales of travellers, 
which have had a dangerous influence on those who 
have directed the course of international com¬ 
petition ; we have to strike out of consideration 
the integers of the primitive worker to whom a 
great tonnage would form a mere decimal point in 
the modem unit; we have to realise that our mid- 
Victorian standards of metal production are gone 
for ever, and that the comforting after-War formula 
of * back to normal 1 is merely a hypnotic drug to 
oonceal the uncomfortable, one might say regret¬ 
table, dynamic conditions whioh have since de¬ 
veloped at a speed that is not sufficiently recognised 
within our Empire. 

It is now misleading to speak of the wide distri¬ 
bution of minerals within a country as we could 
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have done some fifteen years ago; we must now 
rule out the smaller deposits, and so form a new 
picture composed of those concentrations that are 
on a scale sufficient to support modern metal¬ 
lurgical units. 

For this reason it is necessary to review afresh 
the resources of the undeveloped Far East, which 
has for many years been regarded as a menace to 
western industrial dominance. The vague general 
notion that mineral deposits are evenly distributed 
throughout the earth’s crust has fed the impression 
that the development of China, which is much 
larger than the United States, may yet shift the 
centre of industrial gravity when her great popula¬ 
tion becomes awakened and organised by western 
technical science. 

It is true that the people of the East are rapidly 
adopting the methods and using the mechanical 
facilities of western nations—railways, telegraphs, 
power factories, steel ships, and other metal-con¬ 
suming devices ; but the critical investigations 
mode'by mining geologists, especially since the 
War, tend, with a striking degree of unanimity, 
towards recognising the remarkable circumstance 
that China, as well as other countries of the Far 
East, is deficient in those essential deposits of 
minerals on which our mechanised form of civilisa¬ 
tion is based.® 

When China was still an unknown land, it was 
possible for after-dinner speakers to impress non- 
critical hearers by talk of the 1 yellow peril ’ and 
the 4 challenge of Asia ’; but these expressions have 
been used without thought of the circumstance 
that natural resources in minerals now set a rigid 
limit to power, whether industrial or military. We 
have known for some time of the natural limitations 
of India, of Japan, and of smaller political units in 
the East; but until very recently we have had in¬ 
sufficiently precise data for estimating the quanti¬ 
tative value of the terms f vast * and 4 unlimited ’ 
which have been so often applied to China. Assum¬ 
ing that China may yet become a homogeneous 
national unit, or even assuming that her resources 
may become developed by Japanese energy, there 
is very little doubt now that, as an industrial area, 
the country is deficient in those minerals that form 
the essential basework of the modem form that 
civilisation has definitely taken. 

The obvious limit in development, as defined by 
local natural resources, can be extended only to a 
limited degree by the importation of raw materials 
from other areas; for a country can buy metals 
only by tjie exchange of other products ; its buying 

9 A eomprehenilve study of thta question, with bibliography, has 
Seently been published by a competent and Judicial authority, H. 
Foster Bain t Owe and Industry to the FarEast”, 1987. 


powers are limited by its selling powers. Abundant 
cheap labour, assisted by a semi-tropical climate, 
can produce an exportable surplus of foodstuffs 
only in limited parts of the Far East; even the so- 
called luxury products, whiph to our early navi¬ 
gators formed the inspiration of what* we call 
geographical research, are now obtained elsewhere, 
and some are being replaced by artificial products 
evolved from the chemical laboratory. 

Dominance of the Western World. 

Exploratory work by mining geologists tends 
more and more to show that the essential mineral 
products are far from evenly distributed over the 
land areas of the world. Western Europe and 
North America have an undue share of those de¬ 
posits that can be worked on a large scale, and it is 
the large-scale movement that marks the specialised 
character of the new industrialism. Anglo-Saxon 
character would have found limited scope for its 
energy but for the fact that nine-tenths of the coal, 
two-thirds of the copper, and as much as 98 per oent 
of the iron-ore consumed by the world come from 
the countries that border the North Atlantic. Dr. 
Wegener might like to add this fact to the data on 
which he has based his theory of drifting con¬ 
tinental fragments. 

The industrial revolution, which began in Great 
Britain, has always been recognised as a dominant 
phase in western civilisation, but it is now assuming 
a new character. It spread first to the western 
countries of Europe, and developed there because of 
the favourable conditions of mineral resources, but 
the force of the movement faded out towards the 
Slavic east and the Latin south ; the mechanical 
industries of Italy are based on imported scrap. 
When the new industries became transplanted 
west of the Atlantic, the natural conditions which 
originally favoured Great Britain were found to be 
reproduced on a larger scale. 

Thus in these two main areas, separated by the 
Atlantic Ocean, a family of industries based on 
mineral resources has arisen to dominate the world ; 
for no similar area, so far as our geological informa¬ 
tion tends to show, seems to combine the essential 
features in any other part of the world. Other 
parts of the world will continue to supply minor 
accessories; and the isolated basic industries 
associated with coal and iron will supply local needs 
on a relatively small scale. But political control, 
which follows industrial dominance, must lie with 
the countries that border the North Atlantic. 

It is only in this region that there is any approaoh 
to the state of being self-contained. Yet since the 
War there has arisen, first in Europe and then by 
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imitation in Asia, a degree of national exclusiveness 
more pronounced than any which marked inter* 
national relations before 1914. Each small political 
unit has become vaguely conscious of the value 
of minerals, and has shown a tendency to con* 
serve its resources for national exploitation on the 
assumption that they add appreciably to military 
security. 

There is, however, no such thing now as equality 
of nations in mineral resources ; 1 self-determina¬ 
tion * and the ' closed door > are misleading guides 
to the smaller nations. Political control may 
hamper, but cannot stem, the current of the new 
industrialisation ; commercial and industrial in¬ 
tegrations are stretching across political boundary- 
lines; and the demand for the interchange of 
mineral products will be satisfied in spite of fiscal 
barriers. 

It would have been a shock to our members if, 
before the War, political problems were discussed 
from the presidential chair, and party politics may 
always be inconsistent with the mental products of 
culture. But the results of science and technology 
now limit the effects of national ambitions, and 
therefore dominate the international political atmo¬ 
sphere for good or evil. One is justified always 
in suggesting non-oontroversial measures that tend 
to good ; and this it is proposed to do very briefly 
as the direct suggestion of the new configuration of 
the mining and metallurgical world. 

The League of Nations has accomplished a large 
measure of international understanding in questions 
of social value ; its influence in forestalling possible 
causes of war has raised new hopes; but fortunately, 
so far, it has not been compelled to use any such 
instrument of force as a blockade, and any such 
measure that clashed with the vital economic con¬ 
siderations of first-class powers would probably 
cause stresses well beyond its elastic limits. The 
more recent and simpler pact of Paris associated 
with the name of Mr. F. B. Kellogg wants equally 
an ultimate instrument for its practical enforce¬ 
ment. 

It was with this ultimate object in mind that the 
outline of my argument was drafted after the 
Glasgow meeting last year ; but I am glad to find 
that my views have since been expressed independ¬ 
ently. Senator Capper, of Kansas, in February 
last submitted a resolution to the American legisla¬ 
ture recognising this shortcoming of the simple 
treaty, and proposing to supplement its moral 
obligations by a corollary which, if passed, will em¬ 
power the government on behalf of the United 
States to refuse munitions to any nation that breaks 
the multilateral treaty for the renunciation of war, 


Senator Capper’s resolution, however, still leaves 
unsolved a residual problem of pr&otioal importance. 
Those of us who had the painful duty of deciding 
between civil and military necessities in the Great 
War, know well that there is now but little real 
difference between the materials required to main¬ 
tain an array on a war footing and those that are 
essential to the necessary activities of the civilian 
population ; materials essential for one purpose can 
be converted to articles required for the other. 
Thus if Senator Capper’s resolution be adopted by 
those who have signed the Kellogg Treaty, either 
sympathy for the civil population would be stirred, 
or the armies would be still supplied with many 
essential munitions : the definition of ‘ conditional 
contraband ’ would still remain as a cause for 
international friction. 

A formula, still simpler but equally effective, is 
indicated by this review of the new situation arising 
from the essential use of minerals. It is suggested, 
therefore, as an amendment to Senator Capper's 
resolution, that the simple words “ mineral pro¬ 
ducts ” be substituted for <fi arms, munitions, im¬ 
plements of war or other articles for use in war 

The only two nations that can fight for long on 
their own natural resources are the British Empire 
and the United States, If they agree in refusing to 
export mineral products to those countries that in¬ 
fringe the Kellogg pact, no war can last very long. 
As our friends across the Atlantic have recently 
learnt, it is easier to stop exports than to prevent 
imports : the Customs’ officer is more effective, less 
expensive, and far less dangerous than a blockading 
fleet. 

The confederation of American States has the 
advantage of forming a compact geographical unit, 
without inter-State fiscal barriers to hamper the 
interchange of mineral products. The British 
Empire, in the words of Principal Nicholas Murray 
Butler, “ has passed by natural and splendid evolu¬ 
tion into the British Commonwealth of Nations ” ; 
it is composed of geographically scattered and in¬ 
dependent political units, among which freedom of 
interchange, with due regard to local interests, can 
be effected safely only by more complete knowledge 
of our resources. Next year the Empire Congress 
of Mining and Metallurgy will meet in this city to 
discuss the proposition which I submitted to it at 
Montreal in 1927 ; and this address must be re¬ 
garded, therefore, as an introduction to a move¬ 
ment which one hopes will supply the necessary 
data, and so facilitate a working agreement be* 
tween the two great mineral powers that alone have 
the avowed desire and the ability to ensure the 
peace of the world. 
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Summaries of Addresses of Presidents of Sections . 1 


Geology in Colonial Development. 

Sir Albert Kitson, who is the Director of 
the Gold Coast Geological Survey, in hie presi¬ 
dential address to Section C (Geology), discusses 
" The Utility of Geological Surveys to Colonies 
and Protectorates of the British Empire Geo¬ 
logical surveys are now in full operation and doing 
valuable work in Nigeria, the Gold Coast, and 
Sierra Leone in West Africa ; in Uganda, Nyasa- 
land, the Anglo-Egyptian Sudan, and the Mandated 
Territory of Tanganyika in Central and East Africa ; 
and in the Federated Malay States. Many other 
colonies have had temporary surveys. 

After discussing in detail the functions and 
methods of such surveys, Sir Albert shows that 
special assistance may be given to various other 
departments, suoh as those devoted to agriculture, 
forestry, water supply, and public works, the latter 
involving problems of hydro-electric power and 
sanitation as well as materials of construction and 
foundations. Some of the practical results achieved 
by existing surveys have been of great material 
value. The coal field of Southern Nigeria, dis¬ 
covered in 1909, has so far yielded two and a half 
million tons of coal, the total net profit to Govern¬ 
ment being £452,559 to Mar. 31, 1928. The total 
cost of the Nigerian surveys to the same date was 
£88,700, less than one-fifth of the profit from one 
single discovery. In the Gold Coast the specially 
important discoveries made by the Geological 
Survey are huge deposits of manganese ore (total 
production to Mar. 31, 1928, valued at £3,350,706); 
more than 250 million tons of h^h-grade bauxite, 
still undeveloped for lack of railway communica¬ 
tion ; and diamonds, those found sinoe 1921 being 
valued at £1,758,348. The export duty received 
last year by Government from diamonds alone was 
nearly 2f times the cost of the Geological Survey for 
that one year. 

The recently established Sierra Leone Geological 
Survey has already led to the development of large 
deposits of haematite and of alluvial gold and 
platinum. In Nyasaland, discoveries of deposits 
of various minerals have been so promising that a 
prospecting company has been formed with the 
view to their thorough examination. In Uganda, 
mining companies and prospectors are advised of 
areas likely to prove valuable, the normal opera¬ 
tions of the Survey being so far mainly geological 
mapping. Here, moreover, a unique feature is 
the recent establishment of a seismological station. 

Many important discoveries by the above and 
other geological surveys are also referred to, as well 
as the invaluable work carried out almost every¬ 
where in oonnexion with water supplies, con¬ 
structional materials, and engineering schemes. 
Sir Albert gives detailed evidence of the great 
value of geological surveys to young countries, 

delivered a t the meeting are 
-pttbUaheA sate the tiU* M The Advancement of Sofimee, The 

volume to obtainable at «*. of ell bohkeeUeze or from the British 
Association, Burlington House, Xotodoo, W.l, 


through the application of scientific knowledge and 
methods, both theoretical and practical, to the 
discovery of the resources of Nature. * 

Adaptation. 

The general thesis of Prof. D. M. S, Watson’s 
presidential address to Section D (Zoology) is that 
since adaptation lies at the very foundation of the 
Darwinian or Lamarckian views of the method of 
evolution, the assumptions concerning adaptation 
ought to rest upon the clearest of evidence. A 
cursory examination shows, however, that this is 
not the case. Instead, the assumptions that every 
structure in an animal has a definite use in the 
animal’s daily life or in its life-history, and that 
an adaptation, that is, a change in structure and 
by implication also in the habits of an animal, 
rendering it better fitted to its “ organic or in¬ 
organic conditions of life ”, often rest upon no sort 
of observational basis. Amongst the examples of 
suoh fallacious argument cited is that of the 
enormous development of the depth and complexity 
of the teeth in the phylogenetic series leading to 
the modem horse. This alleged adaptation to a 
change in the food and feeding may be no more 
than a development associated with the greatly 
increased bulk of modem horses (fifty times that 
of their Eocene forerunners), the sustenance of 
which demanded more food and postulated greater 
wear in the teeth. 

Not all cases of so-called adaptation are so un¬ 
certain, but it is vital that investigations should 
be carried out to decide whether there is any 
general occurrence of such special relationship 
between structure and habit, and whether, if it 
occurs, it is rightly to be regarded as of adaptive 
origin. In the solution of this pressing problem, 
physiology, and especially experimental physiology, 
is likely to play one of its most important rdles in 
zoological science. 

The whole theory of natural selection is based 
upon the efficacy of specific differences, but the 
extraordinary lack of evidence to show that the 
incidence of death under natural conditions is con¬ 
trolled by such small differences, or by physio¬ 
logical differences correlated with such structural 
features, makes it difficult to appeal to natural 
selection as the main, or indeed an important, factor 
in bringing about the evolutionary changes which 
we know have occurred. At present, its real ex¬ 
istence os a phenomenon rests on an extremely 
slender basis. 

The occurrence of a direct environmental effect 
upon structures, strongly hinted at in some recent 
experiments, may do away with the need of postu¬ 
lating adaptive changes in, say, the pale coat- 
colours characteristic of arid regions. Further, the 
hypothesis that the variable characters separating 
one geographical race from another are due to a 
number of genes, all independent and all producing 
similar effects, may lead to an explanation of the 
divergence of local raoes of a species. 
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In short, the present position of zoology is un¬ 
satisfactory. We know as surely as we snail ever 
know that evolution has occurred, but we do not 
know how this evolution has been brought about. 
The data so far accumulated are inadequate in 
character to allow us to determine which, if any, 
of the proposed explanations is a vera causa. It 
appears, however, that the experimental method 
rightly used will in the end give us, if not the 
sdution of our problem, at least the power of 
analysing it and isolating the various factors which 
enter into it. 

Science and Engineering. 

The address of Prof. F. C. Lea, president of 
Section G (Engineering), entitled £ ‘ Science and 
Engineering ”, emphasises the importance of funda¬ 
mental scientific discoveries and the scientific 
method in modern engineering developments, and 
suggests that the only hope of solving many of the 
problems which face the engineer to-day is by sup¬ 
plementary experience with organised experiments. 

Engineering is much older than modem science. 
In the ancient civilisations great engineering works 
were carried out, but for two thousand or more 
years little or no progress in structural engineering 
took place and there was no development in prime 
movers. The revival of experimental work in pure 
science, after the fall of Constantinople, led to dis¬ 
coveries of great fundamental importance, and 
eventually to the development of the steam engine 
in the seventeenth and eighteenth centuries and 
to the discovery by Faraday of the fundamental 
principles of the modern dynamo and electric motor 
m the nineteenth century. 

During the past century very remarkable de¬ 
velopments have taken place in structural engin¬ 
eering, and in this development experiment com¬ 
bined with mathematical analysis has played 
an important part. Thus the important steps 
made in engineering in recent times, which 
distinguish the nineteenth and twentieth centuries 
from all preceding ones, were commenced and 
made possible by fundamental discoveries in 
science, and it can be safely anticipated that no 
new epoch-making developments in the future will 
be possible unless preceded by new fundamental 
scientific discoveries. 

Having recognised the debt of engineering to 
pure science for the discovery of new principles and 
new facts, only part of the story has been told. In 
the workshop, in design, in ohoosing materials, 
very considerable difficulties had to be overcome 
by the engineer before success was possible. In¬ 
ventive ability allied with experiments, research 
in the development of new materials for tools and 
machine elements, the perfection of machine shop 
methods, have all contributed, but wherever suc¬ 
cess has been sure the methods of science have 
been followed. To-day there is a serious demand 
being made upon the engineer to utilise the energy 
resources of the world more efficiently, but the 
only hope of real progress is in combined laboratory 
ana workshop research and in the development of 
new technique. In a matter of such vital concern 
to industry and the community, much more rapid 


progress could be made if publio organisations and 
the large power-distributing companies and authori¬ 
ties, as well as private firms, accepted the responsi¬ 
bility of the provision of funds for research. In 
the universities, fundamental work is being oarried 
out, and much more can be done if funds are avail¬ 
able ; the National Physical Laboratory is doing 
work of the greatest value, but it is important, yea 
imperative, that the same scientific methods that 
guide fundamental work should be used in industry. 

There are many problems of vital interest to 
modern civilisation in connexion not only with the 
production of power and the utilisation of sources 
of energy, but also related to structures and 
materials, upon which the safety and comfort of 
thousands of people may depend. These problems 
can only be solved by supplementing the accumu¬ 
lated experience of engineers by direct experiment 
and research. 

The engineer is faced with many unsolved prob¬ 
lems, to many of which he must find immediate, 
if only approximate and tentative, solutions. If 
experimental science and mathematics cannot yet 
give him an exact solution, he must still carry on, 
and in this way much has been achieved. Not 
infrequently engineers become impatient of science 
and lay too great emphasis upon experience ; but 
as an effective guarantee of future progress and 
in the solution of many problems in design, in 
processes, in materials, as well as in the discovery 
of new methods, it is necessary, as Francis Bacon 
would to-day remind us, to apply “ natural philo¬ 
sophy ... to particular sciences, and particular 
sciences [must] be carried back to natural philo¬ 
sophy ”, 

Archeology in South Africa. 

Mr. Henry Balfour’s presidential address to 
Section H (Anthropology), under the title “ South 
Africa’s Contribution to Prehistoric Archaeology ”, 
reviews the conditions of archaeological study in 
the Union. There are few regions which now 
remain unsearched for traces of early man. In¬ 
terest in the problem becomes more intense as it is 
found that the scattered materials belong to one 
huge complex. Unfortunately, the opportunities 
for study offered by recent primitive peoples living 
in the stone age have been neglected. As in the 
case of the Tasmanians, so the Bushmen of South 
Africa are passing away and little light can be 
thrown by the straggling survivors on the true 
character of Bushman culture. Even the rock 
paintings and engravings must be studied archeeo- 
logioally. Yet we can note with satisfaction a 
steady growth in South Africa of a keen interest in 
archaeological problems. There is abundant stimu¬ 
lus to field workers. 

It is manifest that the vast African area south of 
the Zambezi holds an unparalleled wealth of archaeo¬ 
logical material due to the arrival of a succession 
of immigrant peoples from North Africa. South 
Africa is a cut dc sac, and the less advanced in cul¬ 
ture have been forced down to the cut de sac. 
During long ages this sequence of irruptions has 
resulted in a congestion of heterogeneous ethnic 
elements leading to an accumulation of culture 
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relics. The overlapping of cultures led to fusion 
and confusion, producing complex hybrid in¬ 
dustries the elements of which it is the aim of local 
archaeologists to unravel. This is now proceeding 
apace, thanks to many keen researchers. 

The great scientific interest of this material im- 

8 oses certain responsibilities on the administration. 

Organisation of research to avoid unprofitable work 
is desirable, and a carefully selected advisory com¬ 
mittee should be appointed. At the present time 
it is not so muoh abstract theories as concrete facts 
that are wanted to establish the relative antiquity, 
sequence-position, and characteristics of the early 
industries, their geographical dispersal, routes of 
migration, and their inter-relationship. One prob¬ 
lem requiring careful scrutiny is the evidence of 
man’s antiquity in the Zambezi gravels, where im- 
plementiferoue gravel drifts lie 400 ft.-600 ft. above 
the present level of the river in the gorge. One of 
the most interesting questions for local archeo¬ 
logists is the true culture horizon of the Still Bay 
industry, of which the finely chipped leaf-blades 
have by some been taken to be Solutrean, though 
the technique appears to differ from that of the 
Solutrean blades of north-west Europe. 

Another interesting problem is the ’Kwd, a 
digging-btick weight of tne Bushmen which, on the 
analogy of other areas, seems out of place in a 
people whose culture suggests palaeolithic affinities. 
The art of perforating nard stone is in Europe a 
late development. Did the Bushmen in their 
southward drift come into contact with some such 
people as the Gallas, in whose comparatively ad¬ 
vanced culture the perforated stone would not be 
remarkable ? 

In South Africa characteristic neolithic types are 
absent. The transition from stone to iron is 
abrupt, and there is an absence of linking cultures 
—a wide unbridged oulture hiatus. Although the 
industries successively introduced offer analogies 
to the early stone age industries of Europe, and 
they may be regarded as offshoots from them, it 
is highly improbable that they synchronise. A 
migrating culture cannot long continue unchanged. 
It reacts to new environmental conditions. Cer¬ 
tain elements in the complex persist and offer 
affinities with distant cultures. South African 
archaeology intriguingly suggests culture affinities 
far ranging in time and space, and also illustrates 
how they have become attenuated and obscured 
in the course of long migration. 

Problems of Paleobotany. 

Prof. A. C. Seward’s presidential address to 
Section K (Botany) is entitled “ Botanical Records 
of the Rooks, with special reference to the Early 
Olossopteris Flora After dealing very briefly 
with tne earlier chapters of the history of the plant 
world, with special emphasis on the relatively 
enormous lapse of time represented by the rocks of 
the earth’s crust older than those which have 
afforded the records of the oldest known terrestrial 
plants, a general description is given of the early 
Carboniferous vegetation and of the richer and more 
varied vegetation ofthe latter part of the Carboni¬ 
ferous period. Special attention is directed to the 


vegetation of the great southern continent of Gend- 
wanaland, which included India, Australia, South 
Africa, South America, and Antarctica. 

The geological age of this southern vegetation— 
the Olossopteris flora—has long been under dis¬ 
pute : it is generally agreed that there was a glacial 
period of long duration in Gondwanaland when the 
Olossopteris flora was being evolved. Some geolo¬ 
gists, notably Prof. Schuchert of Yale University, 
refer the Paleeozoic Ice Age and the early stages of 
the Olossopteris flora to a Permian age; others 
believe that glacial conditions prevailed and that 
the Olossopteris flora had already established itself 
over an enormous area in Gondwanaland before the 
end of the Carboniferous period. 

In other words, the question is: Was there an Ice 
Age in the region which is now India and in the 
southern hemisphere at a time when the later 
Carboniferous vegetation flourished in the northern 
hemisphere ; or were the Ice Age and the Olossop¬ 
teris flora subsequent to the luxuriant forests of 
the Coal Age, which covered a considerable part of 
the world north of the equator ? Evidence recently 
brought forward by Prof. Schuchert in favour of a 
Permian Ice Age and Olossopteris flora are critic¬ 
ally considered. The conclusion reached is that if 
wo could transport ourselves back through the ages 
into a forest of the northern hemisphere in the latter 
part of the Upper Carboniferous period, and thence 
travel by aeroplane to the land that is now South 
Africa, we should find retreating glaciers and a 
vegetation in which Glossopteris and Gangamopteria 
were prominent plants. 

The differences between the Palaeozoic and the 
Early Mesozoic floras is mentioned, and the hope is 
expressed that a more thorough investigation of 
South African fossil plants may supply valuable 
information on the evolution of floras at the critical 
stage in the history of the plant-world, which oc¬ 
curred at the close of the Palaeozoic era. A brief 
reference is made to the value of fossil plants as 
tests of climate. The geographical distribution of 
plants of former ages indicates that climatic condi¬ 
tions in Arctic and Antarctic regions at several 
geological periods were much more genial than those 
at the present day. It is pointed out that while 
there is a tendency to rate too highly the value of 
extinct plants as guides to climatic conditions, the 
occurrence of rich Palaeozoic, Mesozoic, and Tertiary 
floras well within the Arctic Circle presents a prob¬ 
lem which has not yet been satisfactorily solved. 
Methods of dealing with this problem are suggested. 
Finally, reference is made to the importance of 
studying the geographical distribution of fossil 
plants with a view to a better understanding of the 
present distribution of floras over the earth’s 
surface. 

Throughout the address allusions are made to 
lines of inquiry which might profitably be followed 
in South Africa by students interested in problems 
connected with the development of the world’s 
vegetation. Prof. Seward pleads for a wider recog¬ 
nition on the part of geologists and botanists, 
whether professionals or amateurs, of the value of 
palaobotanical studies in relation to problems of 
general interest. 
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Agriculture and the Empire. 

Sir Robert Grkig, president of Section M 
(Agriculture), deals in his address with the de¬ 
velopment of the agricultural resources of the 
Empire as an obvious means of adding to the wealth 
of the world. He points out that as trustees for the 
native populations in the tropical and semi-tropical 
possessions, development of its natural resources is 
forced upon the Empire, Administration alone, 
however good, is not enough; only by increasing the 
wealth-producing power of these populations can 
their well-being be secured through better educa¬ 
tion, sanitation, and freedom from malnutrition and 
preventable diseases. 

The resources of the Empire are mainly agri¬ 
cultural and largely undeveloped. Even in India, 
the most intensively cultivated part of the Empire, 
the cultivable waste land is equal to half the present 
cultivated area, and in Canada, Australia, and South 
Africa only two or three acres in every hundred are 
cultivated. 

The application of science to the problems of agri¬ 
culture has already great achievements to its credit. 
The organisation of research for the development 
of the Empire offers almost incredible possibilities. 
But to obtain the best results it is necessary to 
regard the Empire as a single organism. From this 
point of view the problems can be outlined, informa¬ 
tion collected, a campaign planned, and money and 
men found to undertake research. Conditions are 
more favourable now for co-operation in research 
than ever before. 

The Committee for Civil Research is in a position 
to inquire into any non-military problem. The 
Empire Marketing Board is able to provide funds, 
and the newly constituted Imperial Bureaux of 
Agricultural Research can collect and make avail¬ 


able the literature on whatever may be the subject 
of inquiry. These Bureaux, it ia hoped, will form a 
gathering ground for theories and theorists, will act 
as illuminants and expositors, and eventually as 
finger-posts to new and profitable roads and by¬ 
paths of research. 

Thus machineiy exists whereby a problem in 
nutrition, genetics, pathology, eoonoixuos, or any 
other science may be attacked simultaneously in 
different parts of the Empire by many workers act¬ 
ing together. Success has already followed suoh 
team work when applied to the investigation of the 
mineral content of pastures in such widely separated 
areas as Scotland, Kenya, Australia, and the Falk¬ 
land Islands. 

The problem may arise in sevoral ways : As the 
idea of some research worker who finds himself un¬ 
able alone and unaided to deal with it; as the con¬ 
ception of a department of agriculture faced with 
losses due to animal diseases or crop pests ; as the 
desire of a community to grow ana market a new' 
product; or as a blue which emerges from the collec¬ 
tion of information by the Imperial Bureaux of 
Agricultural Research. 

The main thing is that the opportunity exists. 
The Empire presents the largest and finest outdoor 
laboratory in the world. It provides the greatest 
extent and variety of facilities for research. The 
systems of government make it possible, through 
the Imperial connexion, to co-operate without 
difficulty or embarrassment. The machinery for 
co-operation is in being. Funds are available. 

By taking thought, and by regarding the agri¬ 
culture of the Empire as one field for general and 
comprehensive development, the well-being and 
prosperity of the nations of the Empire can be 
increased, and ultimately the wealth of the world 
as a whole. 
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to retain a alight excess of charge of one sign! 
and in this way is able to arrive at a tolerable 
com promise. 

JTne search for direct evidence might not seem 
atJfirst eight very hopeful, but not long ago a sensa¬ 
tional suggestion was made by St&rmer. His 
attention was directed by Hals to echoes heard 
after short-wave (131 metres) wireless signals sent 
out from Eindhoven in Holland. These echoes 
have been found by Stdnner and Hals at long 
intervals up to as much as fifteen seconds after 
the original reception. Now, if we bear in mind 
that with the velocity of light the longest terrestrial 
distances only give intervals about | sec., it seems 
inevitable that some extra-terrestrial reflector 
should be looked for. Stftrmer finds this in the 
corpuscular stream as bent round by the earth’s 
magnetic force. Though the boldness of the idea is 
staggering, it is difficult to suggest any alternative 
view. 

T. L. Eokersley has made an observation on 
electrical disturbances of natural origin which he 
interprets as analogous to StOrmer’s. A click is 
heard in a telephone attached to a large aerial, 
which is followed at an interval of about three 
seconds by a * whistler ’ or musical note of short 
duration. Further whistles follow at intervals of 3*8 
sec., each more drawn out than the previous one. 
The musical notes are regarded as due to the spread¬ 
ing action of a dispersive medium on an electrical 
impulse. It is only at times of magnetic storm 
that these phenomena are frequent. Further 
development of observations of this kind will be 
awaited with keen interest. 

To return to the nebular spectrum : although 
the main problem has been cleared up in the way 
described, it would still be an important step to 
imitate the spectrum in the laboratory, not so much 
to oonfirm tne origin of the lines as to get direct 
information about the conditions under which they 
may be excited. A large volume and high rare¬ 
faction (rarity of collisions) is suggested bv the 
nebular conditions, and was plausibly held by 
Bowen to be an essential. It must be allowed, 
however, that such experimental evidence as wc 
have at present on passage downwards from meta¬ 
stable states does not definitely point in this 
direction. 

Metastable States. 

In discussing the nebular and auroral spectra, 
we encountered the idea of 'metastable states'. 
At present this conception is not in a very satis¬ 
factory condition. The original idea was of a state 
which did not allow of direct transition by emission 
of radiation to the stable ordinary state. Let us 
Compare the levels of the atom to the stories of a 
building and the optical electron to a man inside 
the bunding. The ordinary state of the atom is 
represented by the man being on the ground floor, 
and the metastable state by placing him on the 
first floor. But the internal architecture of our 
building must be pictured as peculiar. A staircase 
connects the first floor with the second floor, and 
another staircase connects the second floor with the 
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ground floor: but there is no connexion between 
the first floor and the ground floor except by going 
up higher and coming down again. 

Facts which have since come to light require 
some revision of this. In the nebulae the electron 
manages somehow to escape from its prison-house 
and descend to the level below, not by the legitimate 
route of going upstairs and down again, but by 
illicitly breaking through the floor. Abandoning 
the metaphor, the selection rule which forbids 
transitions not involving a change in the azimuthal 
quantum number is violated in all such cases. The 
inner quantum number rule, which requires that 
the inner quantum number should not change from 
2 to 0 or from 0 to 0 is also violated in one class of 
cases, and rather meticulously observed in another. 
This rule permits only the pair of green nebular 
lines in doubly ionised oxygen which we have 
discussed ; and in deference to it only two are 
observed, instead of the three which apart from 
this might have been expected from the triplet 
ground state. Yet we find the blue singlet line 
A4363 of this ion violating the same rule, and the 
same applies to the analogous case of the aurora line. 

In the case of the mercury spectrum, which lends 
itself well to experimental observation and of which 
much detail is known, we have laboratory examples 
of the violation of this rule, as originally shown 
by experiments of Takamine, Fukuda, and other 
Japanese physicists. The lines were originally 
obtained under conditions where a strong electric 
field was acting, and this was sometime® urged in 
mitigation for breaking the rule. Again, the lines 
were of low intensity, and this too was thought to 
be a partial excuse. 

Whatever might have been thought of these 
apologies originally, their irrelevance was, I think, 
clearly shown in some experiments of my own, in 
which one of the ‘ forbidden ’ mercury lines was 
obtained ob the second strongest line in the entire 
mercury emission spectrum, in the vapour passing 
through a discharge, but altogether away from the 
region in which the discharge itself was taking place, 
and consequently in the absence of an extraneous 
electric field. 

In another experiment I was able to obtain the 
other forbidden line as an absorption line in un¬ 
excited mercury vapour, and thus apparently in 
the absence of any disturbing conditions. In this 
experiment the quantity of vapour used was very 
large, about ten million times the amount required 
to bring out the resonance line of mercury in absorp¬ 
tion. The probability of the transition thus in¬ 
dicated is very low, and for the other forbidden 
line it is apparently still lower. But for all that, 
as we have seen, this forbidden line can be got in 
considerable intensity in emission. 

The necessary condition in the mercury experi¬ 
ments appears to be a large accumulation of mer¬ 
cury atoms in the relevant metaetable state, so 
that, even with a low probability of transition for 
the individual excited atom, a considerable number 
of transitions occur. It has-even been proposed to 
define a metastable state as one with a low prob¬ 
ability of transition. This takes us far from the 
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original conception, and makes f metastability ’ 
merely a question of degree. If this conclusion is 
accepted, a far-reaching revision of our present 
notions may become necessary. The general 
Boftening of outline on our picture of atomic events 
resulting from the substitution of wave groups for 
particles seems likely to afford what is required, 
and allow the occasional transition downwards from 
a roetastable state. 

Unknown Elements of High Atomic Weight. 

Although we are no longer at liberty to postulate 
unknown light elements, we are free up to the 
present to postulate heavier ones than any known 
terrestrially. Jeans, as is well known, has made 
use of this hypothesis to explain the origin of stellar 
energy. In common with other authorities, he 
provides it by the destruction of matter, with 
radiation of the equivalent quantity of energy (me*) 
demanded by the theory of relativity. So far there 
seems to be fairly general agreement. The diffi¬ 
culties arise when we come to the question of 
stability, and here agreement is not general, Jeans 
considers that the source must liberate energy at 
a rate independent of the temperature. I am not 
qualified, and shall not attempt, to discuss this 
point. The object of postulating unknown heavy 
elements is to endow them with the property of 

S out of existence spontaneously at a rate 
is independent of external conditions, except 
in so far as ionisation, which involves the removal 
of some of the electrons from the neighbourhood 
of protons, tends to hinder the process. 

In the known radioactive elements we have, of 
course, instances of unstable forms of matter, and 
Jeans regards these as transitional ; but it must 
be admitted that substances which undergo spon¬ 
taneous disintegration do not at first sight form an 
altogether satisfactory half-way house between 
those which are quite stable on one side and those 
which spontaneously go out of existence on the 
other. Then we have to explain why these heavy 
atoms are not found on the earth, which, it is 
generally agreed, originally formed part of the 
same mass as the sun. Jeans mentions this diffi¬ 
culty, and gives reasons for thinking that the heavy 
elements would sink to the interior of the mass, so 
that the earth, formed from the exterior part of it, 
would not contain them. That a vera causa is here 
appealed to cannot be doubted; but there seem 
to be some difficulties in assuming that it operates 
with enough precision to secure the desired result. 

The list of known elements ends with uranium, 
and we must notice that of the occupants of the 92 
places in the list up to and including uranium, 
nearly all answer to their proper numbers when 
the roll is called. The only exceptions are 85 and 
87 ; and he would be a rash philosopher who 
attached much importance to these vacant places, 
which may be filled up any day. Roughly sneaking, 
we may say that the elements up to uranium are 
all present, and the higher members assumed to 
exist in the stars are all absent. It is putting a 
heavy burden on the mechanism of gravitational 
separation to expect it to achieve this result. The 
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inventors of ore-dressing machinery would, I should 
imagine, despair of accomplishing anything like it. 

Nature works on a vast scale and with plenty of 
time at her disposal, and it may well be urged that 
we must be careful of measuring her, possible 
achievements by our own. We may ask, however, 
whether the more direct indications available 
suggest that she has in fact made this separation. 
If there is this cut between the atomic numbers 92 
and 93, we should expect most of 92 to have gone 
into limbo in order to ensure the whole of 93 having 
done so. Yet 92 (uranium) is a relatively abundant 
element compared with most, being in fact No. 25 
on the list of abundance in igneous rocks. Again, 
we happen to be in a position to say that, on the 
earth at least, uranium, so far from having sunk to 
the centre, is concentrated near the surface. 

Assuming that uranium exists on the sun as on 
the earth, then, as first pointed out by Lindemann, 
there are strong grounds for thinking that it must 
be in course of formation there, for the life of 
uranium is too short in comparison with the prob¬ 
able age of the sun to allow us to suppose other¬ 
wise. Those who remember the early development 
of radioactivity will recall that a parallel argument 
was successfully used by Rutherford to prove that 
radium must have originated on the earth before 
the fact was directly proved that it is being gener¬ 
ated here. Radium (it was later shown) is gener¬ 
ated from a parent body of higher atomic weight, 
namely, uranium. Jeans would regard the origin 
of uranium itself as analogous, and if this analogy 
is accepted it would require the presence of an 
element of still higher atomic weight, capable of 
undergoing radioactive disintegration, but, it is to 
be observed, incapable, ex hypothesis of dissolving 
entirely into radiation. 

No doubt these are very deep waters, and we can 
scarcely expect at present to fathom them. What 
would really be most helpful would be a theory of 
atomic structure in sufficiently definite agreement 
with experiment as regards known elements to 
enable us to proceed to investigate the properties of 
elements of higher number than 92 with confidence. 

On the general question of whether the evolution 
of elements has proceeded from the simple to the 
complex, or from the complex to the simple, it 
does not seem to me very much to the purpose to 
appeal to evolutionary doctrine and the analogy 
of organic evolution, in favour of the former 
alternative. Is it not more to the point that radio¬ 
active changes are of the latter class ? At present 
this is a question of scientific taste. Perhaps it is 
not irrelevant to remark that even in organic 
evolution degeneration of organisms sometimes 
occurs, and I do riot know whether our biological 
colleagues are in a position to assert that the whole 
coarse of organic evolution may not at some future 
time be reversed by a change of conditions. At 
all events, it is something to have formulated the 
more restricted question of whether uranium now 
comes into being on the sun by a synthetic or an 
analytic process. It would seem that this is a 
well-framed question, and that the answer can 
scarcely be either both or neither . 
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Physiology the Basis of Treatment 1 

By Prof. W. E. Dixon, F.R.S. 


rpHE ultimate aim of medicine is the prevention 
X or cure of disease : this practical aspect so 
far dominates all others that it is often referred to 
as the healing art; indeed, it is difficult to think of 
medicine apart from treatment. 

The term * physiology * is usually used to desig¬ 
nate the scienoe of function, whether it is studied 
in broad outline and dealing with the mechanism of 
action or as the physico-chemical mechanisms lead¬ 
ing up to this action. Disease means the unusual 
functioning of tissues which may be the result of 
accident, hereditary weakness, or parasitic organ¬ 
isms. Generally it is wrong to speak of this as 
malfunctioning: the unusual functioning is physio¬ 
logical and perhaps the best for the organism under 
the unusual conditions. The scienoe of medicine, 
then, is nothing more than trained and organised 
oommon sense based on physiology. It is still usual 
to speak of it as an inexact science ; this is obvi¬ 
ously wrong, since medicine uses the same methods 
as every other scienoe and the results of observation 
are as definite as those of the chemist or physicist, 
although it is true that in the complexity of the 
problem with which the physician may have to deal 
all the conditions of importance may not be known 
and the results of an investigation, though correct 
for the conditions under which it is undertaken, 
may be misleading. 

It is not to medicine as a whole that I wish to 
direct attention here, but only to that part of 
physiology which forms the basis of treatment. 

When the sciences of physiology and pathology 
a century ago passed from the realms of natural 
history to deduction and experiment, they naturally 
attracted the more original and eager minds in 
medicine, and the text of the writings of the nine¬ 
teenth century deals with changes in structure and 
function. Treatment became neglected, the old 
shibboleths and rituals of treatment which had held 
sway for oenturies were discarded, and there was 
nothing with which to replace them. Diagnosis was 
then and is now far ahead of treatment; diagnosis 
is often accurate where there is no satisfactory 
treatment, and yet diagnosis is only a means to the 
end. 

The science of treatment or pharmacology is 
therefore relatively new ; it includes knowledge of 
all kinds dealing with the treatment of disease or 
alleviation of suffering. It is the olimax of physio¬ 
logy and pathology, devised to subserve a practical 
end, and forms an important part of the great 
biological topic of the influence of conditions on 
the living organism. Few drugs now exist the mode 
of action of which is not understood, and the goal 
is not so far distant when it will be possible to 
introduce into the animal economy a factor which 
will exaggerate or retard the function of any tissue 
csr collection of cells in the body, leaving the others 
unaffected; and most of these results have been 

41» pwddwrtW ftOdnM to Section I (Physiology) of th* 
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obtained by the methods used in experimental 
physiology. 

The first object of science is to ascertain facts. 
Certain facts in physiology are relative^ easily 
ascertained—those, for example, which involve the 
behaviour of ferments of isolated cells or of tissues, 
and require well-known chemioal or physical 
methods. Other facts involving the physiology of 
the whole organism are more difficult to interpret, 
though they are the basis of the therapeutic side of 
medicine. More and more is physiology being re¬ 
garded as the application of physics ana chemistry 
to the phenomena of life. I might go beyond this 
and say that physiology is getting further and 
further from practical medicine, and this is the 
more regrettable as most of the chairs in physiology 
are connected with the medical sohools and because 
the science of treatment is largely dependent on 
experimental physiology. 

No branch of experimental biology has received 
less consideration in Great Britain than that of 
pharmacology : it is also the most neglected branch 
of medicine, and although the object of medicine is 
the healing of the sick, it is amazing that medical 
schools in Britain, often equipped with all other 
modern laboratories, lack departments of thera¬ 
peutics. But the advent of institutions for experi¬ 
mental therapeutios is upon us, though Britain has 
taken little part in the movement. In this con¬ 
nexion we welcome the magnificent buildings of 
the University of Cape Town, and when the new 
hospital with its medical school is completed I 
confidently anticipate that adequate accommoda¬ 
tion will be provided for that important branch of 
applied physiology, pharmacology, and that this 
will include laboratories of physiology and organic 
ohemistry, which must be in close anddirect associa¬ 
tion with the wards. The enormous importance of 
one branch of treatment to Africa, ohemo-therapy, 
I will refer to later. 

It is not surprising that British pharmacology 
should be so much behind that of other countries 
in the production of new curative remedies ; prac¬ 
tically all come from abroad ; I may mention 
ephearine for spasmodic asthma, liver extract for 
pernicious anaemia, insulin, the organic arsehicals, 
the dyes such as 205, the new anaesthetics local and 
general, hypnotics, and many others. 

It has often been stated that the action of 
remedies may be best determined by experimenting 
with them on healthy men. This is not true ; 
quinine is used to treat malaria, yet not one of the 
subjective symptoms induced in man has the re¬ 
motest connexion with its curative properties. The 
same is true of the use of the iodides in syphilis 
and salicylates in rheumatism. The experiments 
of Joig fetnd his pupils in 1825 with camphor, digi¬ 
talis, and other drugs cm healthy men added nothing 
of value to pharmacology. Subjective sensations 
are, it is true, produced, 'frhich are erroneously 
attributed to the drug which has been taken. Few, 
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if any, experiments made on man without the most 
careful controls are of any real value. Properly 
controlled experiments have been made, however, 
with many substances. Precise experiments, for 
example, have been made both in Germany and 
America with bromides in epilepsy. In these ex¬ 
periments half the epileptics were given potassium 
chloride and the other half sodium bromide ; after 
several weeks’ use the bromide had decreased the 
number of attacks, whilst the chloride had no 
distinct action. 


Chemo-Therapy. 

At one time hopes ran high that the chemical 
structure of the molecule might indicate pharmaco¬ 
logical action. During the last fifty years, many 
laborious researches have been conducted with this 
object: to modify the molecule that it may con¬ 
form to some required action. But the mystery 
remains as mighty as ever. It is most probable 
that subtle energy factors binding the molecule— 
factors not displayed in a formula—control the 
action ; certain it is that drug action is not deter¬ 
mined directly by chemical combination with body 
constituents, but rather by delicate physical pro¬ 
cesses such as those of adsorption, solution, and 
surface tension. 

Chemists have as yet not even determined the 
requirements of the molecule for the production of 
colour sensation. On the other hand, slight altera¬ 
tion of a molecule already complicated and with a 
known action has led to the production of many 
useful compounds, and not infrequently we may 
foresee the type of action which will occur under 
such special conditions. Considerations of this 
nature have led to the synthesis of the new local 
anaesthetics, antiseptics, antipyretics, diuretics, 
tropeines, and other useful substances. 

Parasites causing disease in man may be crudely 
divided into worms, protozoa, and bacteria. Chemo¬ 
therapy, that is, specific therapy of infectious 
disease, has had marked success in curing disease 
due to parasites in the first and second of these 
groups ; these diseases are found mainly in the 
tropics. It has obtained much less success in the 
third group. 

Diseases due to protozoa have an especial signifi¬ 
cance in Africa, and reference must be made to 
that area of tropical Africa occupying more than a 
million square miles in which one form of these, 
namely, trypanosomes, produce their ravages. Try¬ 
panosomiasis is one of the most serious of all tropical 
diseases and affects both man and beast; it is a 
scourge which renders vast tracts of land practically 
uninhabitable and takes its death-toll often in 
thousands and occasionally even in hundreds of 
thousands, and yet it is a disease which I believe 
should be curable if not preventable. The problem 
is one of wide interest and importance—scientific, 
humanitarian, and economic. 

The members of two groups of chemioal sub¬ 
stances excel all others in their curative value in 
trypanosomiasis and spirochetosis; these are the 
organic arsenical compounds and the dyes. The 
most satisfactory arsenic oompound yet discovered 

No. 3118, Vol. 124] 


for the cure of trypanosomiasis is tryp&Tsamide. It 
is less toxic than atoxyl and has a slightly higher 
therapeutic index ; it has a most marked trypano¬ 
cidal action in animals and has been used with some 
success in cases of sleeping sickness from T. Oam - 
biense. One injection causes the disappearance of 
the parasite from the blood of man, and if the 
injections arc repeated in courses, the cure may be 
complete. 


Dyes, 

Many dye substances have been used in medicine. 
Trypan red and trypan blue belong to this group. 
Trypan blue was employed by my colleague, Prof. 
Nuttali, in piropl&sma infections in animals, with 
results that most South Africans are well acquainted 
with. Afridol violet, a derivative of diamino di¬ 
phenyl urea, and some allied dyes have also a power¬ 
ful action on piroplasma. 

How these substances act is not known, for like 
the organic arsenicals they do not kill the parasite 
in vitro. They have the property, however, of being 
adsorbed to the blepharoplast of the trypanosome ; 
this adsorption is associated with diminished viru¬ 
lence of the parasite in infected animals, and after 
successive inoculations through several animals the 
organ may disappear. This direct action of a drug 
on a tissue, causing ultimately the complete dis¬ 
appearance of that tissue, is so remarkable that it 
is worthy of notice, as it represents the first known 
action of the kind. 

The most valuable member of the afridol violet 
group so far produced was first made in the Bayer 
laboratory, but its composition was kept secret. 
It was, however, afterwards synthesised and its 
formula published by Foumeau, but only after long 
trials and infinite patience. The chemo-therapeutic 
index of this substance has the remarkable figure 
of 200 to 300 ; and so little as 1/32 mgm. will some¬ 
times cure mice infected with trypanosomes. Four- 
neau has made many allied substances and deriva¬ 
tives of 205 ”, he has modified the wings of the 
molecule by the addition of various side-chains, 
sometimes keeping the wings identical and some¬ 
times changing them by joining two different com¬ 
plexes through the agency of phosgene. The 
number of such derivatives is obviously legion, and 
this makes it the more remarkable that he should 
have succeeded in synthesising “ 307 ”, which at 
the present time is superior as a therapeutic agent 
to all other dyes in trypanosomiasis. 

This “ 307 ” has a remarkable action on try¬ 
panosomes in laboratory animals, being three hun¬ 
dred times more effective than atoxyl. Its dis¬ 
covery has also opened a new era in therapeutics, 
since it represents the first chemical substanoe which 
when administered to man or animals in an infected 
trypanosome district gives a complete immunity to 
the disease for several months : it does not neces¬ 
sarily prevent trypanosome infeotion, but it pre¬ 
vents the effects of the disease. There is muon in 
these experiments that suggests that we are on the 
fringe of a new pathology, and that our present crude 
methods of preparing anti-bodies inthe futurewill be 
replaced by those of the organic and colloid chemist. 
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Bactekial Infections. 

Tuberculosis is another problem of vast import¬ 
ance in South Africa, not only on account of its 
prevalence amongst susceptible individuals in both 
the European and native populations, but also be¬ 
cause of its association with certain industrial 
diseases. 

Much the most important industrial disease in 
South Africa is the silicosis produced in the extrac¬ 
tion of gold from the conglomerate, both the 
pebbles and the matrix consisting of quartz. The 
gravity of pneumoconiosis depends largely on super- 
added tuberculous infection to which the workers 
have a predisposition, and in this respect crystalline 
silica is much more harmful than either amorphous 
silica or carbon. It may act by direct irritation, 
by its poisonous properties after solution, by col¬ 
loidal action, or because it forms locally a nidus 
suitable for the growth of the tubercle bacillus. 

Drugs are employed in tuberculosis either with 
the object of attacking and preventing the growth 
of the txibercle bacillus or other organisms with 
which the disease may be associated, of neutralising 
poisonous toxins, or of removing or relieving symp¬ 
toms, It is with the first group that I am now 
concerned. Two groups of organic compounds are 
especially remarkable for their chemo-therapeutic 
action on bacteria. The first group has the quinine 
complex ; quinine is the methyl-ester of cupreine 
and it can be reduced by nascent hydrogen to form 
hydrocupreine. The following table shows the 
effect of two derivatives of hydrocupreine in arrest¬ 
ing the growth of certain micro-organisms: 

Ethyl hydrocupreine Iao-octyl hydro- 
(optoqulu). cupreine (vujtin). 

Diphtheria bacillus . 1 in 100,000 1 in 750,000 

Pneumococcus 1 in 400,000 Negligible 

Staphylococcus . 1 in 500 1 in 10,000 

Streptococcus. . . 1 in 1,000 1 in 80,000 

The action of optoquin on the pneumococcus and 
of vuzin on bacillus diphtheria is highly specifio ; 
the higher and lower homologues have a greatly 
diminished effect. Many substances destroy bac¬ 
teria in the test tube, but these drugs act in the 
animal body as well as in the test tube, and enough 
can be given by medicinal doses to animals and 
men to render the blood of these animals bacteri¬ 
cidal. 

The second group of drugs which exert a marked 
action on bacteria are certain derivatives of acri¬ 
dine. Trypaflavin was used during the War for 
infected wounds : unlike most antiseptics, it acts 
better in the presence of protein, but is not suffi¬ 
ciently selective or specific on micro-organisms in 
the presence of body tissues to be of any real value ; 
it is easily absorbed and readily causes oedema. 
Rivanol is a more recent derivative of acridine. 
Morgenroth cured streptococcic infections by injec¬ 
tions of rivanol under the skin. The injections to 
be efficient must be made soon after the infection 
and in the neighbourhood of the inoculated zone ; 
rivanol will not cure a blood infection. The de¬ 
struction of the tubercle bacillus presents two 
special difficulties : first in the fatty and protective 
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envelope surrounding the bacillus, and second in 
the small blood supply to the tuberculous lesion. 

Hoyle and I have recently investigated two new 
types of gold compounds in tuberculosis. One of 
these is a complex aurous salt of ethvlenethiocarb- 
amide with the formula (Au,2etu)H a O, where ‘ etu 9 
represents ethylenethiocarbamide. * 

This compound, prepared by G. T. Morgan, is 
stable, crystalline, and colourless at ordinary tem¬ 
peratures. It is soluble in distilled water, forming 
a solution neutral to litmus and with a pH value of 
about 6*2. It was tested for therapeutic effects on 
both human and bovine types of infection. For 
the former, inoculations were made subcutaneously 
into guinea-pigs with 1 mgm. doses of a virulent 
human strain. All the animals, control and experi¬ 
mental groups, died within a few weeks of one 
another, and all showed characteristic progressive 
lesions of similar extent. 

It was found that treatment with the gold com¬ 
pound in bovine disease in rabbits prolonged life 
about 50 per cent when compared with controls. 
We adopted the arbitrary standard that treated 
animals should survive at least two or three times 
longer than the average length of life of the controls 
before clinical trial should be proceeded with. In 
view of the wide variations in individual suscepti¬ 
bility, and the difficulty that this entails in drawing 
sound positive conclusions from a small series of 
animals, it is absolutely necessary to exercise the 
utmost caution before arousing clinical expectations. 

The second compound tested by us was a complex 
gold derivative of succinimide, prepared by my 
colleague, Sir William Pope. This compound is 
non-ionised and the gold is associated in chemical 
combination in an internal organic ring. It is a 
white, crystalline, stable compound at ordinary tem¬ 
peratures, readily soluble in water to a neutral 
solution. 

This substance was tested for therapeutic effect 
in experimental bovine infections in rabbits. In 
some animals this treatment was supplemented by 
injections of potassium iodide subcutaneously; in 
no case has any therapeutic benefit been observed. 
There has been no increase in the lengths of life of 
the treated animals, and the type and extent of 
disease at post-mortem examination in treated and 
control animals has in every case up to the present 
been similar. 

These compounds are interesting because one de¬ 
lays death and the other is entirely without action. 
They may afford a hint as to the lines on which 
organic chemists should proceed, and perhaps show 
that gold in the ionic form is desirable. 

The Internal Secretions. 

In the last twenty years much evidence has ac¬ 
cumulated to show that the glands of internal 
secretion are responsible for the regulation of growth, 
of metabolism, and often for our appearance if not 
for our very character. Exaggeration or diminution 
in the secretion of one or other of the tissues may 
induce conditions so decided, as to be obvious to 
everybody, though the effects produced by minor 
alterations in the co-ordination of the several 
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secretions may not be so evident. Giants and dwarfs, 
unusual pigmentation and anaemia, disproportion 
in the growth of the skeleton, such as enlarged hands 
and face, bulging deer-like eves or oriental eyes and 
beards in women are noticeable to eveiyone ; exces¬ 
sive fatness or emaciation, a choleric or bucolic 
temperament cause no comment, yet may equally 
arise in the victim from a want of co-ordination in 
the internal secretion. 

The gonads present the clearest evidence of the 
influence which a tissue may exert on metabolism. 
I will refer only to the ovary. The ovary differs 
from other organs of internal secretion in that it 
functions in a cyclic manner, and it is obvious that 
extracts made from ovarian tissue may exert a 
different action according to the period of the cycle 
when they are made. Numerous extracts have 
been prepared from the ovary which are reputed 
to exert one or other type of action. f Oestrin * is 
the name given to one such substance : it can be 
made from many sources, both animal and vege¬ 
table, besides the ovary. Oestrin exerts a very 
definite action in lower animals, but its use in man 
is so variable and disappointing as to make it value¬ 
less in practical medicine. When it is injected sub¬ 
cutaneously into spayed rats and mice it produces 
typical oestrus with normal sex instincts, and when 
injected into immature animals it induces puberty ; 
regular injections at fixed intervals will keep 
animals sterile. 

Many experimental observations show that the 
corpus luteum is concerned with the rhythm of the 
oestrus cycle and with the prevention of ovulation. 
A persistent corpus luteum, both in the case of 
animals and women, produces sterility, a condition 
which is cured by its removal. 

A third active substance distinct from oestrin 
and corpus luteum is elaborated by the ovary and 
was described by Marshall and myself. This sub¬ 
stance is water-soluble and thermo-stable, and can 
be prepared from the ovary at one stage of its cycle 
only, by maceration with warm saline followed by 
boiling and filtering. The injection of this substance 
into animals causes a secretion of pituitrin, and this 
in turn renders the uterus supersensitive and highly 
responsive to other forms of stimulation. 

Our experiments showed that at one stage only 
of the ovarian cycle was this hormone elaborated, 
namely, at the stage when the corpora lutea are 
degenerating. So long as the corpora are function¬ 
ing they control the metabolism of the ovary, but 
when they degenerate control is lost and the ovary 
liberates the specific substance which excites the 
pituitary gland to secrete. This means that extracts 
of the ovary made between the heat periods or 
during pregnancy are without effect on the pituitary 
gland, but extracts made just before the heat period 
or just before parturition induce secretion of the 
gland. As the significant action of pituitary extract 
is to sensitise the uterus it is difficult, if not impos¬ 
sible, to avoid the conclusion that these two phe¬ 
nomena are closely associated. 

It is not suggested that the ovario-pituitary endo¬ 
crine mechanism is the sole factor in producing 
labour pains. No doubt the foetus itself acts as a 
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direct stimulus, and without the foetus the intense 
muscular contractions would Hot occur, but it is 
also clear that the onset of labour oannot easily be 
accounted for without postulating some further 
exciting cause apart from the foetus and the uterus. 

In conclusion, no romance can be more remark¬ 
able than the fact that doctors, by using pituitary 
extract to stimulate the uterus in pregnancy, should 
have adopted the method which Nature herself em¬ 
ploys and that physiological function is after all a 
pharmacological action. 

Medicine and Physiology. 

Civilisation has been responsible for many new 
diseases. Our food-stuffs in great cities are often 
preserved and important constituents of fresh foods 
may be looking. The science of dietetics has as¬ 
sumed an enhanoed importance lately, which is 
partly due to the artificial preparation of many of 
our foods. Many experiments have been made in 
my laboratory to show that oertain foods given in 
excess to animals fed on a synthetic diet, but con¬ 
taining an ample supply of the recognised vitamins, 
suffer from poisoning sometimes of the most pro¬ 
found and fatal kind. The same experiments made 
on animals living on an ordinary diet show that the 
excess of the 4 poisonous ’ food is harmless. For 
example, certain preparations of irradiated ergo- 
sterol given to rats which are being fed on a synthetic 
diet act as a poison, but if the rats ore fed on bread 
and milk the effect of the ergosterol is negligible. 
In real life we do not live on a completely synthetic 
diet; nearly everyone takes some if not an abun¬ 
dance of fresh food, so the practical value of this 
type of experiment may be over-estimated, though 
it is of considerable academical interest. 

Civilisation has brought bad sanitation in houses, 
and even our windows may be depriving us of fresh 
air and filtering out certain rays of light, bringing 
its attendant tuberculosis—for tuberculosis is a 
disease of houses. Science is now engaged in en¬ 
deavouring to remedy the evil effects which it has 
produced. 

I have endeavoured to show that all precise 
knowledge in therapeutics is based upon controlled 
experiments on animals or man, and that the eluci¬ 
dation of the action of medicaments by the methods 
and data of experimental physiology is on^ of the 
most important steps taken to place medicine on a 
scientific basis. How important this is fnay be 
gauged from the fact that all fundamental advances 
in treatment in the last thirty years have originated 
directly or indirectly from experiments on animals. 
There can be no doubt that the future of thera¬ 
peutics, and therefore of medicine as a whole, is 
intimately connected with physiology. 

Britain for fifty years has every reason to be proud 
of her progress and achievements in physiology ; it 
is acknowledged that she can show records second 
to none and that her savants have included some 
of the world’s greatest investigators. It remains 
for us to hope that in the future she may attain 
equal success in the associated sciences directly 
concerned with the relief of suffering and ease of 
disease. 
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News and Views. 


Ik staging joint discussions upon various subjects 
of general interest, the British Association performs 
one of the most useful of its public functions. Scientific 
workers of different schools and training meet, as they 
seldom do, to focus their peculiar outlooks upon a 
particular problem; the public benefits by hearing 
at first hand the latest developments of scientific 
thought or discovery, and can scarcely but be im* 
pressed by divergences of opinion which suggest that 
science, still in process of development, abhors dogma 
and finality. The discussion on “The Nature of 
Life ”, held at Cape Town on July 25, was more than 
usually interesting, since it indicated a swing of the 
pendulum towards the vitalistic view of the nature of 
life. According to the Cape Town correspondent of 
the Times , General J. C. Smuts, in opening the dis¬ 
cussion, developed his theory of 1 holism ’, which he 
regards as avoiding the difficulties of both the vitalistic 
and mechanistic theories. Life is neither a substance 
nor a force ; it is a structure, a new emergent structure 
based on pre-existent physical structures. Evolution 
from the most primordial forms of matter to the 
highest forms of mind is a continuous process, and this 
process 'is characterised at one end by physical 
structures with a minimum of functional structure, 
and at the other end by functional structures with a 
minimum of physical structure, and in between by 
a transition area of combined physical and functional 
structures. The first is called matter, the second 
mind, and the area of mixed structures, life. 

Life-structures or patterns, according to General 
Smuts, have the characters of wholes, which are not 
mechanical aggregates, but in which each part in¬ 
fluences and moulds every other part. In a whole, 
the parts are really members, and the whole itself 
appears to play a centralising, unifying, and co¬ 
ordinating r61e. Dr, J. S. Haldane in general agreed 
with General Smuts’s rejection of orthodox vitalism 
and mechanism, and accepted the holistic view of life 
as a unity which maintains and asserts itself in an 
environment which is part of its whole. Prof. Wildon 
Carr stood for the vitalistic outlook, and suggested 
that Smuts’s holism is but another name for enteleohy, 
and that the reality of life is activity of an essen¬ 
tially individual and purposive nature distinct from 
mechanical activity. Prof. L. Hogben said that he 
is not prepared to believe anything not amenable to 
experiment; prof. A, S. Eddington pointed out that 
the essential requirements of holism are not radically 
inconsistent with the mechanistic hypothesis ; and 
Prof. G. Barger made striking testimony to the failure 
of synthetic chemistry to build up a living cell, point¬ 
ing out at the same time that although the mechan¬ 
istic view is difficult to accept, resort to other hypo¬ 
theses seems to be treachery to science. 

On July 23 the Institution of Professional Civil 
Servants gave evidence before the Treasury Com¬ 
mittee, presided over by Sir Harold Caipenter, which 
is examining the method of recruitment and conditions 
of service of the civilian scientific and technical 
offioers employed in Government Departments. At 
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the request of the Committee the Institution had pre¬ 
viously prepared a preliminary statement of evidence 
indicative of its general policy in regard to the matters 
which the Committee is charged to examine. The 
Institution’s witnesses were led by its prssic&nfc, Sir 
Richard Redmayne, who was supported by Messrs. 
S, H. Bales, T. Smith, R. A. Watson Watt, and C. L. 
Leese. As the Institution is representative of all 
classes of scientific workers employed by the State in 
the departments under consideration by the Com¬ 
mittee and has acted in consultation with the .Associa¬ 
tion of Scientific Workers, its views upon the organisa¬ 
tion of the scientific departments and the conditions 
upon which the staffs should be employed are worthy 
of full consideration. The Institution submitted 
proposals for the co-ordination of all branches of 
scientific research and experiment in a unified State 
scientific service. Such a service would involve a 
common system of recruitment, promotion, and con¬ 
ditions of appointment, and uniform scales of salary. 
The Institution also emphasised the need for appro¬ 
priate salary scales and status for scientific officers 
in order to attract suitably qualified candidates. The 
careers offered to the scientific staffs should be equal 
to those offered to their professional and adminis¬ 
trative colleagues. 

The Institution submitted specific proposals for 
common grading and salary scales for a scientific 
service which in its view could be applied to scientific 
organisations as at present constituted. It considered 
that the basic grade should normally be recruited 
from candidates between the ages of 21 and 24 years 
who possess an honours degree of a British university 
or its equivalent. Confirmation in the grade should 
be subject to the issue of a certificate of competence 
to perform the full duties of the grade, and such 
certificate should only be issued after a period of 
two years of strict probation. The Institution has 
followed the precedent established in the museums, 
Royal Botanic Gardens, Kew, and the Patent Office, 
in submitting a long scale for the basic grade in order 
that men who perform good service but do not possess 
such exceptional ability as to obtain promotion 
quickly shall be in a position to educate their children 
appropriately and to retire on an adequate pension. 
The Institution considers that provision for special 
promotion should be made for officers of exceptional 
ability. The Institution also dealt with the pay at 
present attaching to the highest posts in the scientific 
departments, which it considers entirely inappropriate 
to the status and responsibilities of their occupants. 

The sixty-eighth annual meeting of the Devonshire 
Association and the summer meeting of the New¬ 
comen Society were held together at Dartmouth on 
July 23-26. While both societies carried out their 
own usual programmes of visits, eto., they joined to¬ 
gether to commemorate the bicentenary of the death 
of the great inventor, Thomas Newcomen, who was 
bom at Dartmouth in 1663 anil died in London on 
Aug, 6, 1729. In the absence of the Mayor of Dart¬ 
mouth through illness, the members of the Societies 
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were officially welcorned by Alderman Pillar on be¬ 
half of the Corporation of Dartmouth, after which a 
eulogy on the work of Newcomen was pronounoed 
in the pxiblic gardens at the site of the Newcomen 
memorial by Mr. L. St. L. Pendred, president of the 
Newcomen Society. Speaking of Newcomen as a man 
who had brought fame to his town, his county, and his 
country, and had given the whole world the art of con¬ 
verting fuel into useful power for the benefit and con¬ 
venience of humanity, Mr. Pendred referred to the 
difficulty of visualising the conditions with which 
Newcomen had to contend. Acquainted with the 
needs of the mines of Cornwall and Devon, which 
were being killed by the influx of water with which 
the antique pumping plant of the day was unable 
to cope, it was Newcomen’s glory that he, and he 
alone, saw the means of meeting the needs and that he 
produced a design so perfect in its simplicity that for 
many a long day no radical improvement in it was 
effected and no other engine appeared in opposition to 
it. Knowing little of the man himself, yet we may 
suspect that he had some of the ” Divine insanity of 
noble minds that never falters or abates, but labours, 
and endures, and waits, till all that it foresees it finds, 
or what it cannot find, creates 

The last of the joint meetings was held in the Sub¬ 
scription Rooms at Dartmouth on July 25 to hear 
a lecture on “ Thomas Newcomen—Two Hundred 
Yearn of Steam Power ”, by Eng. Capt. E. C. Smith. 
Capt. Smith said that thotigh the steam machinery of 
to-day is the outcome of the work of hundreds of in¬ 
ventors, engineers, and men of science, there are four 
great landmarks in its history. The first of these is 
the introduction of the atmospheric steam engine by 
Newcomen, the second is connected with the epoch- 
making discoveries and inventions of Watt, the third 
is the adoption of the compound engine for ships, 
which we owe to John Elder, and the last is the inven¬ 
tion of the steam turbine by Sir Charles Parsons. 
Historians often fail to realise the importance of the 
work of Newcomen, who began building engines sixty 
years before Watt. Watt’s great improvements were 
made between 1765 and 1785, after which came the 
application of steam to transport on land and sea. 
Watt liad nothing to do with this. The steam engine 
itself and the locomotive were purely British inven¬ 
tions, but the steamboat was largely dtie to work in 
America. By 1840 the total horse-power of the 
world’s steam engines was about 2,000,000 ; by 1880 
it was about 28,000,000 ; to-day it runs into hundreds 
of millions, and there seems no adequate reason to 
think that the steam engine will lose its place as the 
most important prime mover. Looking back to the 
days of its original introduction, one can say that 
Newcomen stood in relation to Watt very much as 
Trevithick stood in relation to Stephenson: Watt and 
Stephenson were the great improvers, Newcomen and 
Trevithick the original pioneers. 

Immediate success has attended negotiations be¬ 
tween the Australian Council for Scientific and In¬ 
dustrial Researoh and the University of Adelaide for 
the establishment of a Division of Soils Research for j 
the Commonwealth. The Council recently invited the | 

No. 3118, Vol. 124] 


University to co-operate with it in this project, the 
broad division of responsibilities being that the latter 
should provide the required laboratories in the grounds 
of the Waite Agricultural Research Institute, and the 
former should provide equipment, staff, aqd mainten¬ 
ance and generally conduct the work of the Division. 
Within three weeks the University was able to an¬ 
nounce that through the generosity of Mr, Harold 
Darling, acting on behalf of his family, which has for 
a long time been intimately associated with South 
Australian agriculture, the sum of £10,000 had been 
made available for the erection of the necessary 
laboratories. It is understood that Prof. J. A. Pres¬ 
cott, while still retaining his chair of agricultural 
chemistry in the University, will be the chief officer of 
the new Division. He has for some time been adviser 
on soils problems to the Council for Scientific and 
Industrial Research, and under his direction much 
useful work has been done on the soils of some of the 
irrigation areas. The new move will make possible a 
considerable extension of activity which, through the 
Imperial Bureau of Soil Science at Rothamsted, should 
ultimately benefit many other parts of the Empire. 

In connexion with Mr. Field’s suggestion, referred 
to in our issue of July 27, p. 156, that some of the 
early peoples of North Arabia may have moved 
into the Nile Valley, we may refer to a letter from 
Mr. Guy Brunton which appeared in the Tim&a of 
July 18, in which he gives extracts from a report pre¬ 
sented to the Trustees of the British Museum, describ¬ 
ing further excavations in Egypt bearing upon the 
origin and affinities of the Badarian culture. Some 
doubt has been expressed as to the early date of this 
culture, but in the past season a widespread Badarian 
settlement deposit was found into which were sunk 
many graves clearly subsequent and typically early 
pre-dynastic (Amratian). The relation between Ba¬ 
darian and Amratian was clearly indicated by the dis¬ 
covery of intermediate types of pottery. An Amra¬ 
tian flint knife 17 inches long is perhaps the longest 
known. An important addition to our knowledge of 
the earliest predynastic civilisation has been made in 
the confirmation of the early date of the culture to 
which the name Tasian has been given. This culture 
differs from the Badarian ; its pottery, while akin to 
the Badarian, is distinct and thought to be of earlier 
date. This is now confirmed by the investigations of 
Dr. Sami Gabra near Deir Tasa, where an undisturbed 
grave was found to contain a typical pot and two stone 
celts. This people apparently also, used incised 
beaker-shaped vases of block pottery. Three skulls 
have been found in good condition. They differ in 
type from Badarian, being rounder headed, with 
squarish faces and heavy square jaws. 

In the same issue of the Times is a further contri¬ 
bution to Egyptology, which isalsoof interest to Biblical 
students. Dr. A. M. Blackman, in a lecture at Oxford, 
has suggested that the Papyrus Salt may refer to 
Moses. An incident described in that papyrus states 
that the punishment inflicted upon a workman for his 
misdemeanours by a vizir was revoked by ‘Mo*e\ 
Apparently he was influential enough to secure the de¬ 
position of the vizir, though no title is given him and 
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no mention is made of any official position held by 
him. Dr. Blaokman suggests that this casual intro¬ 
duction of his name may point to the fact that he was 
wall known as a red resser of grievances interested 
in the workman class as we know Moses to have 
been. If this highly speculative suggestion could be 
supported, it would be of no little interest. It has, 
in addition, an important bearing upon another 
point. If the identification were accepted, it 
would place Moses’ sojourn in Midian as during the 
last years of Sethos II. At the death of this Pharoah 
five troubled years followed which would have afforded 
a favourable opportunity for the Exodus. This would 
give a date for that event at most fifteen years later 
than the death of Menept^li, in whose reign it is placed 
by generally accepted chronology, but whose strong 
character is scarcely consistent with the course of 
events of the Biblical narrative. 

According to the British Rainfall Organisation, 
Meteorological Office, Air Ministry, the total rainfall 
over Great Britain for the six months, January to 
June 1929, was less than 70 per cent of the average 
for the same period almost everywhere, the only 
impoi'tant exceptions being the counties of Devon, 
Cornwall, and Pembroke, parts of the south-western 
isles of Scotland and of an adjoining strip on the 
mainland, a narrow belt along the east coast of 
Scotland, an area in north-east Yorkshire, and a part 
of Sussex and the Isle of Wight. In spite of a June 
which was generally wet in Scotland, percentage 
values of less than 50 per cent for the six months 
were recorded in Ross and Cromarty. Another area 
of less than 50 per cent included a part of south 
Yorkshire and the northern portions of Derby shire 
and Nottinghamshire*. At Camden Square, London, 
the total fall for the six months was 52 per cent of 
the average. In Ireland the fall for the six months 
was generally in excess of 50 per cent. Less than 
60 per oent occurred along the north-west coast and 
around the mouth of the Shannon. More than 80 
per cent occurred in places on the east coast, while 
the highest percentage value for the six months was 
116 per cent at Waterford. In most parts of England, 
Wales, and Ireland, June was a dry or very dry month. 
Only about 40 per cent of the June average was 
recorded in the southern Pennine area, in the eastern 
parts of Lincolnshire and Norfolk, in a large area 
including much of Cambridge, Bedford, Hertford, and 
Essex, and round the mouth of the Shannon. More 
than 180 per cent of the average June fall was measured 
in the extreme north of Scotland and more than 130 
per cent in the extreme north of Ireland. About 
150 per oent of the average amount fell in south-west 
Cornwall. At Camden Square, London, the June 
fall was 64 per cent of the average. 

Several specimens of the Nkosi Island aitutunga 
(Limnotragu* speket eylvestris), recently described by 
Colonel R. Meinertzhagen, have been received in the 
Department of Zoology of the British Museum 
(Natural History) from Captain C. R. S. Pitman, 
Game Warden of Uganda. Nkosi Island, the southern¬ 
most of the Basse Group, in the Victoria Nyanza, is 
an island covered with dense, dry forest, and the 
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situtungas, which are usually swamp-dwelling ante¬ 
lopes, have assumed more terrestrial habits. Colonel 
Meinertzhagen estimated that in 1926 there must 
have been at least two hundred of these animals 
existing on Nkosi Island. The Department of Ento- 
mology of the Museum has received from Mr. F. W. 
Urich, Port of Spain, Trinidad, six exanflples of 
ParUophlkalmus tabaninus Thunb., a large two¬ 
winged fly, specimens of which sometimes measure 
as much as two inches in length. Pantophlhalmu# y 
which occurs in the West Indies and other parts of 
tropical America, is the largest of all Diptera ; not¬ 
withstanding its formidable appearance, however, 
it is quite harmless and is incapable of biting. The 
larvae have the remarkable habit, unique among 
Diptera, of boring in the solid wood of living trees, 
in which they gouge out clean-cut, nearly horizontal 
tunnels, and feed upon the exuding sap. Mr. Frank 
H. Taylor has presented a green cicada (Cystosoma 
Haunderiti Westw.), taken by him at Eimgella, 
Queensland. The song of this insect, which in New 
South Wales and Queensland occurs locally in vast 
numbers, is heard in hot and Bultry weather before 
a thunder-storm. It is said to be unlike the shriller 
and harsher notes uttered by the common cicada, 
and to resemble the sound of a loud, deep, and guttural 
4 R continued incessantly, with vibrations. The 
Trustees have accepted for the Department of Botany 
the bequest by the late Mr. Arthur Bennett of his 
herbarium of British pondweeds. Mr. Bennett made 
a lifelong study of the genus Potamoyeton, and the 
value of his herbarium is much enhanced by the in¬ 
clusion of numerous notes and correspondence relating 
to the specimens. 

At the eighth annual general meeting of fellows of 
the National Institute of Agricultural Botany at 
Cambridge on July 26, the chairman of the Council, 
Dr. E. S. Beavcn, reviowod in turn the principal 
activities of the Institute in the past year. Two 
important branches of the work, the Official Seed 
Testing Station, and the Wart Disease of Potatoes 
Immunity Trials, are delegated to the Institute by the 
Ministry of Agriculture, and these functions are 
supplemented by cognate investigations into germina¬ 
tion problems, potato virus diseases, and the yield 
and maturity of potato varieties. The Potato 
Synonym Committee, of which Dr. Salaman is the 
chairman, lias reported a substantial improvement 
in the nomenclature of potatoes ; the Council hopes 
to win the co-operation of seedsmen in extending 
this work to cereals. Dr. Beaven referred to the 
encouragement offered in the last century by the 
Royal Agricultural Society to plant-breeders and, 
after tracing the relationship between animal and 
plant breeding and the influence of Mendel’s work, 
pointed out that field trials of the kind undertaken 
by the Institute would be needed for many years. 
The difficulty of the task and the value of the results 
were illustrated by the series of barley trials com¬ 
pleted in the past year. Two varieties raised by 
systematic methods of plant breeding were shown 
to be generally and significantly more profitable 
to farmers than any others, and records collected 
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independently by the Official Seed Testing Station 
and the Essex County Farmers Union not only con¬ 
firmed this conclusion but also showed that these 
two varieties are now grown more widely than any 
others. The study by competent critics of these 
and the similar results now being obtained at the 
Institute should win for it the support of agriculturists. 

We learn from the Time .£ of July 23 that at the 
suggestion of Dr. R. J, Renison, rector of Christ 
Church, Vancouver, the Royal Empire Society is 
having a plaque made in England to be placed in 
Vancouver Cathedral to commemorate the work of 
Captain Cook in that part of the world. Records 
show that it was in 1778 Cook sailed up the west 
coast of North America. He struck the coast at Lat. 
44° 55' N. on Mar. 7, and he “ proceeded to make an 
almost continuous survey of the coast " up to and 
beyond Bering Straits as far os Lat. 70° 41' N., where 
he was barred by the ice. He named the farthest 
visible point. Icy Cape ; he also discovered and named 
Nnotka Sound, Prince William’s Sound, and Cape 
Prince of Wales; and lie penetrated Cook’s Inlet. 
His work is believed to have inspired that of Van* 
couver in 1792, when the latter circumnavigated 
the island that now bears his name. The memorial 
is to be unveiled in September during the visit of 
Sir John Sandeman Allen, chairman of the Royal 
Empire Society. 

Mr. F. W. Skinner, in Engineering for July 19, gives 
an account of the difficult, but finally successful work, 
of righting one of the large reinforced concrete 
caissons which hod capsized on July 27, 1927, while 
being sunk into position for one of the piers of the 
Poughkeepsie Suspension Bridge, N.Y. The caisson, 
136 ft. long, 60 ft. wide, 104 ft. high, when it capsized, 
had a weight submerged of nearly 13,000 tons, 
equivalent to about 19,000 tons in air. Owing to the 
great depth of water, strong tidal currents, formation 
of ice, and the traffic in the river, the work of righting 
proved an arduous matter, and it was not until Oct. 8, 
1928, that the caisson was finally in position again. 
The methods employed included the weighting of the 
higher side of the caisson, lifting the lower side by 
means of ste^l pontoons from which the water had 
been pumped, and pulling by tackles anchored in the 
river bed. It was estimated that forces approximat¬ 
ing to 100,000 ft,-tons were brought to bear on the 
caisson as against the adverse moment of 40,000 
ft.-tons. After righting, the sinking operations were 
resumed and the pier completed on May 17, 1929. 

Watching the modem passenger-carrying aeroplane 
in the air, it is difficult to realise that a machine built 
just over twenty years ago is of sufficient interest and 
importance to justify a place in the Science Museum, 
Kensington. So fast has been the progress of aeroplane 
construction, however, that the little monoplane in 
which M. Louis B14riot crossed the English Channel on 
July 26, 1909, is now a historic relic. The occasion was 
commemorated on Saturday last, when M. Bteriot 
crossed the Channel in one of his latest machines, a 
twin-engine monoplane of about 1000 h.p. The oross- 
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ing oocupied 12 min., as against the 33 min. taken in 
the flimsy little machine he used twenty years ago. 
M. B16riot landed at Bwingate Aerodrome, Dover, and 
went by motor-car to North Foreland Meadow, where 
there is a commemoration stone to mark,his landing 
there in 1909. He was welcomed by the Mayor of 
Dover and Sir Sefton Brancker, Director of Civil 
Aviation in Great Britain, and afterwards proceeded by 
air to London. The same evening, M. and Mme. 
Bl^riot were the guests of honour at a dinner, presided 
over by Lord Thomson, Secretary of State for Air, to 
oelebrate the Seventh International Aero Exhibition 
being held at Olympia. 

A considerable earthquake was recorded at Kew 
Observatory on July 23. The first impulse reached 
the Observatory at 8 hr* 47 min. 6 sec. Greenwich 
Mean Time. The seismograms indicate that the epi¬ 
centre was close to the north coast of Ireland. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A lecturer 
in mechanical engineering at the Swansea Municipal 
Technical College—The Director of Education, Educa¬ 
tion Office, Dynevor Place, Swansea (Aug. 10). In¬ 
spectors for the purposes of the Diseases of Animals 
Acts, 1894-1926, under the Ministry of Agriculture and 
Fisheries—The Secretary, Ministry of Agriculture and 
Fisheries, 10 White hall-place, S.W.l. (Aug. 12). A 
technical officer, at the Royal Aircraft Establishment, 
for writing descriptive matter and instructional hand¬ 
books on wireless and electrical apparatus—The Chief 
Superintendent, Royal Aircraft Establishment, South 
Famborough, Hants (Aug. 13). An assistant in the 
dairy bacteriology research division of the Ministry 
of Agriculture for Northern Ireland—The Secretary, 
Civil Service Commission, 16 Donegall Square West, 
Belfast (Aug. 14). A taxidermist and an assistant 
librarian in the Faculty of Science of the Egyptian Uni¬ 
versity , Cairo—The Director of the Egyptian Education 
Office, 39 Victoria Street, S.W.l (Aug. 16). A resident 
lecturer in geography at the Caerleon Training College 
for Men—C. Dauncey, County Hall, Newport, Mon. 
(Aug. 21). An assistant lecturer in physics at the 
Bradford Technical College—The Principal, Technical 
College, Bradford (Aug. 23). A chemist with experU 
ence in research on yeast problems for research work 
in industrial microbiological chemistry—The Research 
Manager, Imperial Chemical Industries, Ltd., Technical 
Department (Nobel Section), Stevenston, Ayrshire. A 
lecturer in physics at the Memorial University College, 
St. John’s* Newfoundland—S. T. Harrington, Wood- 
field, Malvern Wells, Worca. Laboratory assistants 
at the Royal Arsenal, Woolwich—The War Depart¬ 
ment Chemist, B.47, Royal Arsenal, Woolwich, 
S.E.18. A computer under the Government of 
Tanganyika Territory, for the Survey Department— 
The Crown Agents for the Colonies, 4 Millbank, S.W.l 
(quoting M/1406). A junior assistant in the depart¬ 
ment of the War Department Chemist — The War 
Department Chemist, B.47, Royal Arsenal, Wool- 
wioh, S.E.18. A lecturer in agricultural chemistry in 
the University of Reading—The Registrar, The Uni¬ 
versity, Reading. ♦ 
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Research Items. 


Salmon Fishery in California.—The development of 
the use of water-power in Great Britain ana its pre¬ 
liminary, the impounding of lakes and damming of 
rivers, are bound ultimately to have an adverse effect 
on the salmon productivity of the country, and that 
probably in spite of the best safeguards which can be 
agreed upon. The lesson of the Sacramento and San 
Joaquin Rivers in California, the first rivers there to 
to be fished for salmon by white men, is a plain one. 
Since 1874 the fishery has produced 205 millions of 
pounds of salmon (says Gahjorma Fieh and Game for 
January), and now, in an endeavour to keep up the 
stock, as many as 100,000,000 young salmon from 
hatcheries have been planted in a single year. Over¬ 
fishing is apparently one cause of the decline, but a 
factor, scarcely less important, is the cutting off of the 
spawning grounds by dams. An important investi¬ 
gation of the spawning beds has just been completed, 
and this has necessitated observations of obstructions 
in the streams and of the workings of fish-ladders and 
screens. The survey has determined that, as near as 
can be calculated, there were, in 1928, 510 lineal miles 
of stream in which salmon might spawn, as compared 
with the 6000 miles before the dams were constructed. 
It is estimated that 80 per cent of the spawning 
grounds in the Sacramento and San Joaquin river 
systems Jiave been cut off by the obstructions of dams, 
both power and irrigation. The salmon fishery in 
California is now at the point when sometliing must 
be done, and at once, in order that it may be pre¬ 
served for future generations to enjoy. 

An Amphibious Centipede from India.—At the 
Indian Science Congress, B. Boimell described the 
finding of a Geojphilid in loose soft mud in the mouth 
of the Cooum River, Madras. The specimens were 
obtained in July 1928 when collecting poly chaste 
worms, Marphyaa and Lycaatia , in the bed of the river 
in brackish water. It was found that the centipedes 
could withstand immersion in water for nearly twenty- 
four hours. The other amphibious centipedes recorded 
are Linotenia maritima and Schendyla submarina on the 
shores of the Mediterranean and on the Atlantic coast 
of Europe, and Pectiniunguia americanua under sea¬ 
weed, driftwood, etc., on the shores of the Gulf of 
Mexico. The author suggests that amphibious centi¬ 
pedes may be more widely distributed than these 
records indicate. 

The Mammals of Ceylon.—Since a provisional list 
of the mammals of Ceylon was published in 1923, 
many new forms have been discovered in the island, 
and new facts have been brought to light regarding 
distribution. Accordingly W. W. A. Phillips contri¬ 
butes a new check list, in which the names, scientific 
and native, and the range of each species and sub¬ 
species are recorded (Spolia Zeylanica, vol. 15, 
p. 119; 1929). The mammals have increased in 
number to ninety-eight species and sub-species, and 
even the bare list brings out some interesting features. 
Ceylon may be broadly divided into three climatic 
zones, the low-country dry zone, comprising the 
northern half of the island and possessing a fauna 
closely resembling that of the Indian mainland; a 
lowroountry wet zone ; and a central hill zone. Each 
zone has a fauna differing in many respects from that 
of each other zone, and in many oases the forms 
found in any zone are peculiar to it and are not found 
in the remainder of the island. 

Rhlzopoda of the North Sea and Baltic.— Dr. L. 
Rhumblw (Die Tierwelt der Nord- und Gstsee. 
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Lieferung 13, Toil II. a, “ Amcebozoa et Reticulosa) " 
describes the Amcebozoa and the Foraminifera of 
these regions. Although marine amoebae are very 
common they are still little known. It seems extra¬ 
ordinary that only one species has been described 
which was actually living m the North Sea, and this 
one is a parasite in the diatom Biddulphia eineneis. 
Free-living amoebae have been found by Rhumbler 
and Gruber in aquaria filled with North Sea water— 
Amoeba cornminuena and A . cryatollina — and in 
aquaria filled with Baltic water from Kiel six species, 
including A . cryatollina, have been described. Three 
of these are well known in fresh water. Many of 
the small amoeba-like organisms found in the sea are 
most probably phases in the life of oertain Foraminifera. 
In the sub-order Testacea only five species are known in 
the sea water and these mostly from aquaria. Amongst 
them is the interesting Trichosphaerium sicboldii , 
which has an alternation of spore formation with a 
gamete-forming phase. On the other hand, the order 
Reticulosa is rich in species. The Foraminifera have 
always been specially studied. They are easily col¬ 
lected and the shells are varied and beautiful. Two 
species of the sub-order Nuda are included, and a 
member of the genus LabyrinthvXa not yet identified 
has been found commonly in the sea-water aquaria 
of Heligoland. All the rest belong to the true Fora¬ 
minifera. There are useful keys for the identification 
of species, of which there are about 200 in the area, 
chiefly from the North Sea and western Baltic, the 
eastern part of the Baltic being poor in these little 
organisms. 

Possible Molluscan Hosts for Cercaria in the Shan 
States.—The occurrence of schistosomiasis in ^coolies 
from Yunnan at a hospital in the Northern Shan 
States, and the fear of the possibility of the spread 
of the disease from China into Burma, led to a 
survey of the molluscs of the Northern Shan States 
with the view of ascertaining if any known carriers 
occurred in the region. This survey was conducted 
in November 1926-January 1927, under the direction 
of Dr. H. S. Rao, of the Zoological Survey of India, 
and his report on “ The Aquatic and Amphibious 
Molluscs of the Northern Shan States, Burma,” has 
now been published {Rec, Indian Mita,,v ol, 30, pt. 4), 
It is a very careful and thorough systematic account, 
admirably illustrated, of the 48 species of mollusoa 
(including 29 forms, races, and varieties) met with, of 
which one genus, Ekadanta , and 21 species and forms 
of gastropods, are described as new. So far as the 
occurrence of schistosome cercarite and of the known 
oarrier-snails was concerned, the results of the survey 
were negative, but the adaptive, if not the specific 
host of S . japonicum occurs in the Shan States, and 
the constant stream of Chinese coolies which comes 
in from adjacent infected Chinese provinces is more 
likely than not to carry with it the insidious parasite, 
A thorough survey of the frontier districts at all 
seasons hence seems to be desirable. 

Tropisms and Sense Organs of Lepidoptera.—Under 
the above title, Dr. N. E. Mclndoo, of the U.S. 
Bureau of Entomology, has written an excellent 
illustrated article which appears as Smithsonian 
Miscellaneous Collections, vol. 81, No. 10 (1929). It 
is well known that many phases of insect behaviour 
are still unexplained and, in turn, behaviour is largely 
the result of tropic responses. In this paper Dr. 
Mclndoo brings together the available information 
on the tropisms and sense organs of Lepidoptera, and 
includes the results of his own special studies on the 
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codling moth. Certain tests carried out with larvie 
of this insect indicated that, when in the first instar, 
their eyes are photopomtive and they search freely 
for food, but they are apparently not aided by their 
senses until within a few millimetres of the food. 
Larvae in the fifth instar sometimes acted indifferently 
to light, but generally were weakly photonegative. 
Older larvee whon ready to spin their cocoons are 
strongly photonegative : they react positively to 
gravity and to tnigmotropic stimuli, whereas the 
younger larvae behaved in an opposite manner in 
relation to these three types of stimuli. Change in 
tropisms, therefore, brings about great differences of 
behaviour. The author believes that those sensory 
structures, termed by him ‘olfactory pores’, which 
are widely scattered on the bodies and appendages 
of both the moths and their larvae, are receptors 
of smell. 

Proteolytic Enzymes in Green Malt.—The attempt 
to identify the protoolytie enzymes of plants with 
systems like the tryptic and peptic types of animals 
has been criticised by C, K. Mill and K. Linderstrom- 
Lang (Compt. Rend . Lab . GarUberg^ 17, 1-14; 1929), 
who prefer to characterise the plant enzymes by the 
nature of the substances they affect. In green malt, 
for example, they distinguish only two enzymes of 
the proteolytic type, a protease (pH optimum 4-3) 
and a peptidase (pH optimum 7-6-7 *9), the action of 
which on dipeptides is greatly inhibited by phos¬ 
phates. 

Ocean Surface-Water Temperatures.-—Means of accu¬ 
rate and quick recording of surface temperatures of 
the ocean are described in a paper by Sir Frederic 
Stupart and Messrs J. Patterson and H. (L Smith in 
Bum tin No. 68 of the National Research Council 
(Washington, D.G.: National Academy of Sciences). 
The most effective instrument was found to be a 
mercury-in-steel thermograph in which the bulb was 
heavily plated with copper and inserted in the intake 
of the steamer's condenser. The recording part is of 
the usual thermograph pattern and is fixed between 
two ribs of the ship. The trace never showed any signs 
of vibration. The apparatus was tried on North 
Pacific and equatorial steamer routes. So far, the 
most numerous data have been obtained from the 
North Pacific. A study has been made of departures 
from normal of North Pacific water temperature, with 
the view of discovering if any correlation can be found 
between variations in water temperature and the 
weather of western Canada. A fairly definite corre¬ 
lation has been established, especially in winter, be¬ 
tween the temperature of the water and the intensity 
of the Aleutian atmospheric low pressure area. When 
the temperature gradient is large the pressure is low, 
and this means increased oceanic winds with higher 
temperatures on the Canadian seaboard, However, 
when the temperature gradient of the water has its 
normal maximum in summer, the Aleutian low is not 
marked, ho that other factors must be involved. 

Superconductivity of Thorium.—The issue of Die 
Natururiesenschaften for May 24 contains a short note 
from Prof. W. Meissner, in which he states that he 
has succeeded in obtaining metallic thorium in the 
superconducting state. The specimon experimented 
upon was a single crystal, 12 mm. long and 3 mm,thick. 
When cooled in liquid helium its electrical resistance 
was at first a little less than two per cent of its resist¬ 
ance at 0° C. The transition took place at about 
1*4° absolute, and at 1*3° absolute the resistance had 
fallen to less than 10-* of its value at 0° C. Thorium 
becomes a superconductor at a lower temperature 
than any other metal which it has yet been found 
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possible to obtain in this peculiar condition, the lowest 
transition temperature previously recorded being 2*1° 
absolute for the gold-bismuth eutectic. Prof. Meissner 
suggests, however, that silicon may become super¬ 
conducting at some temperature below 1-2° ab¬ 
solute. 

The Carbon Molecule.—Dr. R, C. Johnson and Mr. 
R. K. Asundi have contributed an interesting paper 
to the July number of the Proceedings of the Royal 
Society on the diatomic carbon molecule which exists 
in the discharge tube. Two years ago, before the 
guidance afforded by recent developments of the 
theory of band spectra had become available, Dr, 
Johnson had suggested, in connexion with an analysis 
of the fine structure of the well-known Swan bands, 
that these arose from a molecule with the same 
empirical formula as acetylene (C^H a ). Since then, 
evidence, which is largely summarised in the present 
paper, has been accumulating that carbon (C a ) and 
not f acetylene ’ is the true emitter, and this view is 
now endorsed. In addition, it has been found possible 
to extend the previously described so-called high- 
pressure bands of carbon into the ultra-violet and 
infra-red, and it has now been shown that both these 
and the Swan bands represent transitions to a common 
final state. Dr. Johnson also discusses the discharge 
conditions under which C a molecules are likely to be 
found, and states very clearly and with some exten¬ 
sion Mulliken’s theory of the structure of this form 
of carbon. 

Aggregation of Small Particles.—A very remarkable 
instance of the aggregation of small particles lias been 
described by H. S. Patterson, R. Whytlaw-Gray, and 
W. Cawood in their paper on the structure and electri¬ 
fication of smoke particleH which appears in the July 
issue of the Proceedings of the Royal Society. An azo- 
dye, m-xylene-azo-p-naphthol, was volatilised on to 
a slide. At first a mixture of red supercooled spherical 
droplets and closely packed crystalline aggregates 
was formed. Then, on standing, some of the crystal- 
line particles proceeded to develop hair-liko tails 
which were both long and extremely tenuous. As 
the tail grew, the crystal aggregate diminished in size, 
and in addition surrounding droplets evaporated, 
until in the final stages of the rearrangement there 
were in many cases only the hairs left. The latter 
were Sometimes as long as 0 16 mm., and when a 
crystalline head still remained, the tail dwindled 
away from a thiokness of the order of lO^ 4 cm. near 
the head to probably less than 10~® cm. at the other 
end. No substance other than this particular azo¬ 
dye has yet been found to show the effect on any com¬ 
parable scale. Two good microphotographs of the' 
hairs are reproduced in the paper, and in both the 
hairs would, in absence of further description, prob¬ 
ably be taken to be dirt on the slides. 

Dust in New York City Air.—An article by Dr. E, E, 
Free in the New York lHmes of June 30 describee tests 
made of the air in New York, in April and May last, 
to determine the degree of smoke pollution, and the 
number, size, and character of dust and soot particles in 
the air at different heights above the street level. The 
instrument used was the Owens’ dust oounter. Ultra¬ 
violet radiation was examined by a spectroscope. 
The greatest number of particles counted in any 
sample was 910,000, the lowest 260,000 per cub. ft. 
It is stated that rain greatly decreases the dust in the 
air and that the chief source of dust appears to be 
domestic fires. The heaviest rain never reduces the 
duet content of the air to zero, and a heavy downpour 
was less efficient as a dust remover than a thin, long- 
continued drizzle. The quantity of dust at any place 
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is governed chiefly by wind direction. An important 
fact brought out was the decrease of dustiness above 
street level, so that at about 200 ft. up the dust was 
reduced by 25-60 per cent. The New York dust was 
found to consist chiefly of grains of soot, averaging 
1/20,000 of an inch aiaraeter. It is assumed that 
these are removed from the air by settlement after 
aggregation into larger masses. This is not supported 
by evidence, and the removal of the particles from the 
city by the wind does not appear to have been taken 
fully into account, A discrepancy is indicated be¬ 
tween the results of these tests and others made by 
the Carrier Engineering Corporation. The latter 
indicated some 2000 tons of solid matter in the air 
above the city, while the tests described indicated 
about 4 or 5 tons. It is stated that, from the middle 
of October to about the middle of April, no measur¬ 
able trace of ultra-violet radiation reaches even the 
tops of the buildings in mid-town New York. 

A New Valve Effect.—An important new effect in 
thermionic tubes is described by K. H. Kingdon and 
E. E. Charlton in the June number of the Physical 
Review (p. 998). It had been found that hot filament 
tubes containing a trace of ceesium vapour could act 
as very sensitive detectors of radio signals under 
certain conditions, and a more detailed investigation 
showed that this was not being brought about through 
curvature of the characteristic curves. It was ulti¬ 
mately found that what was apparently occurring was 
that the caesium was being ionised at the surface of 
the filament and then accumulating in tho positively 
charged state near the region of minimum potential 
which surrounds this electrode, where it modified the 
space-charges in such a way as to increase the electron 
current to the grid and anode. The ions have a 
natural period of vibration about the surface of 
minimum potential, and when acted upon by an 
alternating electromotive force of the same frequency, 
are set into resonant vibration ; being then more 
diffusely spaced, they exert less control on the electron 
current, which is thus reduced. The calculated and 
observed periods of the ions are of the same order of 
magnitude. In a further note by K. H. Kingdon 
(p. 1076) it is mentioned that a similar effect can be 
roduced by ions generated by electronic impact 
etween the grid and anode, and that their response 
is sufficiently selective to permit of the resolution of 
separate rectification peaks for each of the isotopes 
of neon and argon. 

Determination of the Chemical Constituents of 
Petroleum.—The Bureau of Standards of the U.8.A. 
is co-operating with the American Petroleum In¬ 
stitute in an investigation for the separation and 
identification of the constituents of petroleum, and 
the apparatus and methods in use are described by 
E. W. Washburn, J. H, Bruun, and M. M. Hicks in 
the Maroh issue of the Bureau of Standards publi¬ 
cation, Journal of Research . Details are given of a 
number of stills of various types, and an interesting 
art of the paper deals with molecular stills, first used 

J Bronsted and Hevesy for separating the isotopes 
mercury. An apparatus lor the combustion 
analysis of hydrocarbons up to is also described, 
the accuracy of determination of both carbon and 
hydrogen being about ± 0*06 per oent. It has been 
found possible to carry out the distillation of petroleum 
at high temperatures without cracking, provided that 
all air is excluded, A note is included in the paper 
directing attention to the fact that the danger of 
poisoning from mercury spilled in laboratories is 
probably very small owing to the rapid contamina¬ 
tion of the meroury surface with oil or grease. 
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Locomotive Performance.—Mr. E. C. Poultney, in 
the Engineer for July 6 and 12, discusses the com¬ 
parative efficiencies of two American locomotives— 
one of the Pacific 4-6-2 type and another of the 
Atlantic 4-4-2 type—working under varying condi¬ 
tions of speed. In the same journal in 1924 Mr. 
Poultney dealt with the boiler efficiency and cylinder 
efficiency of these engines, but in the present articles 
he treats of the complete locomotive, taking into con¬ 
sideration the combined efficiency of the unit as a 
whole. He first considers the mechanical efficiency 
or the power absorbed by the engine in moving its 
working parts ; he shows how fuel consumption is 
related to power, and gives the fuel and steam rates 
per dynamometer horse-power and their relation to 
speed in miles per hour. Other sections of his articles 
are devoted to superheat and thermal efficiency, boiler 
efficiency, cylinder efficiency, and, finally, locomotive 
performance. Each section is illustrated by curves 
for the two engines, and in a table he gives some 
interesting figures of tho Pacific engine working at 
varying speeds with a constant cut-off and at constant 
speed with varying cut-off. In the first instance, the 
engine was run at speeds rising from 120 r.p.m. to 
320 rjp.m., the I.H.P. ranging from 972 to 2290 ; 
the efficiency at the same time fluctuating between 
5-96 per cent and 7-61 par cent; in the second 
instance the engine speed was kept at 240 r.p.m., 
but the cylinder cut-off altered from 20 per cent to 
60 per cent. Here the lowest locomotive efficiency 
was 4*66 per cent and the highest 6 per cent. Com¬ 
paring the two locomotives when being used under 
the best conditions for economy in the use of the 
heat units available in the fuel fired, the Pacific: 
engine showed a decided superiority over tho Atlantic 
engine. 

Rating Electric Lamps.—During the last twenty 
years considerable progress has been made in the 
standardisation of electric lamps. Formerly it was 
tho custom to buy lamps rated as 8,16, 32 . . . candle- 
power. We now buy lamps according to the electric 
power they require ; for example, 10, 20, 30 . . . 
watt lamps. It may be argued that what a consumer 
wants to buy is a device to give light and not a device 
which takes a specified amount of power. This is 
recognised by the manufacturer. It is much easier 
to measure electric power than it is to measure candle- 
power, and the ratio of the two in different types of 
lamps is known approximately and is often given. 
It is certainly much easier to rate lamps by the power 
they take and it can be done more accurately. We 
think, however, that the approximate oandle-power 
should also he marked on all lamps. Naturally, if the 
rated watts proceed by decimals, the rated candle- 
powers do not proceed by decimals, and the differences 
between them vary according to no simple law. In 
an official specification published in March last by the 
U.S. Bureau of Standards, the amounts of the toler¬ 
ances permitted both from the rated electric power 
and from the rated light-giving efficiency are given 
for electric lamps with tungsten filaments. With a 
40 watt lamp, for example, the candle-power per watt 
may vary from 7 per cent below to 7 per cent above 
the standard efficiency. The corresponding admissible 
power variation from the standard is 6 per cent. In 
another official American specification for miniature 
lamps, issued at the same time by the Bureau of 
Standards, wo find that the average life of miniature 
tungsten filament lamps for flash-light service varies 
from 6 to 14 hours, and for automobile service it varies 
from 100 to 360 hours. The life pf a lamp is supposed 
to be finished when the light it gives has fallen by a 
definite percentage from its initial value. 
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Protection from Lightning. 


rpHE desirability of protection from lightning was 

recognised from the earliest times. The earliest 
attempts consisted of exorcisms by priests, the wearing 
of charms, the ringing of church bells, and even the 
burning of witches. It was not until about 1750, 
when Franklin proved that a lightning flash was an 
electrical phenomenon and could be guarded against 
by suitable conductors, that these superstitions 
began to die away. Still, it is only of recent years 
that, mainly owing to the work of Lodge, the true 
function of these conductors has begun to be under¬ 
stood by physicists. Engineers are now putting- into 
practice what they learn from theory and discover 
from high voltage experiments. Finality, however, 
is still far from being attained. We welcome, there¬ 
fore, the new Code 1 for protection against lightning, 
winch has reoently been issued by the U.S. Bureau 
of Standards and the American Institute of Electrical 
Engineers. 

In this book instructions are first given to guide 
the conduct of persons during thunderstorms. Then 
the methods of protecting buildings and miscellaneous 
property are described, and finally how structures 
containing inflammable liquids and gases can be 
safeguarded. In the appendix on account is given 
of various kinds of * lightning * discharge and a brief 
notice of various recent theories. 

So far as the rules given for personal conduct 
during a thunderstorm are concerned, we think they 
are reasonable. There is no shutting of windows, 
pulling of blinds, and lighting of candles, customs 
still adhered to in some places. Neither are nervous 
people told to go and lie in an empty metal bath, 
although the advice may bo psychologically sound. 
Lightning fatalities are very rare, and only about ten 
per cent of them happen to persons who arc indoom. 
All one has to do, therefore, is to stay indoors and 
keep away from fireplaces, stoves, and other metal 
objects. 

If one is out-of-doors, the following shelters in 
order pf preference are given : (1) Large metal or 
metal-framed buildings, (2) dwellings having lightning 
conductors, (3) large buildings or (4) small buildings. 
If one has to remain out-of-doors, keep away from 

(1) small sheds and shelters in an exposed position, 

(2) isolated trees, (3) wire fences, or (4) hilltops and 
wide open spaces. If one is in the ‘wilds 1 , seek 
shelter in (1) dense woods, (2) a grt>ve of trees, (3) a 
cave, (4) a ^depression in the ground, (5) a deep 
valley or grtfge, or (6) the foot of a steep or over¬ 
hanging elm. These rules are, of course, not perfect, 
but their brevity and generality should make them 
acceptable. 

In specifying lightning conductors, we were in¬ 
terested to see that it is apparently immaterial what 
metal or alloy is used in their construction or what 
is the shape of their cross section. Instructions are 
given in the methods used for preventing their from 
deteriorating. If they are subjected to the direct 
action of chimney or other corrosive gases, the useful 
advice is given that they should be protected by a 
continuous covering of lead not less than one-six¬ 
teenth of an inch thick. We are told that the use of 
glass balls as ornaments on lightning rods is not 
objectionable. We suppose that this means that the 
lightning rod is just as efficient when a glass globe is 
placed oh the top of it. We remember being told that 

1 Department of Commerce : Bureau of Standard*. taisoellwjeouB 
Publication. No. 92 : Code for Protection against Lightning. Approved 
April 4,1929, by the American Standards Association. Pp. xiil + lH +2 
plate*. (Washington, D.C.: Government Printing Office, 1989.) 
25 cent*. 
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during the South African war, British soldiers used 
to put empty bottles on the top of their tent-poles 
in the hope that this would prevent their tents being 
struck by lightning. The methods described of 
earthing the conductors are quite satisfactory, and 
no undue stress is laid on the ohmic resistance of the 
4 earth \ 

During the War, several oases occurred of captive 
balloons and airships being struck by lightning. 
Fires also wore caused by the long sparks which some¬ 
times take place between the airship and the earth 
at the landing place. These experiences are reflected 
in the rules. Captive balloons are now earthed 
through the metal cable and winch by a pipe or tube 
driven six feet into the ground. Free balloons and 
airships are provided with an effective earthing wire 
which is lowered just before landing. It makes con¬ 
tact with a good earth and thus the electrical charges 
which may have accumulated on them when in the 
air are conveyed harmlessly to the earth. 

In the United States, the protection of valuable or 
historic trees from lightning by means of conductors 
is being done on a rapidly increasing scale. In 
general, a single conductor is run from the highest 
part of the tree to the earth connexion. If, however, 
the tree has large branches, conductors are extended 
to thoir extremities. Somewhat elaborate arrange¬ 
ments depending on the size of the tree are used for 
earthing. A shallow network is used to collect the 
current near the surface of the earth so as to protect 
the roots of the tree, which experience has shown are 
as likely to be damaged as the tree itself. It is an 
excellent, plan also to put lightning conductors on 
trees the neighbourhood of which is frequented by 
livestock. Full instructions are given for mitigating 
the dangers arising from wire fencing. Fences are 
earthed by means of iron posts or, more cheaply, 
by driving lengths of galvanised iron pipe at least 
three feet into the ground and attaching it by ties 
of galvanised wire to the fence. In addition to 
earthing the fence, its electrical continuity should be 
broken by breaking the wire at intervals of about a 
thousand feet and joining up the breaks by insulating 
materia]. 

Full details are given of excellent methods for pro¬ 
tecting structures containing inflammable liquids 
and gases from lightning. All-steel gas-tight tanks 
with vents adequately 4 flame-proofed * are con¬ 
sidered to be completely protected. So also are 
tanks with floating roofs, which prevent the accumu¬ 
lation of ox plosive mixtures, provided that there is 
provision for minimum exposure of the contents. 

In an interesting appendix the origin, character¬ 
istics, And effects of lightning are described. An 
ordinary flash of lightning is called streak lightning. 
In rocket lightning, the growth is so slow that it 
reminds one of a rocket. In bead lightning we have 
a string of luminous globes separated by darker 
intervals. There are other forms such as sneet and 
globular lightning and St. Elmo's fire. 

A brief resume is given of Simpson’s and C. T. R. 
Wilson’s results, and an excellent photograph, taken 
by a moving oamera, is shown, which proves that a 
flash can be rapidly intermittent. Instructive data 
taken from U.S. Weather Bureau publications show 
the frequency ’of thunderstorms in various places in 
the United States. A sequel to this Code will deal 
with electrical apparatus and power lines, and it will 
be of great interest, as there are considerable diver¬ 
gencies in American and Continental practice. 
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Studies in Oxidation-Reduction. 1 

rilHIS bulletin, obtainable for a mere half a dollar, 

consists of reprints of the masterly series of 
researches published by W. Mansfield Clark and his 
associates from 1923 onwards. Twelve pages of 
supplementary notes have been included. The prin¬ 
cipal author, well known for his valuable book on 
“The Determination of Hydrogen Ions”, was quick 
to appreciate that Gillespie’s measurements of the 
electrode potentials induced by bacterial reduction, 
published in 1920, revealed a method whereby it 
might be possible to accumulate quantitative data 
concerning oxidation and reduction. The first paper 
outlines the theoretical aspect of the problem and 
shows how it is possible to express relative oxidation - 
reduction intensities in terms of electrode potential. 
For each system a constant can be found which is a 
measure of its oxidation-reduction intensity > a matter 
quite apart from the capacity of a solution to oxidise 
or reduce. A series of substances can therefore be 
arranged, so that when themselves in the half-oxidised 
or half-reduced state, each one will tend to oxidise 
one with a more negative constant, and to reduce one 
with a more positive constant. 

The second paper is devoted to a consideration of 
the theoretical relations between reduction potentials 
and hydrogen ion concentration. Oxidation or reduc¬ 
tion will displace pH in one direction or another 
in accordance with the acidic or basic nature of the 
group destroyed or croatod. 

The third of the series relates to an experimental 
study of the electrode potentials of l-naphthol-2- 
sulphonic acid indophenol and its reduction product. 
It includes a valuable description of apparatus and 
methods. 

The fourth deals similarly with the indigo sul- 
phonates, and the fifth with simple indophenols, 
dibromo substitution products of phenol indophenol 
and substituted indophenols of the ortho type being 
studied in the sixth, while the seventh discusses the 
diohloro substitution produots of phenol indophenol. 

The eighth is devoted to methylene blue, a sub¬ 
stance of great histological and physiological interest, 
since it is a most useful intra vitam stain. The 
bibliography on methylene blue occupies nineteen 
pages, with about four hundred and fifty citations, 
and is probably the most complete in existence. 

The ninth is entitled “ A Potentiometric and 
Spectrophotometrio Study of Meriquinones of the n- 
Phenylene Diamine and the Benzidine Series”. Tne 
behaviour of these substances is so complicated, and 
the tendency to autoxidation is so considerable, that 
the authors consider it extremely dangerous to draw 
conclusions from colour reactions with benzidine, 
p-phenylene diamine, and their homologues. In view 
of the vogue these substances have had as oxidase 
reagents, the warning should not be forgotten. 

The tenth deals with reduction potentials in cell 
suspensions. Relatively wide spans of potential are 
covered. Various aspects of the experimental data 
seem to indicate that oell suspensions are poorly 
poised with respect to the electromotively active 
material present at any moment, but that active 
material is slowly mobilised by cell catalysts from 
some large reserve. Several of the implications of 
current theories regarding biological oxidation and 
reduction are discussed. This discussion and the 
experimental data lead to the conclusion that the 
immediate problem is a clearer definition in experi- 

1 Treasury Department: United States Public Health Service. 
Hygienic Laboratory Bulletin Ho. 161: Studies on Oxidatlon-Reduc- 
ttou, I-X. By the Staff of the Division of Chemistry. Pp. vi+808. 
(Washington, D.C.: Government Printing Office, 1928.) 60 cents. 
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mental terms of the isolated chemical systems found 
in the oell. 

The supplementary notes supply valuable additions 
and some trenchant criticism of subsequent work. 
Attention is directed to the necessity for a clear dis¬ 
tinction between ” the intensity factor measured in 
any proper terms but expressed by us in volts, and 
the capacity factor expressed in chemical equivalents 
or in faradays”. The product is a work term and 
has nothing whatever to do with kinetics. “ There¬ 
fore the term reducing power (power involves a time 
factor) should never be applied in descriptive text 
dealing with equilibrium states. The term reducing 
ability is often meant where reducing power is used.” 

The eleventh paj>er of the series, dealing with 
toluylene blue, is not included, but some data con¬ 
cerning this compound are included in the supplement¬ 
ary tables. 

It cannot be protended that these papers are 
anything but difficult reading; the conceptions set 
forth in them are, however, of fundamental import¬ 
ance ; one can search current text-books in vain for 
any mention of them—though the series started in 
1923, and the tenth appeared in 1926. It is to be 
hoped that all futuro workers on plant and animal 
respiration will carry on their researches with a due 
regard for the theoretical considerations and the exact 
quantitative data presented by this brilliant American 
chemist and his collaborators. In its orderly corre¬ 
lation of a large mass of data, in a region which before 
was in chaos, one is reminded of Loob’s work on 
“ Proteins and the Theory of Colloidal Behaviour”. 


University and Educational Intelligence. 

Edinburgh.— I)r. Thomas W. M. Cameron, of the 
London School of Hygiene and Tropical Medicine, has 
been appointed lecturer in helminthology in the 
Department of Zoology of the University and in the 
Royal (Dick) Veterinary College. Mr. A. L. Bennett 
has been appointed lecturer in zoology in the University. 

Manchester.— The Council has appointed Mr. 
N. F. Mott to be lecturer in mathematical physics. 

The Grisedale Scholarships for biological research 
have been increased in value to £200 each, and awards 
have been made to Dr. Miriam K. Bishop (botany) 
and to Mr. leuan Thomas (zoology). 


Sir Frank Heath has accepted the invitation of 
the executive committee to become the secretary of 
the Universities Bureau of the British Empire. Sir 
Frank Heath was permanent secretary of the depart¬ 
ment of Scientific and Industrial Research, and previ¬ 
ously principal assistant of the Board of Education 
for England and Wales in charge of the universities 
and training colleges branch of the Board. 

The London County Council has awarded Robert 
Blair fellowships, which carry a grant of £450, to Mr. 
C. G. Davies, of Gorseinon, Glamorgan, and to Mr. 
G. L. Riddell, of Muswell Hill, London. Mr. Davies, 
who is works manager of the Grovesend Steel and 
Tinplate Company, Gorseinon, will carry out a de¬ 
tailed investigation into modem developments of 
practice in steel sheet, tinplate, and galvanised sheet 
manufacture in the United States. Mr. Riddell will 
study printing and its allied trades in relation to its 
machinery processes and methods of production in 
Canada, the United States, and Germany. 

Following on the representations made in Australia 
last year on behalf of the Colonial Office by Major 
*R. L. Furae, the Prime Minister has appointed a 
central committee of advice in connexion with the 
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making of selections from graduates nominated by the 
various Australian, universities for appointment to 
the Colonial Service. The chairman is General Sir 
Brudenell White, and the other members are the 
Hon. F. W. Eggleston, Dr. J. H. L. Cumpston, Dr. 
A. C. D. Rivett, Major Keith Officer, and Mr. S. S. 
Addison (secretary). This move will bo appreciated 
in the Commonwealth, though it is improbable that 
many candidates will be available for some years for 
scientific posts in the Colonies, particularly in bio¬ 
logical divisions of work. 

The following awards for the year 1929-1930 have 
been made by the Sal tors* Institute of Industrial 
Chemistry and approved by the Court of the Salters’ 
Company. Fellowships have been renewed to : Mr. 
C. G. Akhurst, Imperial College, London (Fellow, 

1927- 1929), for a further year at the Imperial College 
of Tropical Agriculture, Trinidad ; Mr, H. K. Caineron, 
University College, London (Fellow, 1928-1929, at the 
University of Munich), for one year ; Mr. H. Diamond, 
University College, London (Fellow, 1928-1929, at the 
University of Munich), for one year; Mr. F. L. 
Gilbert, University College, Nottingham, and Cam¬ 
bridge (Fellow, 1928-1929, at Cambridge), for one 
year ; Mr. C. II. Lea, University of Liverpool (Fellow, 

1928- 1929, at Cambridge), for a further year at the 
Low Temperature Station, Cambridge. Fellowships 
have been awarded to Mr. C. G. Eltenton, Trinity 
College, Cambridge ; Mr. D. L. Hodge, Imperial 
College, London; Mr. L. C. Bannister, Universities 
of Liverpool and Cambridge. The Institute has also 
awarded one hundred grants-in-aid to young men and 
women employed in chemical works, to. facilitate their 
further studies. 

In several artioles in the Times of India , under the 
title “Mathematics and Life'*, published last year in 
pamphlet form, Prof. John Maclean, Wilson College, 
Bombay, advocates a reform in the teaching of mathe¬ 
matics in the first year of university study. Hitherto 
at Bombay the student who is not a mathematical 
specialist has looked on mathematics a s a fence that 
he must climb as best he can and then forget about, 
as a more obstacle without connexion with his future 
life. Prof. Maclean’s aim is to give the student an 
equipment of mathematics that will be of direct use 
to him in after life, whatever walk in life he may 
have chosen. His course would exclude all portions 
of mathematics that have no direct application and 
would give a thorough training in the more useful 
parts of the subject, using as illustrations problems 
from various walks in life ;. it may be problems such 
as arise in the oareer the student has chosen, it may 
be problems with a close resemblance to those of his 
oareer and appropriate to be dealt with by the same 
mathematical tools. Prof. Maclean believes that in 
this way he will replaoe the deadening teaching of the 
past by teaching that will make the mind alert, and 
the mathematical knowledge available on every 
occasion—he will substitute an effective education 
for a nugatory one. Although the universities of 
Great Britain show no comparable development, our 
schools have, during the present oentury, gone 
through the change advooated, by the scrapping of 
the branches of mathematics that lead nowhere and 
by aiming at contact with reality in the retained 
branches. The effect of this change on the pupils 
has been remarkable. The old style teaching was 
understood by about five per cent of the pupils, and 
the idea prevailed that mathematics was a special 
gift. On the new lines, every pupil understands and 
readily applies his knowledge to his own problems. 
We wish all suooess to Prof, Maolean, who is a pioneer 
for the university of the reform that has proved of 
such value in the school. 
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Calendar of Patent Records. 

August 3 , 18 aa.—Machine saws for felling trees 
have not found great favour, but many have been 
invented. An early example was the ,subject of 
Mouret’s patent granted for five years in France on 
Aug. 3, 1822. The saw is mounted on rollers and is 
moved to and fro by manually operated gear, being 
guided in a frame so as to have a slightly circular 
motion. The frame itself is also on rollers, and is 
caused to advance slowly towards the tree with each 
cut of the saw by means of weights and rope 
gearing. 

August 3 , 1832 .—A ‘ bachelor ’ button which could 
bo attached to the garment without sewing—a type 
that became very popular during the War—was 
patented by John Christopher of London on Aug. 3, 
1832. 

August 4 , 1877 .—The gas engine was established on 
a firm basis, and for the first time became a serious 
competitor of the steam engine as a prime mover, when 
Nikolaus Otto introduced the four-stroke engine which 
he patented in Germany on Aug. 4, 1877. Otto had 
been working at the problem for more than twenty 
years, and had already in 1887 achieved partial success 
with the Otto and Langen engine, but the new engine 
entirely superseded all others and monopolised the 
world’s markets for many years. The improvement 
was very largely due to the re-introduction of Barnett’s 
proposal to compress the charge of gas and air before 
ignition (of. Calendar of Patent Records, April 18). 

August 5 , 1551 .—An early reference to tin-plate 
manufacture and what appears to be the first instance 
of a German patent grant is given by Beck in his 
“ Die Geschichte des Bisens ”, when he records that 
on Aug. 5, 1551, King Ferdinand granted to Freiherr 
Harms von Ungnad of Steiermark the privilege to erect 
one or more mills for the manufacture and tinning of 
sheet-iron and to carry on the trade unhindered for 
a period of twenty years, “in Bedacht der ansehn- 
lichen, niitzlichen, beharrlichen, hocherspriessliohen, 
Dienste, so er aider Eingang unsrer landesfurstlichen 
und ktfnigliehen Regierung mifc ungespartom, eeinem 
Leib und Gut willig und unverdrossenlich bewiesen 
hat”. 

August 8 , 1777 .—The first patent for a milk chum 
was that granted on Aug. 8 , 1777, to John Rastrick 
of Morpeth, the engineer. The chum is in the form 
of a barrel, with a central shaft having several sets 
of ‘dashers’ and rotated by means of an external 
handle. A ventilator is fixed upon the barrel. 

August 9 , 1913 .—The possibility of the hydrogena¬ 
tion of coal to oils has been recognised for many years, 
and a great deal of experimental work has been carried 
out to arrive at a practicable prooess, but the problem 
was not solved until Bergius introduced hie method of 
subjecting bituminous coal to the action of hydrogen 
at pressures of from 200 to 300 atmospheres and 
at temperatures of from 300° to 600° C., which he 
patented in Germany on Aug. 9, 1913. Though the 
technical difficulties, however, have been overcome, 
the cost of production remains at present too high to 
admit of the process being commercially successful in 
competition with mineral oil production. 

August io, 1874.—One of the pioneers of the modem 
aerial ropeway system of transportation was the 
German engineer Adolf Bleiohert, who was mainly 
responsible for the development of the two-rope 
system in which there is a fixed carrying rope and a 
separate hauling rope, in contrast to that introduced 
in Great Britain in which a single endless moving 
rope to which the carriers are fixed is employed, 
Bleiohert’s first patent was granted in Saxony on 
Aug. 10, 1874. 
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Societies and Academies. 

Paris. 

Academy of Sciences, June 24.—Marcel Brillouin : 
Movements of the oceans. The Newtonian potential 
of the ridge in cylindrical co-ordinates.—B, Cabrera 
and A. Duperier : The paramagnetic properties of tho 
rare earths. Details of measurements of the varia¬ 
tions of the magnetisation coefficients of sulphates and 
oxides of the rare earths between 20° C. and 400° C. 
The Curie-Weiss law applies to some of the rare 
metals, but not to all.—F. E. Myard : The correct 
control of a motor-car.—Bertrand Gambier : Geo¬ 
metrical configuration of right lines or circles.—S. 
Finikoff : The periodic series of Laplace containing 
a W congruence.—Pasquale Calapso : Rectilineal 
congruences on focal surfaces to Which correspond 
lines of curvature.—Georges de Rham : Multiple 
integrals and Analyst# situs. —Maurice Givrey : Hypo¬ 
theses concerning the solution of problems at the 
limits of the elliptic type.—J. Delsarte ; A funda¬ 
mental problem of the theory of vortices.— R. Wavre : 
A desideratum formulated by Tiaaerand and the 
theory of planetary Agues.- Marcel Chopin : High 
temperature determinations of the specific heat of 
nitrogen anti carbon dioxide. The method used aims 
at the nearly complete elimination of the corrections 
in a calorimetric measurement of the specific heats of 
gases at high temperatures. For nitrogen, 

C 9 = 6*82 + 0'000581, 
and for carbon dioxide, 

O = 8*9 + 0-61(</100) 0,fl78 . 

These results are compared with earlier data.—C. 
Raveau : There is no second law (of thermodynamics). 
Outline of a concrete thermodynamics.— R. Darbord : 
Electrostatic calculations concerning the electric dis¬ 
charge between two spheres.—Fahir Emir : Super¬ 
ficial layers and superficial solutions of myristic acid. 
The thickness of the saturated film of myristic acid 
is 16 A. This is exactly half the distance found by 
the X-ray method (Becker and Jancke) for the solid 
acid, and confirms the hypothesis of Marcelin.— 
Pierre Chevenard and Albert Portevin : The pheno¬ 
mena during reheating of hypertempered steels.—A. 
Sanfourche : The oxidisability of silicon and the allo- 
tropic modification of Moissan and Siemens. Experi¬ 
ments on the effect of the state of division of silicon 
on its oxidisability and solubility in hydrofluoric acid. 
A. Tian : The solidification of saccharose. Catalysis 
by water.—A. Travers and Schnoutka : The hydrated 
polyoalcium aluminates.— Ligor Bey and M. Faillebin : 
A reaction of resorcinol and a new coloured indicator. 
—E. Boedtker and R. Kerlor ; The synthesis of a 
dicymyl, 

p .p -CH, . C,H 4 -C(CH,) b - C(CH g ) a -C.H 4 (CH,). 

—A. Wahl and J. Lobeck : The naphthieoindigotines- 
—Paul Fleury and Jean Marque : The reducing power 
of the polyaloohols towards alkaline solutions of 
potassium lodomerourate. The amount oi reduced 
mercury can be utilised under certain well-defined 
conditions for the quantitative determination of 
mannitol, inositol, dulcitol, and glycol.—L. Petit jean: 
The acceleration of masses of air in atmospheric move¬ 
ments.—Jean Lugeon: A method of determining 
from a great distance the geographical position and 
velooity of oeirtain discontinuities or meteorological 
disturbances by means of the atmospherics they emit. 
—G. Nicolas and Mile. Agglry: Oerasus Garoliniana, 
a new example of andromonceoia. A new type of 
bacterial disease.—Mile. M. L. Verrier : The structure 
of the ayes and the physiology of vision in selachians. 

No, 3118, VOL. 124] 


The eyes of selachians (SoyUium, Mustelus , Acartihias, 
Raja) are inferior to those of the majority of other 
I fishes.—Gruvel: The inffimittoe of tho piercing of the 
Suez Canal on tho marmcTauna of tho coasts of Syria. 
A description of about a dozen species of fish which 
have passed into the Mediterranean from the Indian 
Ocean and the Red Sea.—P. Vignon and E. Sdguy : 
The presence of the raised median nervure^in the 
Diptera.—-G. Mouriquand and A. Leulier : The anti¬ 
rachitic action of certain cholesteric lipoids in Helix 
Pomaiia . 

Geneva. 

Society of Physics and Natural History, June 6.— 
E. Rogovine, L. Wohlers, and P. Wenger: A micro 
method for the determination of uric acid. The 
method, described in detail for practical applica¬ 
tions, is basod on oxidation by excess of potassium 
ferricyanide followed by a back titration of the excess 
of ferricyanide.—Th. Stephani and E. Cherbuliez : Re¬ 
searches on antituberculous chemotherapy (copper 
and the rare earths). The use of the copper and 
didymium derivatives of di-iodosalicylic aldonyde and 
of copper benzoate in solution in oil (they are insoluble 
in water) has given very encouraging results in the 
treatment of tuberculosis of the guinea-pig and also 
in man. These substances are innocuous and their 
cost is small.—E. Briner and R. Wunenburger : The 
ozonation of acetylene. The ozonation of this hydro¬ 
carbon with a triple bond has given rise to glyoxal, 
that is to say, to a substance containing the same 
number of carbon atoms as the hydrocarbon sub¬ 
mitted to ozonation. On account of its great in¬ 
stability, the ozonide of acetylene lias not been pre¬ 
pared in the pure state.—Basil© Luyet : Sensitivity to 
the ultra-violet in Muear as a function of ago. Ex¬ 
periments have been made on Mucor hicmalis. By 
irradiating cultures of ages from 1 to 38 hours, it has 
been found that up to the age of 22 hours the fatal 
dose is 10 to 20 sec. and that it changes suddenly to 
20 min. when the sporangia have been formed.—F. 
Chodat: The genetics of strawberries. Heterosis. 
Crossing the Dufour and Moutot varieties has given a 
very vigorous hybrid. The proportion of large plants 
was 02 per cent for the hybrid against 4*6 per cent in 
the Moutot descendants and 15 per cent in the Dufour 
descendants. 

Washington, D.C. 

National Academy of Sciences ( Proc Vol. 15, No. 3, 
Mar. 15).—Otto Struve : The longitude of the galactic 
centre as derived from the intensities of detached 
calcium lines (see Nature, May 11, p. 737),—Milton 
L. Humason: The large radial velocity of N.G.C. 7019 
(see Nature, May 25, p. 811).—Edwin Hubble: A rela¬ 
tion between distance and radial velocity among extra- 
galactic nebuloe (see Nature, May 25, p. 811).—Harlow 
Shapley : Studies of tho galactic centre. (4) On the 
transparency of the galactic star clouds (see Nature, 
May 11, p. 737),—Selig Hecht and Ernst Wolf : The 
visual acuity of the bee and its relation to illumina¬ 
tion, Visual acuity was measured by the deter¬ 
mination of the minimum illumination required to 
produce response to movement of patterns consisting 
of equal block and white bars. It varies with illumi¬ 
nation much as does the human eye, being poor at 
low illuminations, and increasing with increased 
illumination, at first rapidly and then slowly, to a 
maximum. The maximum for both is between 50 
and 100 millilamberts, but the human eye can resolve 
the environment about a hundred times better than 
the bee’s eye. Bees can resolve the environment 
much more accurately vertically than horizontally. 
The results are in acoord with anatomical findings.— 
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C. F. Roos : Some problems of business forecasting. 
Given the necessary supply functions, cost of pro¬ 
duction functions, etc,, available to most business 
undertakings, it is possible to compute useful figures 
referring to replacement and enlargement of plant.— 
Victor K. La Mer and J. W. Temple : The autoxidation 
of liydroquinono catalysed by manganous salts in 
acid solutions : a reaction whose velocity is propor¬ 
tional to the driving force.— George B. Kistiakowsky : 
The temperature coefficients of some photochemical 
reactions. The rates of reaction of stoichiometric, 
mixtures of hydrogen and oxygen and of carbon 
monoxide and oxygen have been investigated; the 
temperature coefficients increase with rising tempera¬ 
ture. - -M. H. Stone: Linear transformations in 
Hilbert space. (1) Geometrical aspects. Transforma¬ 
tions in complex space which may be applicable to 
the formulation of the quantum theory.— Neal H. 
McCoy : On commutation rules in the algebra of 
quantum mechanics. — H. S. Vandiver : Some theorems 
concerning properly irregular cyclotomic fields.— 
Gilbert N. Lewis and Joseph E. Mayer : The thermo¬ 
dynamics of gases -which show degeneracy ( Entartung ). 
A mathematical extension, to all types of molecules, 
of the work of Bose on photons and of Einstein on 
monatomic molecules. — Albert W. Hull and Irving 
Langmuir : Control of an arc discharge by means of 
a grid (see Nature, May 18, p. 776). — Joseph Kaplan : 
The heat of dissociation of nitrogen. The value found 
from a consideration of the energy of the nitrogen 
molecule in the D-lovel is about 9 volts.— Katharine 
B. Blodgett : Exponential yield of positive ions in 
argon.—F. Rasetti : On the liftman effect in diatomic 
gases. Observations on nitrogen, oxygen, and carbon 
monoxide give results in good agreement with theory. 
— Carl Bar us : Adiabatic expansion in case of vanish¬ 
ing increment (2). -Edwin H. Hall : On electrons 
that are ‘ nulled out ’ from metals. Hie 4 free ’ and 
‘ associated * electrons of the author’s dual theory of 
metallic conduction are renamed 1 thermions * and 
‘ valence electrons \ A discussion of Millikan and 
Eyring’s experimental results on the basis of this 
theory; The evidence indicates that the thermions 
are very few-com pared with the number of atoms 
(1 to 10® or 10®). Valence electron conduction is 
effected by intermittent trains of electrons.— Carl E. 
Howe ; A preliminary report on the measurement of 
the Ka line of carbon. Measurements were made by 
reflection at grazing incidence from a ruled grating in 
a vacuum spectrograph. The unweighted mean was 
44-60±0*04 A.—F. Zwicky; On the imperfections 
of crystals. The differences between the theoretical 
and observed breaking strength of crystals has led 
to a theoretical examination of suggested micro¬ 
scopical cracks in crystals. The phenomenon may be 
related to cold-hardening and similar effects.— Leonard 
J. Neuman : The mechanism of spark discharge. In 
argon at low pressures with nickel grid and sodium- 
coated electrodes, the liberation of electrons from the 
cathode by bombardment with swift positive ions 
is the predominating mechanism ; with increasing 
pressure, generation of electrons in the gas by colli¬ 
sions between swift positive ions and neutral mole¬ 
cules becomes more important.—John W. Go wen : 
The cell division at which crossing-over takes place. 
It occurs in Drosophila in the chromosomes as they 
prepare for the first maturation division.— George H. 
Shull : An unexpected association of factors belonging 
to three linkage groups in (Enothera and its explana¬ 
tion^ —George D. Snell: An inherent defect in the 
theory that growth rate is controlled by an auto- 
c&talytic process. The increasing volume of the 
growing organism invalidates the usual mass action 
equation applied to growth processes. Appropriate 
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equations are derived.— Robert Emerson : Chloro¬ 
phyll content and rate of photosynthesis. The 
chlorophyll content of ChloreUa vulgaris con be con¬ 
trolled by culture in a medium containing appropriate 
salts, glucose, and less iron than is normally used. At 
high light intensities, photosynthesis is a function of 
chlorophyll content. The curves for rate of photo¬ 
synthesis as a function of temperature at different 
chlorophyll contents are similar in form - Morgan 
Upton : Functional disturbances of hearing in guinea- 
pigs after long exposure to an intense tone. There is 
first an increase of sensitivity to the exposure fre¬ 
quency and then desensitisation to all intensities of it 
but no general change in the auditory mechanism. 
This is evidence for a ‘ resonance ’ theory of hearing. 
—Thomas Wayland Vaughan : Studies of orbitoidal 
Foraminifera : the subgenus Polylepidina of Lnpido - 
cydina and Orbitocydina , a new genus. 
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Diary of Societies. 

SATURDAY, Aummr 10. 

Mining Institute ok H<xitlani> (at Glasgow). 

coNamms. 

August 4 to 9. 

Gkneva Institute of International Relations. 

Monday, Aug. fi, at 10 a.m.— K. ZUUacus : The Structure and Working of 
the Loague of Nations. 

At 8.30.—K. J. Phelan: The Future of the International Labour 
Organisation. 

Tuesday, Ang. 6, at 10 a.h.—N orman Angell: The Economic Causes of 
War. 

At 8.80.—Henri Rolin : The Peaceful Settlement of all Disputes. 

Wednesday, Aug. 7, at 10 a.h,~ Prof. J. L. Mrierly : The Contribution of 
Law to Peace. 

At 6.80,—H. H. GrimshAw: The Problems of Native Labour. 

At 8.80.—The Unreadiness of Public Opinion. 

Thuwlay, Aug . 8, at 10 a.m.—A rnold Forster: The Freedom of the Seas 
and the Outlawry of War. 

At 8.—W. T, Layton : Reparations and Debts. 

At 6,80.—Q. A. Johnston: Industrial Relations. 

Friday, Aug. 9, at 10 a. it.— A. E. Zimmern : The Preparation of Public 
Opinion. 

At 8.—Prof, 8. de Madariaga: The Monroe Doctrine and the League 
of Nations. 

At 6.80.—Prof. C. K. Webster: The Far Eaat. 

Auuubt 9 to 12. 

Apis Club International Conference (at Berlin). 

Friday , Aug. 9, at 9 a.h. (at Institut fUrMienenknnde, Berlln-Dshlero). 

Saturday* Aug. 10, at 8 a.h,— Excursion by car sound Merlin, with In¬ 
spection of apicultural objects of Interest In the museums, and of the 
air-port, 

Sunday, Aug. 11, at 10 a.m. 

Monday, Aug. 12, at 9 a.h.—B y car to Pichelsdorf; thence by steamer, 
visiting the bee-farm and mating-station of the Instttnt. 

Papers will be reed during the conference on the natural history, 
physiology, and pathology of Ajds mUifera, L., the Investigation of 
honey ana wai, plant pollination, history of apiculture, etc., as well as 
with practical tmekeeplng topics. There will also be communications 
by Prof. Ftche on recent methods of honey analysis, and by Dr. Krotechy 
on medical investigations on bee-poison. _ ' 
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Darwinism and Social Ethics. 
rpHE Bishop of Exeter, in the July number of 
JL the Hibbert Journal , lays hie finger upon two 
implications of Darwinism which appeal to many 
as subversive of social tendencies as they exist 
to-day, and as they have been encouraged especially 
by Christianity. The first is the theory of the 
struggle for existence, which he regards as nothing 
more than a policy of destruction, forgetting that, 
as Kropotkin emphasised long ago, destruction 
is not the whole story, but that mutual a$l and 
combination also play an effective part in the 
struggle in the lower as well as in the higher orders 
of Nature. Especially in the higher orders, it is 
noteworthy that spiritual and intellectual pro¬ 
gress has been associated with the development of 
mutual aid and sociality, and it seems likely that 
along these lines future progress is most likely to 
be attained. 

The Bishop’s own examples of the help given 
by civilised peoples in the stamping out of disease 
amongst the lower races, or in the betterment of 
the lot of the less fortunate amongst their own 
people, show how clearly spiritual development 
(which also is evolutionary) has changed the crude 
notion of destructiveness. The struggle for exist¬ 
ence is often a delicate and not very obvious pro¬ 
cess. Amongst men it has certainly lost much of 
the crudeness and literalness which it possesses 
in the world of the lower animals, and the evolution 
of spiritual development ensures that amongst 
men there can be no return to the purely physical 
struggle which is sometimes taken as the whole 
story in the lower orders. 

On the other hand, it is obvious that selection 
of some sort must take place amongst men, and 
there is a real danger in the unlimited preservation 
of the unfittest in mind or body, always, be it noted, 
at the expense of the more fit. It is difficult to 
avoid the conclusion that, since man as he has 
evolved has to a large extent done away with the 
selection which would have resulted from an 
exposure to the pressures of Nature, and has re¬ 
placed that by an effort after general well-being, 
he must accept the responsibility entailed, and, 
as Prof. J. Arthur Thomson once expressed it, 
must “ continue in a subtler, more rational, more 
humane form the automatic singling and sifting 
which goes on in Nature 

The Bishop of Exeter's second difficulty lies in 
the specialisation apparent in. the structures and 
functions of animals, which, applied to mankind, 
suggests to him the need for a political system 
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fundamentally different from the one under which 
we are at present living ; one which will promote 
classes with specialised functions. “ The equality 
of men is a Christian ideal, but one which should 
prove subversive to all evolutionary development.” 
But the Bishop’s earlier examples of higher races 
and lower races, of fit and unfit, show that he is no 
firm believer in equality, and it is evident enough 
that men are not equal in bodily or mental develop¬ 
ment* in spiritual development, or capacity for 
spiritual development. 

It must be remembered that specialisation in 
structure or function is a device to meet a special 
set of circumstances, and that it implies a lessened 
ability to meet fresh changes in circumstances, as 
many extinct groups of animals bear witness. Man 
is still evolving, and ho would be rash who would 
predict the developments which may be required 
to meet the changing circumstances of his environ¬ 
ment. 

The safety of humanity lies not in specialised and 
therefore fixed castes, but in the mental capacity 
which enables man to adapt his whole life to the 
needs of different conditions, as no lower animal 
can adapt itself. Perhaps the only safe generalisa¬ 
tion is that neither bodily evolution alone nor 
mental evolution alone is likely to be of great sur¬ 
vival value, but that sound minds in healthy bodies 
must combine in a co-operative social evolution 
wherein the individual will gradually come to mean 
less and progressive humanity will mean more. 

A Source Book of Astronomy. 

A Source Book in Astronomy . By Prof. Harlow 
Shapley and Helen E. Howarth. (Source Books 
in the History of the Sciences.) Pp. xvi+412. 
(New York: McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd,, 
1929.) 20s. net. 

TTIHIS book is a sheer delight. The multiplica- 
-L tion of text-books and popular literature in 
astronomy, salutary as it is on the whole, has one 
serious disadvantage : it diverts the attention of 
inquirers from original sources of knowledge. The 
reason is obvious. Neither time nor accessibility 
allows of reference to a separate volume for each 
piece of information one may require. We need 
all our store of available knowledge between two 
covers, and so it comes about that the amateur, 
nourished on his handbook, and the student, looking 
only to his text-book, develop into the working 
astronomer with an almost total ignorance of the 
original p&perp of any but contemporary writers. 
No. 3119, Von. 124] 


One could probably say with truth that most 
astronomers who read this volume will read the 
greater part of its contents for the first time, and 
yet it contains nothing that can be ignored without 
loss or that can be assimilated from any paraphrase 
with quite the same benefit. 

In June 1924, Mr. Gregory D. Walcott, of Long 
Island University, Brooklyn, N.Y., assembled an 
advisory board of philosophers and men of science 
with the objeot of producing a series of “ source 
books *' in the history of the sciences which would 
“ present the most significant passages from the 
works of the most important contributors to the 
major sciences during the last three or four cen¬ 
turies ”. Among the members of the board was 
Prof. Harlow Shapley, of Harvard College Observa¬ 
tory, and he, with the assistance of Miss Helen E. 
Howarth, has now prepared the first of the projected 
series, dealing, appropriately, with astronomy. In 
a brief preface the compilers state some of the 
difficulties and general characteristics of the work. 
Several passages which would otherwise have been 
quoted are excluded on account of their mathe¬ 
matical nature or excessive length ; Gauss’s de¬ 
scription of the ‘ method of least squares * is, in 
fact, the only mathematical note in the book. No 
contribution originating since the year 1900 has 
been included, nor has the work of any living 
astronomer been given. Those who wrote in 
English are represented by their ipsissima verba 
and others by English translations, many of which 
have been specially made. A short note giving a 
few relevant facte concerning each of the authors 
represented (of whom there are more than sixty) 
is appended, and in some instances portraits or 
other illustrations appropriate to the work de¬ 
scribed are reproduced. The chronological order 
has been followed. 

A book of this type, as the authors point out, is 
not a history; it does not aim at completeness, and 
there is necessarily no attempt to link up one piece 
of work with another. Nevertheless, it is clear that 
the choice has been partly determined by a praise¬ 
worthy desire to ‘ see a thing through \ Thus 
we may follow the history of our knowledge of 
Saturn’s rings through the contributions of Huy¬ 
gens, Cassini, Maxwell, and Keeler—a consecutive 
story. It should be said further that the book is 
in no sense a text-book, on account not merely of 
inadequacy,* but also of radical unfitness. The 
authors have wisely refused to restrict themselves 
to accounts of ideas and discoveries whiob are still 
accepted at their original value. Some of the 
matter here reprinted has been definitely super* v ; 
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seded, and some has played a negligible part in 
leading up to modem views : it is not thereby 
disqualified for a plaoe among the classics of 
astronomy. The distinctive feature of a ‘ source- 
book * is that it contains the actual words, written 
often in the glow of excitement following a great 
discovery or idea, of those most worthy to be 
remembered, and its peculiar value, we would say, 
lies in the fact that in those words there is an 
emotional, and sometimes a scientific, significance 
beyond the power of any second-hand account to 
reproduce. 

It is, of course, impossible in a review to give 
even an approximate idea of the character of such 
a book. We can merely cite at random a few of 
the treasures which it contains. Here, for example, 
one may read why Copernicus found the geocentric 
cosmogony unacceptable, and how Kepler advised 
him ” who is so stupid as not to comprehend the 
soience of Astronomy , or so weak and scrupulous as 
to think it an offence of Piety to adhere to Coperni¬ 
cus , him I advise, that leaving the study of 
Astronomy , and censuring the opinions of Philo¬ 
sophers at pleasure, he betake himself to his own 
concerns, and that desisting from further pursuit 
of these intricate Studies, he keep at home and 
manure his own Ground ”. One may renew ac¬ 
quaintance with Salviatus, Sagredus, and Sim¬ 
plicius, and learn from Huygens that the art of 
constructing telescope lenses “ has in reserve more 
difficulties than it seems to bear on its face ”, and 
from Bradley that the agreement between his 
observations and the hypothesis of the aberration 
of light “ may possibly be thought to be too great 
by those who have been used to astronomical 
observations”. One may read of Horrox and Good- 
rioke, the marvellous boys who died immortal at the 
age of twenty-two, and of how Kapteyn estimated 
his enthusiasm for the Cape Photographic Durch- 
musterung to l>e equal to six or seven years of 
drudgery. The feelings of a " watcher of the skies 
when a new planet swims into his ken ” may be 
sought in the words of Hersohel, but it is doubtful 
if they will be experienced by any but a kindred 
spirit. No such limitation characterises Huggins's 
account of the spectra of gaseous nebulae. 

In the midst of such an illustrious assembly, it 
is with something of a shock that the reader 
encounters “ an extract from the Will of James 
Lick What is it doing in that galley ? If the 
peculiar value of a source book lies in the fact that 
the words of an original thinker or discoverer may 
be expeoted to be 1 inspired ’ in the only legitimate 
Sense erf the word, on what grounds can be justified 
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the inclusion of a legal document, of all dusty 
formulae the most irredeemably dead ? This seems 
to us to be the one serious defect in an otherwise 
wholly admirable book. 

Perfection in such a publication is impossible of 
achievement, and, since the standard of judgment 
is inevitably determined in part by individual 
taste, is probably without meaning. We should 
have liked to see a quotation from Newton's 
“ Optioks ” as indicating the origin of astrophysics, 
as an example of the ideal manner of des^jibing 
experimental researches, and as a timely reminder 
that Newton was not only a great philosopher but 
also a great experimenter. This seems the more 
desirable, as the quotations by which Newton is 
represented, worthy in many respects though they 
are, contain an undue proportion of misappre¬ 
hensions. The laws of motion and gravitation, 
now superseded, could, of course, not be omitted, 
but was it necessary to repeat the conclusion that 
” the least particles of all bodies ” are “ extended, 
and hard and impenetrable . . . and this is the 
foundation of all philosophy ” ? Or that the pos¬ 
sibility that the solar system moves among the 
stars is ” an hypothesis hardly to be admitted ” ? 
But doubtless every reader will miss some favourite 
passage or regret the inclusion of some other. It 
is wiser and more fitting to enjoy the rich treasure 
so handsomely compiled and presented than to give 
the rein to individual prejudices. 

1 Handsome ' is not too strong a word for the 
outward form of this charming book. It is ad¬ 
mirably printed and bound, and the reading is a 
physical as well as a mental pleasure. In matters 
of detail only two defects have been noticed. On 
p. 371 the caption under the illustration refers to 
u £ Urs® Majoris ” instead of “ ( Ursae Majoris ”, 
and in the account of Horrox’s observation of the 
transit of Venus, it would have been an advantage 
if the month of observation had been definitely 
stated in the footnote. H. D. 


Crystallochemistry. 

Crystal Structure and Chemical Constitution : a 
General Discussion held by the Faraday Society t 
March 1929 . Pp. iv + 253 - 422 + 6 plates. 
(London : Faraday Society ; Gurney and Jack- 
son, 1929.) 8a. 6d. net. 

HE Faraday Society is justly proud of its 
record of general discussions, the subjects 
of which have covered a wide field during the 
■ iquarter-century of its existence. The meeting 
held last March contained an innovation in that 
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the proceedings started with a formal lecture» and 
although the subsequent programme was divided 
into special sections, yet it was Prof. Goldschmidt’s 
opening discourse that sounded the note for all 
that followed. The report of this conference, 
which has just appeared, includes all the contri¬ 
butions, many of them by workers distinguished 
in particular directions in crystallochemistry, and 
forms a unique collection of opinions and researches 
upon the nature of the solid state. 

Modern theories of crystallography differ from 
those of even a few years ago chiefly in the method 
of classifying crystals. Instead of the macro¬ 
scopic symmetry the atomic environment is now 
the basic criterion, as expressed by the co-ordina¬ 
tion number, C.N .; for example, in the well- 
known rocksalt structure, C.N. = 6, meaning that 
each sodium ion is surrounded symmetrically by 
six chlorine ions, and vice versa. A combination 
of X-ray results and optioal data has enabled tables 
of atomic radii to be prepared for the great majority 
of the elements. This property, however, is not a 
constant, but depends not only upon the electrical 
oharge but also upon the state of co-ordination. 
Thus the radius of S ft+ =0*34 A., whereas that for 
S a “«al-74A. Likewise, the figures for 12-co- 
ordinated and 4-co-ordinated tin are 1*58 A. and 
1-40 A. respectively. These facts show the im¬ 
possibility of deducing atomic radii oorrectly, 
unless crystals are divided into what Goldschmidt 
calls * commensurable 1 groups in which the con¬ 
stituents are in corresponding states of ionisation 
and environment (or co-ordination). 

The quantity C.N. is, nevertheless, itself a 
function of the quotient of the atomic radii of the 
components, and also of their polarisation or 
capability of deformation by an electric field. 
Special types of crystal structure, the molecular 
lattice and the layer lattice, arise when distortion 
of the units is very marked. Again, the peouliar 
nickel arsenide form is found for compounds of 
the iron family; in these elements the If-defect 
renders the removal of electrons harder than for a 
metal such as magnesium. Finally, the occurrence 
of more than one kind of linkage within the crystal 
is probably responsible for the appearance of the 
iron pyrites structure, which* contains the complex 
S 8 as a unit. 

Prof. Goldschmidt remarks that chemical sub¬ 
stitution is the most powerful tool of the investi¬ 
gator in crystallochemistry. Certainly in the 
hands of the Oslo sohool it has fashioned a foun¬ 
dation stone upon whioh to rear a great edifice of 
systematic inorganic chemistry. 
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Turning now to the papers contributed to the 
general discussion proper, those in Part 1 deal 
with inorganic substances, and here again the part 
played by atomic arrangement is noticeable. Prof. 
W. L. Bragg’s account of the work undertaken at 
Manchester on the silicateB provides some fascin¬ 
ating reading. Broadly, these structures are like 
fabrics the stitches of which are groups of oxygen 
atoms, which groups hold together by common 
sharing, while the positive ions are widely dispersed 
throughout the network. 

Prof. Lowry and Mr. Vernon present a study of 
the etch figures of sylvine, which confirms its 
ionic character, and Dr. A. M. Taylor some inter¬ 
esting reflections upon the AX± group, the linkages 
within which appear to be semi-polar. Other 
papers include a contribution by Prof. Jaegar on 
ultramarine, and one on the fine structure of the 
felspars by Prof. Schiebold. 

The introduction to Part 2 (organic compounds) 
is by Sir William Bragg. Mrs. Lonsdale deals with 
the history of the benzene ring question, and with 
her own work on hexamethylbenzene. The ring 
is definitely plane, and the side chain carbon 
atoms are placed radially to their respective 
nuclear atoms, and lie in the plane of the hexagon. 
Dr. Mfiller describes his hydrocarbon model, and 
Dr. Piper produces some examples of the ways in 
which the long spacings (20 A. to 50 A.) of fatty 
acids have been made to yield valuable data on 
composition. 

Mr. Bernal, in opening Part 3 (metals), produces 
perhaps the most suggestive contribution in the 
report. The physical properties of metals have 
hitherto been studied almost exclusively on account 
of their technical importance, and the purely 
scientific aspect has remained comparatively 
barren. The term * metallic state ’ includes bodies 
in which the binding forces may be homopolar or 
ionic : meanwhile, the empirical requirements of 
the metallic bond (which is different from either) 
are clearly displayed and their interpretation dis¬ 
cussed. The following paper, by Westgren and 
Phragm4n on alloys, is distinctly illuminating in 
the light of the foregoing. 

Experimental and instrumental interests are 
represented by the two-circle spectrometer due to 
Dr. Wooster, and the integrating microphotometer 
for which Mr. Astbury is responsible. 

Part 4 consists of a group of papers of a more 
general character (Kolkmeijer, Mark, Moller, 
Porter, Reis, Weissenberg), which produced at the 
meeting a lively exchange of views. Prof. Ewald 
brings the formal contributions to a close moat 
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appropriately with a masterly account of the new 
Heitler-London theory of chemical combination. 
That aspeot of quantum conceptions most readily 
approached by the theory of groups finds a natural 
place alongside the labours of the practical cryB- 
t&llographer. 

Just over forty years ago (May 1889) Mendeleeff 
expressed his ideal in the words : “To hasten the 
advent of true chemical mechanics.” Here is a 
collection of papers which constitute no mean 
step towards that goal. 

F. Ian G. Rawlins. 


The Nature of Epidemicity. 

The Genesis of Epidemics and the Natural History of 
Disease: an Introduction to the Science of Epi¬ 
demiology based* upon the Study of Epidemics of 
Malaria , Influenza, and Plague. By Lieut.-Col. 
Clifford Allchin Gill. Pp. xxvi + 550. (London : 
Bailli&re, Tindall and Cox, 1928.) 21s. net. 

fTlHE, prevalence of many infective diseases in 
JL epidemic form—by which is meant a sharp 
increase in incidence over a short period of time— 
is a problem the solution of which has exercised 
many minds since the times of the medical philo¬ 
sophers of ancient Greece. Many of the hypotheses 
formerly advanced have been found to be in¬ 
consistent with increasing medical knowledge, and 
there is no unanimity of opinion among epidemio¬ 
logists concerning those that have survived. Only 
a careful collection and unbiased analysis of all the 
factors and data, together with the vision to inter¬ 
pret them, is likely to unravel the tangled skein. 

Lieut.-Col. C. A. Gill, Director of Public Health 
in the Punjab, has now ventured into this ‘ no 
man's land ’ and has produced an impressive book, 
the outcome of a painstaking study of epidemics 
over many years, in particular of malaria. The 
subject matter is presented in five parts. The first 
part commences with a statement of definitions, 
which are particularly good, proceeds to survey 
anciept and modem hypotheses regarding the cause 
of epidemics and the methods of epidemiological 
research, and concludes with a presentation of the 
author's hypothesis of the nature of epidemicity. 
In- Part 2, the known facts respecting epidemic 
malaria, and also influenza and plague, are stated 
at length. Part 3 contains a discussion of the general 
properties of epidemios and a critical analysis of 
the author's hypothesis. Part 4, entitled " Bio¬ 
nomics of Disease ”, deals with evolutionary factors 
and influence of climate in health and disease, and 
Part 5 contains a general review of the subject, 
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with Anal reflections. The book is illustrated with 
charts and maps and a diagram of the endemic and 
epidemic status of communities. 

The varying clinical characters and epidemio¬ 
logical features exhibited by the different epidemic 
diseases, together with the individuality pf their 
specific parasites, almost inevitably suggest that a 
dissimilar mechanism is operative in the causation 
of epidemics, The dominant view at present held 
is probably that the quality of epidemicity is in¬ 
herent in variability of the properties of the specific 
parasite, and that epidemios are the outoome of 
biological modifications of the latter—the mechan¬ 
ism of epidemicity is essentially an attribute of the 
specific parasite. Col. Gill, however, brings forward 
some weighty considerations opposed to this view, 
and maintains that arguments in favour of a unitary 
nature of the mechanism of epidemicity are no less 
formidable. His hypothesis, which he designates 
the ‘ quantum theory suggests that all epidemic 
manifestations consist essentially in a loss of equi¬ 
librium between the dose of toxin (or the parasitic 
factor) and the degree of resistance of the com¬ 
munity attacked. The quantum theory postulates 

“ that all epidemical phenomena are essentially 
dependent upon a change in the relationship of 
the infection quantum and the immunity quantum. 
It ascribes the precise cause of ' loss of equi¬ 
librium * between ‘ infection ’ and 4 immunity \ 
primarily and predominantly, to an increase of the 
infection quantum—the essential factor in the 
causation of epidemics is of a quantitative rather 
than a qualitative character. ... An epidemic is 
thus regarded as mainly the outcome of a quantita¬ 
tive change -of the transmission factor and the 
immunity factor, and the intensity of epidemics ia 
held to be a function of the range of amplitude of 
these factors, which in turn is attributed to the 
influence of climatic conditions in determining a 
great and sudden elevation of the infection quantum 
and a corresponding depression of the immunity 
quantum.” 

The arguments presented in support of this 
hypothesis are skilfully marshalled and are mainly 
based upon a consideration of malaria, plague, and 
influenza. It must be left to the statistician to 
evaluate the precise significance that can be 
attributed to some of the figures adduced, but in 
the case of malaria and plague, the evidence brought 
forward seems strongly to support the author’s 
hypothesis. As regards influenza, we think he is 
on more debatable ground and the evidence is 
perhaps less convincing, though this may be more 
the fault of the extreme complexity of the influenza 
problem. 

Recent studies on diphtheria, which, though not 
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quite comparable to the diseases discussed, shows 
periods of epidemic prevalence, tend in one respect 
to support the author’s hypothesis, for it has been 
shown that the parasitic factor, the diphtheria 
bacillus, exhibits a remarkable degree of constancy 
as regards virulence—that is to say, it presents 
little variation qualitatively. The studies of Sir 
Leonard Rogers on cholera and other diseases also 
support the hypothesis of the close relationship 
between climatic conditions and the occurrence of 
epidemics. 

The author appears to ascribe more importance 
to an increase in the amount of infection relatively 
greater than the depression of communal immunity 
in the genesis of epidemics, but it does not seem 
clear upon what grounds. In the case of diph¬ 
theria, and also of measles, the evidence appears to 
us to be in favour of depression of immunity being 
the more important factor. These, however, are 
side issues, and the author would be the first to 
admit that he has been able to adduce few cer¬ 
tainties. He has undoubtedly produced a work of 
considerable importance and a hypothesis which 
deserves the careful consideration of epidemio¬ 
logists. R. T. H. 


Progress in Psychiatry. 

Recent Advances inPsychiatry. By Dr. Henry Devine. 
(The Recent Advances Series.) Pp.x+340. (Lon¬ 
don : J. and A. Churchill, 1929.) 12«v. M. 
URING the post-War years, and more parti¬ 
cularly since the Royal Commission on 
Lunacy completed and published its labours, the 
subject of mental disorder has been one of universal 
public interest. Dr. Henry Devine, the super¬ 
intendent of the Holloway Sanatorium, was 
entrusted with the work of writing the volume in 
Messrs. Churchiirs well-known “Recent Advances” 
series dealing with this subject. 

Dr. Devine has carried out what proved to be a 
very difficult task with extraordinary thoroughness, 
and is to be congratulated on a very fine piece of 
work. Anyone conversant with the extent of the 
field in mental disorder and its cognate subjects 
will marvel at the success whioh has crowned the 
author’s effort to cover as much of the ground as 
possible. He is careful to emphasise what is per¬ 
haps one of the most important attitudes towards 
mental disorder, namely, that no single etiological 
factor, in practically all instances, is sufficient to 
account for the disease. In all oases there are at 
work closely inter-related mental and physical 
causes—mental stress, acute or chronic, on one hand, 
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and heredity, focal infection, organic disease and 
disorder of the internal secretions, on the other. 

After a well-balanced discussion of the basis of 
psychiatry, the author divides the reBt of his book 
into five parts. The first part deals 'with toxic, 
infective, and somatic factors in the causation of 
mental disorders. In this section he discusses the 
very important subject of the effect of toxic agents 
on the germ plasm, and concludes that there is a 
very close relationship between hereditary disease 
and a psyohopathic predisposition. At the same 
time, he is oareful to emphasise the very great 
importance of focal infections in all parts of the 
body as causative agents. The important fact is 
that in the majority of coses these infections are 
not discovered except by highly skilled biochemical 
and bacteriological work. This point cannot be 
emphasised too strongly. Physical examination of 
a patient by the family doctor is quite insufficient; 
it is work for highly skilled research workers, of 
which there are far too few in Great Britain. 

In the second part, Dr. Devine discusses the de¬ 
velopment of what is commonly known as protein 
shock treatment and other similar forms of treat¬ 
ment, leading up finally to the now almost universal 
treatment of that most fatal of maladies, general 
paralysis of the insane, by benign tertian malaria. 
The author gives a well-balanced account of this 
most interesting department of therapeutics. In 
the third part, he discusses the various biochemical 
and physiological aberrations which are to be found 
in mental disorders. Perhaps the most important 
subject in this section is the work of Golla on the 
physiological investigation of pleasure and pain 
and of the neuroses. In the fourth part, he dis¬ 
cusses what is one of the most recent and most in¬ 
teresting developments of modern psychiatry—the 
influence of physical and psychological types. 

In the fifth and last part, the author deals with 
the purely mental aspects of mental disorder in 
a reasonable and impartial manner. Into this 
section he brings the important work of Pavlov on 
conditioned reflexes. The chapter entitled “ The 
Morbid Mind ” is the best chapter in the whole 
book, and one from which every morbid and every 
normal mind would gain great benefit by reading. 
Dr. Devine wisely points out that psychotherapy is 
of very limited use in the treatment of the insane, 
except in the direction of occupational therapy and 
the attitude of the mental nurse, which are really 
indirect or environmental forms of psychotherapy. 

This book will remain a standard record of pro¬ 
gress in a branch of medicine which is all too 
frequently adversely criticised by the public. 
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Our Bookshelf. 

Metkodik der wissenschaftlichen Biologie. Heraus- 
gegeben von T. P<$terfi. Band 1 : AUgemeine 
Morphologie, Pp. xiv + 1425. Band 2; AUge- 
meinePhysiologie. Pp. x + 1219. (Berlin: Julius 
Springer, 1928.) 188 gold marks. 

The aim of the editor and his forty-two expert 
collaborators has been to produce an account of 
the most trustworthy methods which have been 
employed in biological investigation. The first 
volume opens with an introduction to the mathe¬ 
matical treatment of biological questions including 
graphic methods, and this is followed by chapters 
on microscopical optics, including measuring, 
drawing, polarisation and ultramicroscopy, on 
vital staining, tissue oulture, microdissection and 
microisolation, and on the methods for making 
permanent preparations and sections. The next 
part, on cytology, by Dr. K. B&af, is noteworthy 
for the lists of the most suitable animals and plants 
for the study of cytoplasm, and in the succeeding 
part on methods for the examination of Protozoa 
he is equally helpful in indicating the most suit¬ 
able examples for study. Chapters follow on histo¬ 
logical and histochemical methods, on embryo- 
logical and anatomical material, and on the micro¬ 
technique of invertebrates. 

In the second volume the opening chapters on 
zoological and botanical museum technique are 
followed by others on the collection of living 
animals of various groups, and the keeping of them 
in fresh-water or sea-water aquaria, or in vivaria ; 
special attention is devoted to insects (with an 
appendix on Lymantriidfle and Saturnidae) and to 
mammals. The culture of algae and fungi, and 
the keeping and rearing of higher plants as objects 
for the study of heredity or for physiological work, 
are considered. Excellent accounts are given of 
methods of illustration for natural history purposes 
by photography, miorophotography, and kinemato- 
graphy. A chapter follows on variation, correla¬ 
tion, proving the agreement between empirical 
and theoretical figures, the analysis of inheritance 
factors, etc. The developmental mechanics of plants 
and of animals, including methods of artificial 
parthenogenesia, and the more important physio¬ 
logical methods as applied to animals and plants, 
are the subjects of the concluding chapters. An 
appendix gives technical names in German, English, 
French, and Italian. 

This is a valuable work of reference for biological 
laboratories ; advanced students and investigators 
who turn to it will find helpful information and 
suggestions over a wide range of biology, and the 
list of published works at the end of each section 
directs the reader to memoirs with further details. 
The chapter on the collection of living animals 
deals only with fresh-water and terrestrial examples; 
some account of the methods of collection of the 
mqre Important marine animals would have been 
weloome. 

The work is excellently produced and each 
volume has a good subject index. 
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(1) The Excavations at Ur and the Hebrew Records. 
By C. Leonard Woolley* Pp. 61. (London: 
George Allen and Unwin, Ltd., 1929.) 2s. net; 
paper, Is. net. 

(2) Biblical Anthropology compared with and illus¬ 
trated by the Folklore of Europe and the Customs of 
Primitive Peoples. By the Rev. H. J. D.*Astley. 
Pp. vii + 262, (London : Oxford University 
Press, 1929.) 12*. 6d. net. 

(1) Those who know Mr. Leonard Woolley’s 
“ Sumerians ” will turn with interest to his Arthur 
Davis Memorial Lecture on the bearing of his 
discoveries on Biblical history. Mesopotamia is, 
of course, a long way from Palestine, and “ the 
periods with which we have to deal are sometimes 
far removed in time from those which interest most 
the Bible student ”, yet the link is there. The two 
points of contact which concern us most would seem 
to be the flood narrative and the story of Abraham. 
Of the first we read that “ such archaeological data 
as we possess, and the traditions of the Sumerians 
themselves, are most easily explained and best re¬ 
conciled by the assumption that the Flood was the 
epoch-making historical event which they believed 
it to be As for Abraham, the chief point of 
interest is that 11 living at Ur, so far from being a 
primitive Bedouin accustomed only to the wide 
spaces of the desert, he was the heir to an age-old 
civilisation sharing the complex life of a great trade 
centre”. Another interesting point is that “it 
would not be even fanciful to bold that Jacob’s 
dream was based on tales he had been told of the 
ziggurat of Ur, where on festivals the priests went 
in procession up and down the long stairways which 
led from earth to Heaven 

(2) The comparatively new science of anthro¬ 
pology, or the study of man apart from religious and 
cultural prepossessions, has also shed much light 
on story and custom in the Bible, as Sir James 
Frazer’s monumental “ Folk-lore in the Old Testa¬ 
ment ” has shown. Canon Astley’s book is in part a 
collection of articles contributed to such periodicals 
as the Hibbert Journal and the Modem Churchman , 
and should prove most interesting material for the 
Biblical student who is fascinated by anthro¬ 
pological parallels between what he finds there and 
religious custom in other parts of the world. 

J. C. H. 

Colloid Chemistry. By Prof. The Svedberg. Second 
edition, revised and enlarged in collaboration 
with Arne Tiselius. (American Chemical Society 
Monograph Series, No. 16.) Pp. 302. (New 
York : The Chemical Catalog Co., Inc., 1928.) 
5.50 dollars. 

The first edition of this book was reviewed in these 
columns in 1924, and this new edition is a revised 
version with some fifty pages of additional matter* 
The original scheme of the book, in so far as rela¬ 
tively greater space is devoted to the author's own 
investigations, is retained, and in consequence 
there is a freshness and reality in presentation which 
a mere compilation so frequently lacks. The amend¬ 
ment of the old text has been thoroughly carried 
out, and the strange method of printing some of 
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the formula has been avoided ; crude or incon¬ 
venient methods of investigation have given place to 
better ones wherever the latter have been devised. 

The work of the author on sedimentation equi¬ 
libria with the ultracentrifuge has carried this 
method of attack on the problem of the size of 
colloid particles into realms hitherto undreamt of, 
and those who desire a concise and readable account 
of this fundamental work will find it here. The 
extension of the investigation from the inorganic 
sols, to which it was first applied, to colloids of 
biological interest, has resulted in the determination 
of the molecular weights of the latter, which hitherto 
had been found only in a few cases by more tedious 
methods. New work in ultramicroecopy, in the 
technique of measurement of diffusion and cata- 
phoresis, and in the application of X-ray analysis 
to the study of sols and gels, has been carefully 
incorporated No chemists or physicists interested 
in colloids should miss reading this book, even if 
they have already enjoyed the first edition. 

P. C. L. T. 

Comparative Vocabularies of Bushman Languages. 
By D. F. Bleek. (University of Cape Town : 
Publications of the School of African Life and 
Language.) Pp. vi+94. (Cambridge: At the 
University Press, 1929.) Is. fid. net. 

In this volume, Miss Bleek has worked on eleven 
vocabularies, the materials for which for the most 
part have been collected by herself at one time or 
another. In her previously published study of the 
Naron she gave a preliminary account of the 
classification' of Bushman languages which is here 
elaborated. The languages are divided into three 
groups, of which six belong to the southern group, 
three to the northern, and two to the central. 
The groups differ in the characteristic clicks and in 
change in root and grammar, especially the last. 
In the introductory section which deals with the 
peculiar features and characteristics of the groups, 
Miss Bleek has analysed Bushman physique and 
culture with the view of a possible coincidence in 
distribution of language and race. The smallest 
average in height is found in the southern group. 
As regards oulture, all Bushmen live in bush huts, 
and are hunters and collectors of food. The 
Hottentots, who have taken to a pastoral life, used 
huts in the old days, but they differed from those 
of the Bushmen in being made of reed mats and 
not bush. The clothes of all Bushmen are similar, 
a leather loincloth and small kaross. The ancestors 
of the southern group painted and engraved in 
stone down to a recent date, but have now lost 
the art. The general conclusion at which the 
author arrives is that, while a number of features 
are common to all, a good’ many differences in 
custom coincide with differences in speech. 

Chemistry in Daily Life. By Dr. Samuel Glass tone. 
Pp. vi + 250. (London : Methuen and Co., Ltd., 
1929.) 6s. net. 

Dr. Glasstone’s book is of a type which should be 
very welcome. It deals with a number of aspects 
of chemistry which are of interest in daily life, and 
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each chapter concludes with a few questions, some 
subjects for essays and discussion, suggestions for 
further study, books to read, and suggestions for 
experiments. The contents are basedon a course 
of extension lectures and some B.B.C. broadcast 
talks, and the style and choice of material are both 
excellent. 

The author expresses the hope that the book will 
be found of interest to the general reader, useful as 
a basis of extension and similar lectures for adults, 
and suitable for use in schools, whether chemistry 
is taught or not. There can be no doubt that it 
will fulfil all these requirements satisfactorily. The 
information is generally accurate, and the treat¬ 
ment is more detailed than usual in books of this 
type, so that even advanced students will find much 
that is new to them. Symbols and formulae are 
used. The least satisfactory parts are some of 
those dealing with the early history of chemistry. 
On p. 5 the really valuable contributions to ex¬ 
perimental chemistry made by the Alexandrian 
chemists are not given proper credit, and on p. 82 
it is stated that there are representations of glass- 
blowers on Egyptian inscriptions so far back as 
3000 B.c. These are minor faults and the book 
may be strongly recommended. 

Lumineszenz-analyse im fiUrierten ultravioletten 

Licht: ein Hilfsbuch beim Arbeiten mit den 

Anatysen-Lampen. Von Prof. Dr. P. W. Danck- 

wortt. Pp. vi + 106 + 16 Tafeln. (Leipzig : 

Akademische Verlagsgesellschaft m.b.H., 1928.) 

6*50 gold marks. 

The main subject matter of this little book has 
become familiar to most workers in practical science, 
even if only by witnessing a few fascinating demon¬ 
strations at some conversaziones. Most of these 
can be repeated with some form of the well-known 
tent or camera, open and curtained in the front, in 
the roof of which is concealed a quartz mercury 
burner ; the light is filtered through a ‘ sky-light * 
of Wood’s glass, which allows only the ultra-violet 
rays to fall on the object placed on the floor of the 
tent. While such phenomena appeal to the lay¬ 
man, they open up a far wider field to the imagina¬ 
tion of the scientific worker and the technologist, 
and the object of this handbook is to broaden 
the horizon and lure the reader to explore much 
further by pursuing observations in his own 
laboratory. 

The invitation is irresistible to the chemist, the 
mineralogist, the pharmacist, the toxicologist, the 
biologist, and the industrialist, who may differen¬ 
tiate between substances so closely allied that they 
are in ordinary practice indistinguishable either 
chemically or physically, for example, olive oil of 
different grades; or between substances essentially 
different although similar in appearance, such as 
a normal paper and the same after acetylation. 

Of the forty illustrations one may be selected— 
the fluorescent structures in the sporangia of a fern 
are revealed in striking contrast, whereas all appear 
similar in daylight. The book is well written and 
well produced; while its value is enhanced by a 
comprehensive, classified bibliography. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Natural Selection. 

In Nature of June 8 there appears a letter from my 
friend Prof. Poulton in which ne replies to my state¬ 
ment that ‘ natural selection ’ affords no explanation 
of evolution. He quotes tn extenso a letter from 
Darwin to the distinguished American botanist Asa 
Gray, in which Darwin endeavours to deal with the 
objection that natural selection is a truism and that 
variations are produced by definite causes and are not 
due to * chance *. Darwin compares tho action of 
natural selection to that of a man building a house 
from stones of all shapes found at the foot of a preci¬ 
pice on a mountain-side. The shapes of these stones, 
he says, would be due to definite causes, but the uses 
to whioh the stones were put in building the house 
would not be explicable by these causes. 

Of course, when I wrote the statement whioh Prof. 
Poulton criticises, I was well acquainted with this 
letter of Darwin. Prof. Poulton quotes it with the 
same reverence as our fathers used to quote a passage 
from Holy Writ; but a false analogy and piece of 
thoroughly bad reasoning seem to me to be as worthy 
of censure when the author is Darwin as they would 
be if the author were one of his religious opponents. 

A little reflection will show the fallacy in Darwin's 
argument. That the shapes of stones on the mountain - 
side are due to definite causes is obvious to anyone 
who has ever compared a scree on a hill-side of 
Harlech grits with one on a hill-side of Llanberis slates 
—to go no farther away than Wales for an example. 
But when a man begins to build a house, we have the 
intervention of a definite purpose directed towards a 
fixed end and governed by a dearly-conceived ideal — 
and it is doubtless true to say that these psychic 
footers have no conceivable relation to the causes 
which produced the stones. 

‘ Natural selection ' means, as I said before, merely 
that a creature survives in a given environment; as 
to why it survives, or whether its survival be due to 
one character more than another, and as to how it 
acquired that character, the theory gives us no 
information whatever. The supporter of the 
•mimicry’ theory, when he finds one insect superfici¬ 
ally resembling another belonging to a different family 
or order, assumes that it is because of this resemblance 
that one of the insects survives. It may be so, but 
there is no proof that it is so ; it ignores the fact that 
the most marvellous resemblances often ooour between 
insects belonging to different orders inhabiting differ¬ 
ent countries . 

The supporter of evolution by ‘ natural selection ’ 
further assumes that the insect which survives is one 
of a large number of differing types produced by 
* variation that is, ‘chance*, which happened to fit 
the environment, and that all the others perished. 
This, again, is an unsupported assumption; in fact, 
one may go further ana say that it is definitely not 
true. When in the wild we meet, as we occasionally 
do, with ill-adapted types such as albinos, melanics, 
etc., they belong, as Uexkiill has Well said, not to 
the natural, but to the pathological . Darwin, through 
constant usage, had grown to personify natural selec¬ 
tion, and sub-consciously to regard it as a purposeful 
Jgency. It became a habit, and was shared by his 
family. I have even heard one of them talking of 
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the 4 mistakes * made by 4 natural selection *. The 
whole mental attitude is a first-class example of the 
error due to what McDougall calls the “ reification of 
words 

That when a species of animals is examined a 
general type can be discriminated and that individuals 
deviate slightly from this type, no one would deny. 
But to what are these deviations due ? Everf Morgan 
admits that they are due to the environment, “for 
there is no other souroe for them **. Did Darwin, 
then, mean to say that the changes produced in a 
creature by the environment have no relation to its 
survival in that environment ? If he did so, is it 
not obvious nonsense ? No ! There is no escape 
from the dilemma so ably posed by the Lfcte Dr. 
Bateson : “ Either variation is due to chande or to 
the reaction of the animal to the environment 

That natural selection is a reality no one, who like 
myself has for the last seventeen years raised annually 
thousands of larvee of the same species, would doubt 
for a moment. But what is 4 selected ’ is not the 
4 random * variation but, as Kammerer has well put 
it, “the most plastic individual”, that is, the one 
which reacts best to the environment; in other words, 
the most vigorous. As to why individuals of the same 
brood differ from each other in vigour we do not fully 
know, but we are beginning to get glimmerings of the 
reasons. If, for example, we obtain eggs from a sea- 
urchin at the end of the season, these eggs, though to 
all appearance ripe and normal, are able to give rise 
only to feeble larves which live only a day or two and 
only complete the early stages of development. 
Again, it nos recently been shown that the position 
in the ovarv of the immature egg has muon to do 
with the vigour of its constitution when ripe and 
fertilised. 

As to attacks of birds on insects, Prof. Poulton has 
failed to note that I said “serious attack*'. That 
birds occasionally attack insects I am well aware. 
I have myHelf seen the sparrow, normally a grain¬ 
eating bird, chase one of our common cabbage white 
butterflies, and I have seen some of the jealously 
guarded treasure of damaged butterfly wings which 
Prof. Poulton has collected after a search of many 
years. But that butterflies are subject to such deci¬ 
mating attack that the occurrence or absence of a 
patch of colour means life or death there is no evi¬ 
dence whatever. 


I have written at some length on the subject, be¬ 
cause, although I recognise that the facile truism of 
4 natural selection*, so easily grasped by the uncritical 
mind, did succeed in making mankind believe in 
evolution, yet now I am convinced that the view that 
4 natural selection ' explains evolution is one of the 
greatest hind ranees to biological science. It leads to 
unsupported hypotheses, and to facile teleological 
explanations which dispense with and discourage 
researoh into the functional significance of the organs 
of animals. Why has an animal got a particular 
pattern or shape ? Because it has been developed by 
4 natural selection ' in order to enable it to escape its 
enemies ! With this explanation too many biologists 
are content. “ Verily all things are possible to him 
that believeth.” E. W. MaoBride. 


Imperial College of Science, S.W.7, 
Jtme 29. 


Super-cooled Water. 

In a recent letter to Nature (Feb. 16, p. 244) I 
directed attention to Beilby’s observation that water 
drops become hard when chilled to - 12° C., and to the 
fact that water is quite fluid at - 9-3° (White and 
Twining, Jour . Am. Chem . Soc 50, pp. 380-389; 1913). 
That an important change in properties takes place 
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between these temperatures is indicated by the diffi¬ 
culty all experimenters have had in cooling water 
below - 10°, It may be that here the steady expan¬ 
sion whioh water undergoes below 4° ceases, and that 
with further lowering of temperature the contraction 
obtains which was predicted by Bridgman ( Proc. Am. 
Acad., 47, p. 643; 1911-12). Water has been cooled 
in Capillary tubes to - 18*6° (T. Borovik-Romanova, 
rev. in Chem. Aba. Am. Chem. Soc. t 19, p. 3186; 1926), 
and as fine drops suspended in oil to - 20° (M. L, 
Dufour, Arch. Set. Geneva , 10, p. 360 ; 1861), but no 
information is given as to the physical state at these 
temperatures. 

Two observations may be cited whioh are difficult 
to fit in with the result obtained by Beilby. Crystalli¬ 
sation of super-cooled water may be prevented either 
by keeping it perfectly still or by rapid movement, 
and R. Pictet cooled water to - 19° by subjecting it 
to constant agitation (Arch. Set. Geneva , 1, p. 498 ; 
1878). Mousson found that a copper rod passed 
through a column of ice when it was under the melting 

P ressure at - 18° (Pogg. Ann., 106, pp. 101-174; 1868). 

'hus, if water becomes glassy at - 12 °, we have the 
surprising result that vitrification can be prevented by 
movement of the liauid, and that under great pressure 
the glass is liquefied. 

By the kindness of the Union Cold Storage Com¬ 
pany, observations were made at their Cannon Street 
stores in a chamber the temperature of which was on 
one ooeasion - 17° and on another - 22°. Drops of 
water at +16° were chilled by contact with a glass 
slide. The larger drops crystallised to form negative 
spherulites, but smaller ones averaging 1 mm. to 2 mm. 
in diameter remained isotropie. When a steel point 
was brought sharply down on to the drops, they 
crystallised with an audible olick: the point did not 
penetrate the drops and the inference is that they were 
hcpd. The possibility must be considered, however, 
that the velocity of crystallisation is so great that it 
is ice whioh is being tested and not water. Walton 
and Judd have found that the linear velocity of crys¬ 
tallisation increases with super-cooling and is 11*4 
cm. per sec. at - 9°. They were unable to determine 
the temperature and value of the maximum velocity 
owing to the spontaneous crystallisation whioh oc¬ 
curred below - 9° (Jour. Phya . Chem., 18, p. 722- 
728; 1914). 

Apart from its intrinsic interest, definite knowledge 
of the physical state of water would be valuable in the 
application to ice of those theories of solid structure 
ana flow which are based on the conception of a liquid 
cement binding the grains of the aggregate together, 
and on the production of liquid at the surfaces of slip. 
The subject is also of interest in view of the fact long 
known and recently so conclusively demonstrated by 
Kdhler (“Untersuchungen uber die Element© des 
Nebels und der Wolken ”, AJcod. Abhandl ., Stock¬ 
holm, 1926) that clouds at temperatures down to - 28° 
(at least) are composed of water drops. It may be 
noted here that the deposit on the cooling pipes at the 
Cannon Street stores was found to be a mixture of water 
drops and ice—this at - 22°. Direct passage from the 
vapour to the vitreous state has been obtained in 
other substances than water, and sudden vitrification 
with falling temperature would be in accordance with 
the general behaviour of super-oooled liquids, E. 
Berger has directed attention to the similarity be¬ 
tween the glasses and water, in that with super-cooling 
a relatively rapid increase of viscosity takes place 
(Glastechn. Ber., 6 , pp. 399-400 ; 1927). 

That vitrification should be prevented by movement 
or pressure, however, is so anomalous as to oall for 
further examination. I have no opportunity to pur¬ 
sue this work, but it is to be hoped that a careful study 
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of the properties of water below - 10° will be under¬ 
taken ; the investigation could be most conveniently 
carried out where low winter atmospheric tempera¬ 
tures are experienced. Leonard Hawkes, 

Bedford College, 

Regent's Park, N.W.l, 

July 6. 


Occurrence of Sea Urchins on the Foreshore 
In Britain. 

In tlie latest number of the Journal of the Marine 
Biological Association (vol. 16, 1, p. 289), Dr. J. H. 
Orton discusses the occurrence of the common sea 
urchin, Echinus esculentue, on the foreshore. In view 
of the fact that, in comparison with Plymouth, these 
animals can frequently be picked up at low tide at 
Millport and the Island of Skye, it may be of interest 
to put on record some observations made by me in 
August 1923 at Fetlar, in the Shetland Islands, 
especially as this island, lying in lat. 60° 36' N., is 
some 3° farther north than Skye, from whioh reoords 
by Dr. Lebour arc quoted by 6r. Orton. 

The shore at Fetlar is for the most part very rocky 
and often precipitous, sometimes with pinnacles jutting 
out of the water. I can remember picking up E. 
esculentue between tidemarks on several occasions in 
the big sheltered bay, called Tresta Wick, on the 
south side of the island. Others were obtained from 
the sides of the rooky pinnacles just below the water 
level, while one was found on the side of the stone 
steps of the private landing stage. All were appar¬ 
ently normal and active, and of a large size. So far 
as my recollection goes, I do not think they were 
discovered at any period of exceptionally low spring 
tides. 

The temperature of the water was decidedly low, 
and though I have no exact figures (which could 
probably be obtained from the Meteorological Station 
at Lerwick), I can vouoh for the fact that the water 
was sufficiently cold to make shore collecting with 
bare feet a distinctly painful process. During the 
last few days of my stay, the Shetland^ were swept 
by a terrific gale aooompanied by very high seas, as 
the result of which no more §ea urchins could be 
found. Presumably they had either been dislodged 
by the waves or had migrated to deeper water lor 
safety. 

The fact that the occurrence of E. esculentue on the 
foreshore appears to be more common in the northerly 
parts of the British Isles than in the south would 
seem to emphasise, as Dr. Orton points out, a direct 
correlation between the temperature of the water 
and the life of the animal. 

C. C. Hentschel. 

Biology Department, 

St. Bartholomew's Hospital and College, 

London, E.C.l, June 8. 


In the Jour. Marine Biol. Assoc., vol. 16, No. 1, 
May 1929, Dr. J. H. Orton asks for information 
regarding the occurrence of Echinus esculentue above 
low water mark on the British coasts. On the north 
coast of Scotland I have observed this species at 
different times of the year. Between April 8 and 16 
of this year, E. escukntm was quite plentiful above 
low water mark on the rocky shores of the west side 
of Loch Eireboll, more especially in the numerous 
bays and inlets around Rispond, the organisms having 
frequently become stranded in the rook crevices as the 
tide fell. During August and September, on the 
other hand, this species is not quite so abundant, 
although on many occasions 1 have captured sped* 
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men b with a landing-net as they retreated down the 
rooks with the ebbing tide. 

I cannot find any reference in my notes to the 
occurrence of E. escidentus on the limestone headland 
of Heilim on the east side of the loch. This is peculiar 
because, since the headland is of much eroded lime¬ 
stone affording a fine habitat for a multitude of 
organisms, I have examined it frequently during 
low water spring tides. 

This would suggest that the nature of the rock— 
its physical nature or its chemical composition— 
might be ft possible factor affecting the occurrence of 
E , esculentus. This point is being further investigated. 

Douglas M. Reid. 

Soience Schools, Harrow-on-the-Hill, 

Middlesex, June 25. 


Dinosaurtan and Mammalian Remains In 
South India. 

My attention has been directed to an artiole on 
“ Geological Exploration in India—Dinosaur Remains 
Unearthed *’ contributed by Dr. Matley to the Records 
of the Indian Geological Survey, 1929, in which he 
ref era to a preliminary note on the fossil finds from 
Ariyalur—Trichinopoly Cretaceous area—published by 
Mr. B. R. Seahachar and myself in the Mysore Univer¬ 
sity Journal (vol. 1, No. 2, July 1927). He writes that 
this party (zoology students) has been “ fortunate in 
finding a number of dinosaurian bones including a 
vertebra, ilium, scapula, ooraooid, head of a humerus, 
a tooth with a portion of the dentary, and limb bones, 



Fla. 1.—Fossil mandible of a carnivore taken In the Ariyalur area, 


mostly in a broken condition. This discovery is of 
importance, as it is the first time that Southern India 
has yielded identifiable remains of dinosaurs.' 1 In 
the article referred to by Dr. Matley, there is a brief 
description of the humerus and carpal nodules and a 
broken amphiocelous vertebra of an ichthyosaurian, 
besides the ungulate remains of molar teeth of both 
perisso- and artiodactyles. 

A detailed treatment of this interesting collection 
was deferred with the view of exploring the region 
more thoroughly, so as to obtain more evidence of the 
occurrence ox the reptilian and mammalian fossils in 
the Trichinopoly area. In an expedition conducted 
to this place In December last, we have, in spite of the 
unfavourable weather conditions prevailing at the 
time, been fortunate in obtaining some more fossils. 
Among them we found a portion of a carnivore 
mandible with the teeth beautifully preserved, a 
large number of molar teeth of artiodactyles, together 
with tarsal, metatarsal, and phalangeal bones, humerus 
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and femur, tibia, radius and ulna, scapula and broken 
specimens of vertebra of both carnivores and ungu¬ 
lates. Our collection is by no means exhaustive, 
but is sufficient to establish the occurrence of both 
reptilian and mammalian fossils in the area. I do not 
propose to deal with the material in this communica¬ 
tion, which is merely intended to notify the discovery 
of an extremely interesting series of fossils In South 
India, nor do f propose to discuss here the probable 
theories which have been put forward to account for 
such occurrence. The photograph of the mandible 
reproduced as Fig. 1 will give an idea of the condition 
in which the fossils occur in the Cretaceous area of 
South India. A detailed description of the material 
will appear soon elsewhere. , 

C. R. Narayan Rao. 

Central College, University of Mysore, 

Bangalore, June 12. 


Natural Ionising Radiation and Rate of Mutation. 

About a year ago there appeared in these columns 
a communication by A. R. Olson and G. N. Lewis 
on natural radioactivity and the origin of species 
(Nature, April 28, 1928, p. 673), in which it was sug¬ 
gested that the natural ionising radiation of the earth 
plays an important part in evolution. It was pointed 
out that the relative effects of rays of different fre¬ 
quency upon the production of variants have not been 
experimentally ascertained, but that since the rays can 
only be effective when absorbed, and thus produce 
ionisation, it seems safe to assume that the various 
rays will produce biological effects in proportion to 
the ionisation they cause. 

It was our good fortune to discover a location 
in a street car tunnel in San Francisco, only 15 
miles from Berkeley, where the natural ionising radia¬ 
tion is fully twice as great as the radiation in our 
laboratory in Berkeley. Accordingly, an experiment 
was planned for the purpose of comparing the rates 
of occurrence of sex-linked lethal mutations in 
Drosophila mclanogaster , following a method already 
devised by Muller ( Genetics , 13, 279-357 ; 1928) ana 
using a balanced lethal strain synthesised by him. 

Up to the present, 5981 individual males have been 
tested in the first phase of the experiment. Of this 
number, 3481 tests were made in Berkeley, and 9, or 
0 28 per cent, produced no male flies and so revealed 
the occurrence of new lethals, while 2500 tests were 
made in the tunnel, and of these 13, or 0*52 per 
cent, contained no male flies. The difference in rate, 
0-26 ±0* 11, while only 2-5 times the probable error, 
may be fairly significant. When the difference in rate 
of mutation is computed by a method which analyses 
the actual experimental variation in rate in the several 
subgroups in each of the two series (Berkeley and 
San Francisco), the variation within the series is 
found to be less than that to be expected in random 
sampling, so that the significance of the difference 
between the average rates for the two locations is 
increased. This difference is 0*275 dh 0*086. 

It seems fairly safe to assume, therefore, that the 
same difference in rate of mutation will continue 
throughout the remainder of the experiment, in the 
second phase of which an X-chromosome from a 
normal wild type strain is being tested in alternate 
generations. This not only doubles the scope of the 
experiment but also makes it possible to test such 
lethals as occur in this new chromosome, which it is 
impossible to accomplish when working with the 
balanced lethal strain alone. 

Even now, however, it seems fairly safe to conclude 
that the natural ionising radiation of the earth is a 
very important factor controlling the rate at which 
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new inherited characters originate in animals and 
plants. While it may not be inferred from existing 
evidence that such radiation is the direct cause of 
mutation, yet a way is now open by which this 
question can be attacked experimentally. It is our 
intention to conduct a second experiment which will 
approximate fairly closely to the requirements of a 
crucial test of this important question. 

E. B. Babcock. 

J. L. Collins. 

College of Agriculture, 

University of California, 

Berkeley, California. 


Mammalian Life In High Latitudes. 

How far seals and whales migrate north in the 
summer montlis is a moot question, but the following 
facts suggest that the latitude reached in the case of 
the floe-seal, the narwhal, and the Greenland whale 
is a high one. 

The occurrence is recorded, in log-books of whaling 
vessels in my possession, that in the Greenland Sea, in 
lat. 80°—a situation in which, owing, to the direction 
of the prevailing winds, the ice is usually drifting 
south—in May of numbers of floe-eeals—seals which, 
as Stefansson explains in his “Friendly Arctic”, are 
tied to sheets of ice, of moderate thickness, the 
product of a single winter’s frost, which therefore 
must have drifted south from a higher latitude during 
the winter and early spring. For example, on May 
27, 1887, lat. 79° 58' N., long. 3° E., “ got into a Floe- 
water ; some Narwhals and many floe-seals 

The occurrence is also recorded in my father’s log¬ 
books, that in the Greenland Sea, in lat. 80°, in May, 
large numbers of narwhals wore often seen going north¬ 
east and in the direction of the high latitude in which 
the observers in the Fram saw them. Example, 
May 28, 1887, lat. 80° N,, long. 2° E., “Numbers of 
Narwhales passed us during the night; all going 
north-east 

The Greenland whales, with the exception of a few 
old ones, mostly males, which in some seasons were 
seen off the Greenland coast in the summer months, 
deserted the waters between Greenland and Spitsbergen 
in June (in late seasons, not until July) and were not 
seen again by the whalers until the following .spring. 
As Scoresby says s M It has often happened that not a 
single whale has been seen by any individual belonging 
to the whole Greenland fleet after perhaps the middle 
of June”. They disappeared going north-west, but 
how far they went in that direction the whalers, being 
unable to follow them, never knew. Example, July 7, 
1878, lat. 78° 40' N., long. 2° W., “ Saw a whale . . .; 
whale (the last one seen that season) making much 
headway to north-west *\ 

The Greenland whale appears also to make the 
Arctio Ocean its usual breeding place ; the fully grown 
whales that Scoresby spea&s of seeing in latitude 
80°, in the spring, which disappeared by the end of 
April, might quite well have been pregnant females 
on their way to produce their young in the Arctic 
Ocean. As mentioned in rny letter on the 44 Breeding 
Habits of the Greenland Whale ” (Nature, April 13, 
1929), Greenland whales were seldom seen in the 
Greenland Sea with calves with them, and then usually 
in the spring, in lat. 79 u or 80°, on the confines of 
the Arctio Ocean. That they did have calves was 
proved beyond a doubt, as my fathor says, by the 
numbers of young whales that were frequently seen. 

It seems also worth while pointing out that each 
of the Greenland wliale’s haunts communicates with 
the Arctic Ocean and that they migrate towards it 
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in the spring j the whales of the Bering Sea going 
north through the strait of the same name, those of 
the Greenland Sea north through the strait between 
Greenland and Spitsbergen, ana those of Davis Strait 
and Baffin Bay west through Lancaster Sound, etc. 
Lastly, in the Antarctic, where there is no polar 
ooean to which it can retreat in the summer months, 
it is absent. Robebt W. Gray. 

8 Hartley Road, 

Exmouth. 


The Origin of Alphabets. 


The mouth gesture theory of human speech—of 
which a summary appeared in Nature of Feb. 23, 
p. 281—has just reoeived a further extension which 
may be of anthropological and psychological interest. 

The basis of the main theory was : 

(1) That man naturally and unoonsciously tends to 
express his ideas in pantomime. 

(2) That there is a natural and unconscious sym- 



tongue. 

In this way, it was suggested, the primitive panto¬ 
mimic code of human expression became associated 
with a related code of unconscious mouth gestures 
which resulted in the production of the various speech 
sounds, and their use in the form of language. 

Let us consider what might be expected to liappen 
when—after a million years or so of speech develop¬ 
ment—man began to feel the need of a method of 
recording his speech. It is obvious he could not 
attempt to record its sounds, and ex hypotJieai he 
could not directly record its gestures, for he was 
unconscious of them. Under these conditions it 
seems likely that the original sympathy between hand 
and mouth became once more operative, but in the 
reverse direction. 

Man’s mouth, by this time, had established a well- 
defined code of gestures by which his ideas could be 
expressed. His hand was now searching for a new 
form of symbolism by which to record his speech. 
This symbolism was one of hand gestures, which 
were made to leave their track on the surface of 
stone or bark or plastio clay ; these were (still un- 
consciouslvjinspired by the mouth gestures for which 
they stood. 

Human writing admittedly derives originally from 
pictographs, that is, hand gestures which outline the 
form of the object or motion described, but except 
in the case of the ideographic scripts, such as Chinese, 
the development of writing has tended to be largely 
phonetic—either syllabic or alphabetic. In other 
words, the system has tended to be one of hand 
gestures which symbolise mouth gestures, 

Granting that the words for natural objects would 
most simply be recorded by outlining the objects 
themselves, as in pictography, there must have been 
an early need for a method of recording speech sounds 
per se. I have recently found definite evidence that 
in Sumerian, and still more in Greco-Roman writing, 
the symbolism depended largely on the principle of 
unconscious imitation of mouth gestures. 

Thus, in the case of the Greek alphabet: 

B represents an outline of the two lips of a head 
facing to the right; 0 is a front view of a mouth 
showing the tongue between the teeth; A is a view 
of the tongue raised to the palate, as in articulating 
the consonant D; A is a similar gesture, but made 
more lightly. 


Mr. H, B. Walters, of the British Museum, whom 
I have oohsulted on the matter, agrees that nearly 
all the letters of the Greek alphabet show influence of 
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mouth gestures. I may add that more than twenty of 
the letters of our own alphabet still show the same 
influence. 

The evidence on which the theory rests will bo 
published elsewhere. R. A. S. Paget. 

1 Devonshire Terrace, 

Lancaster Gate, W.2, 

July 16. 


or ‘ viper * in the modem scientific sense, the associa¬ 
tion of fly and snake would be accidental at best. 

The fact that the tradition exists in the rather 
isolated valleys of the Welsh mountains and in the 
Welsh language in precisely the form given by 
Dr. Tillyara in English, suggests that the legend may 
bo of very ancient origin. L, Rowland. 


Natural History and Folk-Lore. 

Dh. W. Maldwyn Davies's reference (Nature, 
July 13, p, 55) to ‘ gwas-y-neidr’—the Cymric equiva¬ 
lent of ‘ ether’s mon ’—as the name for a dragonfly 
reminds me that * gwas-y-neidr ’ is a not unusual folk- 
name for the yellow-hammer, although perhaps the 
bird is more often called ‘ pen-felan 5 ( — yellow-head), 
in 1914 I was at Nevin, Carnarvonshire, where a man, 
about forty-five years of age, asked me if 1 thought 
that tho ‘ gwas-y-neidr * was really poisonous. He 
went on to explain that as boys his companions and 
lie always smashed the eggs of the yellow-hammer if 
they found a nest, and that when in winter they 
caught small birds in Ins father’s farm-yard, the 
yellow-hammers were always killed with a stick, as 
it was considered dangerous to touch them with a 
naked hand. The birds had been hatched from eggs 
laid by adders and the serpentine markings on the 
eggs in the yellow-hammers’ nests were evidence of 
their reptilian origin ; markings which elsewhere have 
earned for the yellow-hammer the less sinister names 
of ‘writing master’ and ‘scribbling lark’. 

What was substantially the same story was told by 
peasants and fishermen in other places m Lleyn, and 
since then I have met with ‘ gwas-y-neidr ’ in other 
parts of Wales, the bird always being associated, to 
its detriment, with tho adder. At St. David’s and 
at Fishguard, Pembrokeshire, the adder is by some 
reputed to go into tho nest of the * gwaH-y-neidr ’; 
others say that the bird carries food to the adder ; and 
one man told me that he always destroy oil the eggs in 
order to save them from the adder. At Newcastle 
Emlyn, Carmarthenshire, the ‘ gwas-y-neidr ’ is said 
to warn the adder by its notes of the approach of an 
enemy. 

Dr. Davies cites ‘ gwas-y-gog ’^as a Welsh name for 
the hedge-sparrow. Personally, I have never heard 
it applied to that bird, but it is a common folk-name 
for the meadow-pipit, the most frequent fosterer of 
tho cuckoo (gog) on the Welsh moorlands, where the 
feeding of a young cuckoo by meadow-pipits is a 
familiar sight in July and August. Tho name is a 
singularly apt one, by reason of the unwearying minis¬ 
trations of the duped pipits which are evoked by the 
peremptory and incessant hunger-cries of the cuckoo. 

Chas. Oldham. 

The Bollin, Shrublands Road, 

Berkliamsted, July 23. 


In reference to Dr. R, J. Tillyard’s letter in Nature 
of June 1 and succeeding letters in the issues of 
June 15 and July 13, concerning the dragonfly’s being 
called the 4 ether’s mon ' or * adder’s servant \ I may 
add that in the coal-field districts of South Wales, 
when I was a boy, we used to call the dragonfly the 
‘gwas-y-neidr*, or 4 servant of the snake’, and the 
tradition was that where the dragonfly was seen above 
the grass, the snake would be found below. 

4 Obviously this would be a likely event if the 
Jeder ’ (snake) were the common grass snake, which 
like the dragonfly frequents marshy meadows and 
the water-side, but if 1 nader * is translated ‘ adder ’ 
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Second Spark Spectrum of Selenium (Se hf ). 

The spectrum of selenium obtained by the con¬ 
densed discharge is much more complicated than that 
of sulphur under the same condition of excitation. 
Of the existing data on the subject, Misserschmitt’s 
list of lines given in vol. 6 of “ Handbuch der (Spectro¬ 
scopic ” by Kayser and Runge appears to be fairly 
complete, but the abundance of lines in his list and 
inaccurate values of their intensities were rather 
perplexing. Bloch’s recont record of a few Se 4 * and 
So 44 " 4 lines (Comptett rend us, T. 183, p. 762), and the 
photographs obtained in this laboratory with a prism 
spectrograph and a ten-foot concave grating under 
varying conditions of excitation, have been found to 
be promising in sorting out lines of Se 4 

Taking the structure diagram of Se 44 , tho possible 
transitions ore 


2N, 


'^N 2 O t 




X 


N t P t 


By the application of the extension of the irregular 
doublet law given by Saha and Kiohlu combined with 
the method of horizontal comparison described by 
Saha and Majumdar, P.D, PP, and PS groups of 
N*O y <— N 2 0 2 were located grapliically at 24000,28000, 
and 28400 respectively. 

Leading lines of these multiplefcs in the same 
transition arc : 

s P a - 8 D 3 - 23979 (X - 4169*16) 

®P g - 8 P a - 27482*6 (X- 3639*6) 

*P 2 - *=* 28210*0 (X-3643*8), 


the term differences being 


AP ol = 450, AP ia -949, AD ia =187, AD M = 446. 


A full description of this analysis will appear along 
with that of Se 4 . D. K. Bhattagharjya. 

Department of Physios, 

Science College, Patna, 

June 19. 


Spectrum of Doubly Ionised Arsenic. 

The deepest term of the separation of doubly 
ionised arsenic (As III) is 4 p 8 jP,. The values of 
these doublet terms relative to *Q were reported in 
a recent paper (Ind. J . Phy 6 , 3, p. 3) to be 220, 
221 cm. -1 . It was found in the course of this work 
that a number of lines that could be attributed to 
doubly ionised arsenic remained unclassified. The 
spectrum has been further investigated. About forty- 
five of these unclassified lines have enterod into quartet 
systems, the terms identified being : 

5s' *P ; 5p' ( 4 P, *S, and 4 D) and 5 df (*D and 4 F). 

It is found that 


are 2133 and 1062 
„ 1324 and 737 
», 1429 and 793 and 432 
„ 1283 749 and 367 

„ 850 307 and 124. 

" A. S. Bao. 

A. L. Narayan. 

Kodaikanal Observatory, 


5 s', A P separations 
5p', 4 P 

and 5d', 4 D „ 

and 4 F ,. 
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Decay Problems in Mathematical Physics. 

Consider a quantity u, satisfying the equation : 


r . . vht du 
X(u) = Pgi + Wgt , 


( 1 ) 


in a closed finite space, with any homogeneous 
boundary condition at the boundary of the aforesaid 
space. 

Here L is a linear differential operator of the second 
order, extending to any number of dimensions ; for 
example, for three dimensions : 


I/(U) BC 


a 

a® 


( u\ d , 

( (jU\ 

d 1 

f (U\ 

\Pdx) - ,y 


+ S* 

>di) 


- qu. 


whereas p and to are finite and positive functions of 
the independent variables entering in L. 

Then the following theorem has been proved : If 
a system at rest, the free motion of which is described 
by ( 1 ), is acted on by an oscillatory force of frequency 
large with respect to the lowest natural frequency of 
the system, until the stationary state is reached, the 
time of increase is directly proportional to the whole 
absorption and indirectly proportional to the volume, 
but independent of the shape of the system and of 
the places of the experimenter and the force. If the 
force, after the stationary state is reached, stops 
abruptly, the time of decay obeys the same law. 
Moreover, the increase is complementary to the 
decay, the sum of the amplitudes at a time t, measured 
from the moment the force starts in one case and from 
the moment the force stops in the other, being 
constant and independent of t. 

This theorem may immediately be applied to the 
theory of electromagnetic radiation in closed spaces 
and to the acoustics of large rooms. In both oases 
it gives the time required by the system to reach the 
stationary state after a change of the radiating forces. 

It has been verified experimentally by W. Sabine 
in the acoustics of large rooms (“Collected Papers 
on Acoustics ”, p. 39), whilst experiments by Dr. 
Zwikker in this laboratory have shown that the com- 
plementary nature of increase and deoay really exists. 

An extension, comprising absorption to, which 
depends on the frequency, but in a bounded and for 
high frequencies slowly variable way, may easily be 
proved. 

For details reference is made to a paper, entitled : 
“ tlber das D&mpfungsproblem der mathematischcn 
Physik ”, which will be published in the Mathe - 
matische Annalen and to a paper entitled “ On the 
Acoustics of Large Rooms ”, which will appeal* 
shortly in the Phil. Mag . M. Strutt. 

Natuurkundig Laboratorium der 

N* V. Philips* Gloeilampenfabrieken, 

Eindhoven. 


Raman Effect in Gases and Liquids. 

In a note recently communicated to Nature it was 
pointed out that the Raman effect in triatomic 
molecules having a linear model could be explained 
on the assumption of a fundamental mode of vibration 
along the line joining the three nuclei of the molecules. 
Such vibrations take place along the direction of 
propagation of the radiation and behave as optically 
inactive ones and are not manifested in the near 
infra-red bands. The case of carbon dioxide was 
discussed on this basis. 

The Raman effect of liquid carbon disulphide has 
recently been studied in Sir C. V. Raman’s laboratory, 
and it shows two prominent modified lines due to 
absorption of energy corresponding to infra-red wave 
lengths 12*5 m and 15*27 m (private communication), 
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which have so far not been observed as absorption 
bands. This can now be explained on the supposition 
of an optically inactive frequency *—728 cm .* 1 of 
X ~ 13*73 ft* The two lines being due to transitions 
±1 of the molecule {Nat. Research Council Bull., 
57, p. 62) from this fundamental vibrational state. 

The observations of McLennan and McLeod (Nature, 
Feb. 2, 1929) regarding the Raman effect in liquid 
oxygen, nitrogen, and hydrogen, showing the absorp¬ 
tion of energy corresponding to values of * = 1554 cm. -1 , 
v = 2336 cm.’ 1 , and * = 4149 cm.* 1 , also suggest that the 
nuclei of these homopolar molecules oven in the liquid 
state execute vibrations under impressed radiation, 
though no bands in these regions have so far been 
observed. One may thus be led to imagine that 
nuclear vibrations occur along the direction of pro¬ 
pagation of the radiation and are thus optioally 
inactive so far as absorption is concerned. Dennison 
(Astro. Jour., 62, 1925) calculated the fundamental 
frequencies of the methane molecule from dynamic 
considerations, and out of the four fundamental 
frequencies, three have been identified in the absorp¬ 
tion bands and it has been suggested that the fourth 
one at x = 6'58 ft is optically inactive. The presence 
of such an optically inactive vibration is also sug¬ 
gested from the work of Bennet and Meyer on the 
spectra of methyl halides (Phys. Rev., 83, 895 ; 1929). 
It will be worth while to study the Raman effect of 
this gas to ascertain from the modified lines the 
presence of this fundamental frequency suggested 
from dynamical considerations. P. N. Ghosh. 

P. 0. Mahanti. 

Applied Physics Laboratory, 

University College of Science, 

Calcutta, May 27. 


The Raman Effect for X-rays. 

In a letter in Nature of April 27, p. 642, we 
reported some experiments on the fine structure of 
the normal scattered molybdenum Ka -radiation. 
From our photometer curves it is clearly shown that 
the normal scattered molybdenum radiation from 
graphite has exactly the same structure as the direct 
radiation from a molybdenum target or, in other 
words, that no Raman effect exists. An analogous 
result was obtained by W. Ehrenberg (Zeit. /. Physik, 
58, 234; 1929); whereas B. Davis and D. P. Mitchell 
( Phya . Rev., 32, 331 ; 1928) obtained on the contrary 
a much more complicated structure in the case of the 
normal scattered radiation. 


In the meantime the experiments were oontinued 
by D. P. Mitchell (Phys* Rev., 88 , 871; 1929), and 
analogous results to those obtained with graphite are 
reported when beryllium and aluminium were used 
as scattering substances. Though for the moment 
we cannot explain the difference between Mitchell’s 
results and our own, we should like to direct attention 
to the following fact ; In the case of beryllium 
Mitchell finds an * anti-Stokes line * which should be 
scattered by an atom in the exoited L-state. Now a 
simple calculation shows that even when working 
with an energy so large as 3 kw., and suoh short 
distances as was done by Mitchell, much leas than 
one beryllium atom in 10 “ can be in the excited 
L-state. Hence it follows that it is quite impossible 
to account for the order of magnitude of the intensity 
of the anti-Stokes line quoted by Mitchell. 

D. Coster. 

I. Nitta. 


W. J. 

Natuurkundig Laboratorium der 
Rijks-Universiteit, 

Groningen. 


Thussjen 
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Adaptation. 1 

By Prof. D. M. S. Watson, F.R.S. 


T HE only great generalisation which has so far 
oome from zoological studies is that of evolu¬ 
tion—the conception that the whole variety of 
animal life, and the system of inter-relationships 
which exists between animals and their environ¬ 
ment, both living and non-living, have arisen by 
gradual change from simpler or, at any rate, 
different conditions. 

Evolution itself is accepted by zoologists not be¬ 
cause it has been observed to occur or is supported 
by logically coherent arguments, but because it does 
fit all the facts of taxonomy, of palasontology, and of 
geographical distribution, and because no alterna¬ 
tive explanation is credible. 

Whilst the fact of evolution is accepted by every 
biologist, the mode in which it has occurred and the 
mechanism by which it has been brought about are 
still disputable. The only two 4 theories of evolu¬ 
tion * which have gained any general currency, those 
of Lamarck and of Darwin, rest on a most insecure 
basis ; the validity of the assumptions on which 
they rest has seldom been seriously examined, and 
they do not interest most of the younger zoologists. 
It is because I feel that recent advances in zoology 
have made possible a real investigation of these 
postulates that I am devoting my address to them. 

Both Lamarck and Darwin based their theories 
on the assumption that every structure in an animal 
had a definite use in the animal’s daily life or at 
some stage of its life history. They understood by 
adaptation a change in the structure, and by impli¬ 
cation also in the habits of an animal, which rendered 
it better fitted to its “ organic or inorganic condi¬ 
tions of life Thus, for Darwin at any rate, a 
general increase in the efficiency of an animal was 
an adaptation. But amongst his followers the 
term came to imply a definite structural change of a 
part or parts by which an animal became better 
suited to some special and characteristic mode of 
life. The adaptation of flowers to ensure fertilisa¬ 
tion by definite species of insects is a characteristic 
case. Such definite adaptations can only be shown 
to exist by very long continued observation of the 
animal under its natural conditions of life. In the 
post-Darwinian literature the suggestion that such 
and such a structure could be used for some definite 
function is too often regarded as evidence that in 
fact it is actually so used. My oolleagues amongst 
the paleontologists are, I am afraid, offenders in 
this way. 

Even if it can be shown that the structure of an 
animal is such that it is specially fitted for the life 
which it in fact pursues, it does not necessarily 
follow that this structure has arisen as a definite 
adaptation to such habits. It is always conceivable, 
and often probable, that after the structure had 
arisen casually, the animal possessing it was driven 
to the appropriate mode of life. 

The only cases in which we can be certain that 
adaptation in this true sense has occurred are those, 
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unfortunately rare, in which we can trace in fossil 
material the history of a phylogenetic series, and at 
the same time establish that throughout the period 
of development of the adaptation its members lived 
under similar conditions. 

It is not unusual for a student of fossils to discuss 
the habits of an extinct animal on the basis of a 
structural resemblanoe of its ‘ adaptive features ' 
to those of a living animal and then to pass on to 
make use of his conclusions as if they wereiacts in 
the discussion of an evolutionary history or of the 
mode of origin of a series of sediments. 

In extreme cases such evidence may be absolutely 
reliable : no man faced with an ichthyosaur so per¬ 
fectly preserved that the outlines of its fins are 
visible can possibly doubt that it is an aquatic 
animal, and such a conclusion based on structure is 
supported by the entire absence of ichthyosaurs in 
continental deposits of appropriate ages and their 
abundance in marine beds. But if extremes give 

f ood evidence, ordinary oases are always disputable. 

’or example, there is, so far as I know, not the least 
evidence in the post-cranial skeleton that the hippo¬ 
potamus is aquatic : its limbs show no swimming 
modification whatsoever, and the dorsal position of 
the eyes would be a small point on which to base 
assumptions. 

Most palaeontologists believe that the dentition 
of a mammal, and by inference also that of a reptile 
or fish, is highly adaptive, that its character will be 
closely correlated with the animal’s food, and that 
from it the habits of an extinct animal can be in¬ 
ferred with safety. 

Here again the extreme cases are justified ; the 
flesh-eating teeth of a cat and the grinding battery 
of the horse are clearly related to diet. Crushing 
dentitions, with the modification of skull and jaw 
shape and of musculature which go with them, seem 
equally characteristic. I had always believed that 
the horny plates and the jaws of the platypus were 
adapted to hard food, and that that animal pos¬ 
sessed them, whilst the closely allied Echidna was 
toothless, because it was aquatic and lived in rivers 
which might be expected to have a rich molluscan 
fauna that could serve as food. But the half- 
dozen specimens the stomachs of which I have 
opened contained no molluscs whatsoever, and 
seem to have fed on insect larvae, the ordinary soft 
bottom fauna of a stream. I do not know whether 
this is an accidental occurrence, dependent on a 
special abundance of insects in the Fish River in 
late spring, or whether it really represents the 
nonhal fowl. Nothing but continued observations 
made throughout the year can justify any state¬ 
ments about this case. 

In the face of this uncertainty, can we make use 
of the character of the dentition of fossil vertebrates 
for the determination of the nature of their food, 
and thus by building up phylogenetic series investi¬ 
gate the gradual development both of habit and 
their adaptation ? One without the other is value¬ 
less. The classical case of the horse is, of course, 
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familiar to everyone. From the time of Huxley the 
story of the gradual increase in depth of crown of 
the molar teeth and in the complexity of the pattern 
formed by the worn edge of the enamel which coats 
the cusps of the molars has been held to show a 
steady improvement in mechanism which enabled 
the Equidse to take advantage of a wide extension 
of grass land which was assumed to have occurred 
in Miocene times. 

This assumption in its ordinary form, however, 
rests on the basis of an inadequate analysis of all 
the factors involved. The modem horses are bigger 
than those of the Eocene : an ordinary hackney 
weighs about fifty times as much as Eohippus 
venticolus . Thus, the modern horse will wear away 
in a day fifty times as much tooth as its ancestor ; 
but the surface area of its cheek teeth is only about 
fifteen times as great, so that without a deepening 
of the tooth crown bv three and a third times it 
would have a shorter life. Actually the crown is 
deepened about thirteen times, so that its potential 
longevity is increased to about four times that of 
Eohippus on the assumption that the abrasive 
qualities of the food of the two animals have not 
changed. Dr. Matthew has produced evidence to 
show that in Merychippus , the Miocene genuR of 
horse, tooth change took place at a younger age 
than it does in modern horses ; the implication 
being that the potential longevity was less than it 
now is. 

Thus the fact that Equus has proportionately 
some four times as much tooth as Eohippus may 
mean no more than that it lives longer, and its 
marvellous dentition may not be adaptive in the 
sense that it is specially modified for the trituration 
of a new type of food. It may represent no more 
than a reaction to the requirements of a large 
animal. I believe that most adaptations the history 
of which can be traced in fossil material are of a 
similar kind. 

Whether a change which enables a mammal to be¬ 
come larger and to have a greater potential longev¬ 
ity is an adaptation may be disputed. Certainly it 
is very different from the usual conception of a 
structural change fitting an animal for a definite 
type of life in particular circumstances. 

There are, however, a few cases where we are, I 
think, on firmer ground. The slow and steady im¬ 
provements in limb structure which go on in the 
mammal-like reptiles from Lower Permian to Lower 
Triassic times take place in animals which do not 
exhibit a steady increase in size, which indeed cover 
nearly the same range of sizes at the beginning and 
end of the story. 

In the earliest of these animals the upper arm 
projected at right angles to the body, and the fore¬ 
arm lay at right angles to it, nearly parallel to the 
ground. The track was very wide, the stride ab¬ 
surdly short, and only one foot could be moved at a 
time, whilst some of the muscles were devoted en¬ 
tirely to the support of the weight of the body, 
leaving the whole propulsive force to be supplied by 
the remainder, or rather by such of them as were 
not ooncemed with returning the limb to the posi¬ 
tion it occupied at the beginning of the stride. From 
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these slow and clumsy ancestors we may trace the 
gradual acquirement of the structure found in Cyno- 
gnathus or in a mammal; where the arm moves 
nearly parallel to the principal plane of the animal, 
the stride is greatly lengthened and every muscle 
contributes both to the support of the body and to 
its propulsion. Here we have a case where we can 
observe an improvement of an animal mechanism 
which definitely enabled an animal to move faster 
than its ancestor. 

Such general improvements in the mechanism of 
an animal’s body, which are the only adaptations 
which can be proved to have occurred, differ so 
greatly in scale and in their general nature from that 
detailed fitting of an animal to some particular niche 
in its environment which Darwin believed to occur, 
that it is important to investigate whether there is 
any general occurrence of such special relationship 
of structure and habit, and whether if it occurs it is 
rightly to be regarded as of adaptive origin. It is, 
I believe, in the first part of such investigation that 
a good deal of the future value of physiological work 
in zoology lies. 

The physiological work which is at present being 
conducted by zoologists falls under two main heads. 
It may be concerned with the explanationin physico¬ 
chemical terms of definite life processes, such as 
fertilisation or cleavage, the activities of cilia or the 
nature of muscular activity. Such work is of value 
to zoology because it increases our knowledge of the 
cell and all its parts and of the things which may con¬ 
trol its activities. It will become essential for an 
understanding of the factors which underlie morpho¬ 
genesis, that is, of those factors some of which are 
carried as material bodies in the chromosomes. 

The other type of physiological work is that 
which, like the classical‘ experimental physiology * 
of the medical school, is devoted to an attempt to 
understand the functioning of the different systems 
of organs and ultimately of the whole body of an 
animal. I believe that such studies hold out the 
greatest promise of results of any in zoology. We 
do not know even as a first approximate the mode 
of working of the body of any one member of the 
majority of the phyla of the animal kingdom. Until 
such is known, in at least a few individual species of 
each phylum, we shall not be in a position to under¬ 
stand the possibilities of adaptation whioh each 
fundamental type of morphology holds out and the 
real significance of the fitting of an animal to its 
environment. 

The ecological relationships of animals to their 
environments present many aspects which are now 
capable of investigation by simple physiological 
experiment, and South Africa seems to me the 
country of all others which could provide the sub¬ 
jects for such an investigation. 

Physiological work of the kind which I suggest, 
although it will show to what extent there are varia¬ 
tions between races and species of animals which 
fit them specially for life under definite physical 
environments, will not in general elucidate those 
morphological differences which alone are recognis¬ 
able in a museum, and have commonly been assumed 
to be of an adaptive nature. That these structural 
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differences are adaptive even in the sense that, no 
matter in what circumstances they arose, they do 
now in fact fit each form especially to its circum¬ 
stances, is for the most part pure assumption. I do 
not know a single case in which it has been shown 
that the differences which separate two races of a 
mammalian species from one another have the 
slightest adaptive significance, 

There is no branch of zoology in which assump¬ 
tion has played a greater, or evidence a less, part 
than in the study of such presumed adaptations. 
The implication which lies behind any statement 
that such and such a structure is an adaptation is 
that under the existing environmental conditions 
an individual possessing it has a greater chance of 
survival than one which has not. 

The extraordinary lack of evidence to show that 
the incidence of death under natural conditions is 
controlled by small differences of the kind which 
separate species from one another or, what is the 
same thing from an observational point of view, 
by physiological differences correlated with such 
structural features, renders it difficult to appeal to 
natural selection as the main or indeed an important 
factor in bringing about the evolutionary changes 
which .we know to have occurred. It may be im¬ 
portant, it may indeed be the principle which over¬ 
rides all others ; but at present its real existence as 
a phenomenon rests on an extremely slender basis. 

The extreme difficulty of obtaining the necessary 
data for any quantitative estimation of the efficiency 
of natural selection makes it seem probable that 
this theory will be re-established, if it be so, by the 
collapse of alternative explanations which are more 
easily attacked by observation and experiment. If 
so, it will present a parallel to the theory of evolu¬ 
tion itself, a theory universally accepted not be¬ 
cause it can be proved by logically coherent 
evidence to be true but because the only alterna¬ 
tive, special creation, is clearly incredible. 

The alternative explanations which are put for¬ 
ward of the existence of the differences which 
separate species from species or one geographical 
race from another are in essence three : either the 
difference is regarded as adaptive and its initiation 
and perfectioning are attributed to a reaction of the 
animal which alters its structure in a favourable 
manner followed by an inheritance of the character 
so acquired ; or, secondly, it is regarded as non- 
adaptive, or only accidentally of value, and held to 
have arisen by a change induced in the course of an 
individual development by the direct effect of some 
one or more environmental features, such change 
not necessarily being heritable in all cases. The 
third explanation is that the difference between one 
form and the other has arisen casually, isolation 
having enforced an inbreeding which lea to the dis¬ 
tribution of genes in different proportions in the two 
stocks. 

The first alternative explanation suffers from the 
defect that the characters in question have not in 
general been shown to be adaptive, and that an in¬ 
heritance of an acquired character of the kind re¬ 
quired has not been shown to occur. 

The second explanation, the direct influence of the 
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environment, has the immense advantage that it is 
open to investigation by experimental methods, and 
suggests many attractive lines of work. Here again 
experiments have been few. The most successful is 
that on the induction of melanism in moths by 
Heslop Harrison and Garrett. By feeding cater¬ 
pillars on food impregnated by salts of Manganese 
or lead, these authors, in three independent series 
of experiments, obtained melanic individuals of a 
character which did not occur in the much larger 
numbers of controls fed on untreated food, nor 
under natural conditions in the district of origin of 
the parent individuals. 

Harrison and Garrett attribute the Melanism 
which appeared under these conditions to the direct 
effect of the metallic salts, either on the soma or, as 
is perhaps more probable, on the germ cells. They 
showed by a very adequate series of breeding ex¬ 
periments that the melanism which arose in this 
way is inherited as a simple Mendelian recessive. 

It is obvious that such a direct environment effect, 
when taken in association with the completely es¬ 
tablished fact of the common occurrence of parallel 
or identical mutations in allied animals, provides a 
complete formal explanation of such facts as that 
the coat-oolour of a race of a species of rodent from 
an arid region will in general be lighter in colour 
than that of a race from a more humid and therefore 
more thickly vegetated area. It is clear that such 
an explanation does not require that the coat-colour 
has any adaptive significance whatsoever : it is in 
complete contrast with the equally formally com¬ 
plete explanation by natural selection. But it has 
the advantage that it can be submitted to experi¬ 
mental confirmation. 

The neo-Darwinian would explain this occurrence 
by assuming that the dark-coloured forms were less 
visible against the moist and therefore darker soil 
of the humid locality than lighter animals would be, 
and would thus escape the attacks of carnivores for a 
longer period. The light forms would escape notice 
under the bright illumination and glitter of an arid 
and especially a desert country. Such a view as¬ 
sumes without question that the colour of the two 
groups is heritable, though it makes no demands 
for any particular type of heredity. 

The only experiments which have been made with 
geographical races of mammals are those which 
Sumner has carried on over many years. Sumner 
began his work by collecting considerable numbers 
of individuals of a certain species of the deer-footed 
mouse Peromyscus from localities in California 
which present extreme variations in rainfall and 
temperature. He showed that the mice from each 
locality varied, and that the distribution of the 
variates for each character formed a unimodal 
curve. He investigated by statistical methods the 
correlation between pairs of the characters with 
which he worked, showing that for many of them 
the correlation was small. He showed that the 
curves for different subspecies might overlap, so 
that no one individual could fairly represent its race. 

Sumner also attempted to Investigate the possi¬ 
bility of such environmental influences by direct 
experiment. He transplanted a small colony of 
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mice into a very different environment, enclosing 
them in a small netted area and leaving them to 
breed* The offspring which appeared during the 
course of the experiment showed no tendency to 
approaoh the local races in their characters. 

It may be accepted as a working hypothesis that 
the variable characters which separate one geo¬ 
graphical race from another are produced under the 
influence of a number of genes, all independent, and 
all producing similar effects. As Prof. Karl Pearson 
pointed out in 1904, the effect of such multiple 
factors will be to produce an apparent blending in¬ 
heritance ; a view now very generally accepted. It 
follows that, in certain cases at any rate, ii a small 
group of individuals phenotypically similar, though 
genotypically different, differing from the norm of 
a population, be isolated and left to breed freely, 
they will, when considered as a population, tend to 
vary still more from the original mode in the popu¬ 
lation from which they sprang and that they will do 
so in the direction in which the original isolated 
group differed. Prof. Pearson has reached the same 
conclusion from his own very different point of view 
and has evidence that the expected result does 
actually occur. 

If, then, we can conceive of circumstances which 
will bring about such isolation in such a way that 
the individuals so separated are determined by an 
environmental condition, we shall have an explana¬ 
tion of the divergence of local races which will 
account for the appearance in them of individuals 
which lie outside the range of variation actually 


observed in the small samples of the parent races 
which have been investigated. 

There remains one type of adaptation which is 
perhaps of greater importance than those which we 
have been considering. Perhaps the most striking 
of all the phenomena of life is the power which all 
animals and plants possess of so regulating their 
functioning, and when necessary their morpho¬ 
logy, that their life is continued in equilibrium 
with the conditions under which they find them¬ 
selves. 

How far such physiological adaptations are of the 
same nature as those internal morphological adapta¬ 
tions which alter the relative sizes of parts in ways 
determined by geometrical considerations of squares 
and cubes, and produce analogous modifications in 
other structural features, there is no evidence. What 
is certain, however, is that these, which are the 
fundamental things in evolution, lie open to 
experiment. 

Thus the present position of zoology is unsatis¬ 
factory. We know as surely as we ever shall that 
evolution has occurred ; but we do not know how 
this evolution has been brought about. The data 
which we have accumulated are inadequate, not in 
quantity but in their character, to allow us to deter¬ 
mine which, if any, of the proposed explanations is 
a vera causa. But it appears that the experimental 
method rightly used will in the end give us, if not 
the solution of our problem, at least the power of 
analysing it and isolating the various factors which 
enter into it. 


The Relation of Organic Chemistry to Biology. 1 

By Prof. George Barger, F.R.S. 


S INCE, in the last resort, we are dependent on 
naturally occurring materials, which scarcely 
ever oocur in a state of purity, it follows that the 
early chemists were even more concerned with 
separating one substance from another than many 
of us are to-day. Progress was at first limited to 
mineral substances capable of withstanding power¬ 
ful reagents and a high temperature ; much of the 
old chemistry is concerned with the heavy metals. 
The substancec formed in such large numbers by 
living beings are much less stable, and their 
isolation demands a special technique. It is sig- 
nificant that, in spite of their knowledge of the 
smelting of ores, of the manufacture of glass, and 
of many other arts, the ancients failed to distil 
alcohol. Later, the chemical investigation of organic 
material was apt to consist in destructive distillation, 
naturally adding little to knowledge. Only the 
more volatile ana stable substances could be isolated 
in this fashion. 

An important systematic advanoe was mode by 
K. W. Scheele (1742-1786), whose contributions to 
organic chemistry are almost as important as his 
discovery of oxygen. Scheele was a pharmacist, 
and most of the early chemists were trained as such, 
or as physicians, from the iatro-chemical period 
onwards. This old connexion between chemistry 

1 From the prudential address to Section B (Chemistry) of the 
British Aaewla&mTddlvered at Cape Town on July 28. 
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and medicine was, however, scarcely a biological 
one. Joseph Black's work on fixed air and the mild 
alkalis indeed originated in medicine, from his M.D. 
dissertation, “De humore acido a cibis orto et 
magnesia alba", but the subsequent developments 
of Black’s work were not biological in character. 
Again, although Berzelius was trained asa physician, 
his work had little connexion with biology. 

The use of vegetable drugs, however, led phar¬ 
macists to examine the constituents of plants, and 
thus the foundations of descriptive biochemistry 
were laid. Scheele investigated a number of organic 
acids in the wet way. He obtained tartaric acid 
in 1769, and later benzoic acid by boiling gum 
benzoin with lime. He first prepared lactic acid 
(1780) from sour milk, and mucic acid by oxidation 
of milk sugar. When, soon afterwards, mucic acid 
was also obtained from gum tragacanth, it became 
evident that one and the same substance may be 
derived from both animal and vegetable sources. 
Oxalic acid was obtained from the acid potassium 
salt in Oxalis acetosetta, and shown to be identical 
with an oxidation product of cane sugar. Scheele 
also obtained citric, malic, and even gallic aoid by 
crystallisation from solution. Of more generis! 
biological interest is his discovery of uric acid, Jf: 
glycerol, and of hydrocyanic acid; the last (acidum 
berolinense) by heating potassium ferrooyanide 
with dilute sulphuric acid. — 
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Sokeele’s discovery that esterification is greatly 
furthered by the presence of mineral acids later 
became important in connexion with catalysis, but 
theoretical speculations were* foreign to his nature, 
and he was not greatly concerned with the essential 
character of acids. Such questions appealed more 
strongly to Lavoisier, who improved the nomen¬ 
clature of organic acids ana also investigated 
alcoholic fermentation, a biochemical process which 
early engaged the attention of chemists. 

A knowledge of structure gave a great impetus 
to organic synthesis, not only in the laboratory 
for theoretical purposes, but also in the factory for 
practical uses; the manufacture of dyes, of synthetic 
drugs, of explosives became an important industry. 
The number of known carbon compounds grew at 
an enormous rate. Instead of being the chemistry 
of organised beings, organic chemistry became the 
chemistry of carbon compounds. Until the present 
century the proportion of chemists who, like Scheele, 
were interested in natural products steadily de¬ 
clined, and biology became of little interest to 
chemists as a whole, but physiologists have more 
and more realised the importance of chemistry for 
their subject and the intermediate subject of 
biochemistry has rapidly developed. 

The systematic study of natural products, 
inaugurated by Scheele, was at first continued most 
successfully in France by Fourcroy, Vauquelin, 
and their pupils. Braconnet examined plants and 
discovered substances such as saiicin and ellagic 
acid, of no particular importance to physiology, 
but also obtained glucose from cellulose (linen) and 
* sucre de gelatine ’ or glycine from glue, thus 
making two fundamental observations in bio¬ 
chemistry. Kirchhoff, a German pharmacist, work¬ 
ing at St. Petersburg, had already shown in 1811 
that glucose is formed from staroh, and investigated 
the prooess of malting. In 1833, Payen and Persoz 
discovered the first enzyme, diastase, and in 1827 
a medical practitioner of London, W. Prout, better 
known to chemists in another connexion, could 
say in a paper “ On the ultimate composition of 
simple alimentary substances ” that they might be 
arranged in three classes, u the saccharine, the oily, 
and the albuminous 

By analysis Gay-Lussac was able to establish the 
fundamental equation for the fermentation of 
lucose into alcohol and oarbon dioxide, and the 
rst systematic advance in biochemistry, also due 
to analysis, was Chevreurs great work on the fats. 
In 1824, Wfihler obtained oxalic acid from oyanogen, 
the first synthesis of a vital product, if we except 
Scheele*s production of oyanides from carbon, potas¬ 
sium carbonate, and ammonium chloride. Four 
years later, in 1828, Wdhler’s synthesis of urea 
attracted universal attention, and since then much 
labour has been expended on the synthesis of vital 
products as an ultimate proof of their structure. 

Wdhler had apparently no connexion with 
medicine or pharmacy, but Liebig was a pharma¬ 
ceutical apprentice for one year, Frankland a 
d^Mgtsfc’s assistant, Dumas, Schorlemmer, and even 
Wilhehny, who investigated the kinetics of .sugar 
hydiplys^ were|>^nnacists. Gzuelin, Mit6cherlich, 
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Wurtz, and Cannizzaro studied medicine ; even in 
the present century medically qualified professors 
of general chemistry survived (Crum Brown, 
Emerson Reynolds). The pharmacists soon found 
a special field of research in alkaloids, essential 
oils, and other products of the materia medica. 
Within a few years of the recognition of the first 
organic base, morphine, by the German pharmacist 
Sertiimer, a dozen alkaloids had been discovered, 
mostly in France, by Pelletier and Caventou, pro¬ 
fessors at the Fcole de Pharmacie. It is presumably 
due to this institution, and to the high standard 
of pharmaceutical education in France, that the 
scientific output of French pharmacists ha& been 
so long maintained. For recent times we may refer 
to Bourquelot, professor at the ficole de Pharmacie, 
and to Charles and Georges Tanret, father and son, 
both practical pharmacists, who not only made 
important contributions to our knowledge of drugs 
but also to that of sugars. In Germany contribu¬ 
tions of pharmacists to organic chemistry were of 
less importance, compared with the great develop¬ 
ments in university research inaugurated by Liebig 
and fostered by the German States. 

In Britain the State did very little for the 
universities and nothing for pharmaceutical teach¬ 
ing ; although British pharmacists have the ex¬ 
clusive legal right to call themselves ‘ chemists ’, the 
State has not helped them to justify the title. At 
first the British themselves contributed little to 
organic chemistry; of the pioneers Faraday, 
Frankland, Perkin, and Williamson, only two were 
teachers. The sojourn of Hofmann in London, 
from 1845 to 1805, from the age of twenty-seven to 
that of forty-seven, was of the greatest influence 
on the development of organic chemistry in England, 
but it did not lead to biological applications. Par* 
ticularly through the inauguration of the dye in¬ 
dustry, by Hofmann’s pupil, Perkin, and Mansfield, 
attention was directed to practical problems. 

As a result of Emil Fischer’s work, the new science 
of biochemistry was firmly established in the be¬ 
ginning of the present century. It should not be 
supposed that organic chemioal theory is wholly 
unconnected with biology. Two examples out of 
many will show the contrary. When a protein is 
4 racemised * so far as possible, by Kossers method, 
bv leaving it for some weeks at 37° in half-normal 
alkali, it is found that certain amino-acids retain 
their optical activity, and these Dakin has assumed 
to be the ones with free carboxyl groups, situated 
at the ends of chains. The others undergo racemi- 
sation probably because in theiir case tautomerism 
is possible : 

—CO . NH . CR'H . CO . NH . CR'H . COOH 

+ i 

—CO . NH . CR': COH . NH . CR'H . COOH. 

On subsequent acid hydrolysis the amino-acid 
NH a . CR'H . COOH would be racemic, but 
NH a . CR'H . COOH optically active. Dakin’s 
views were first applied by Dudley and Woodman 
to show a structural differenceHbetween the casein- 
»ogens from cow’s milk and sheep’s milk, which 
had been considered by some to be identical. 
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Elementary analysis shows no difference, and in¬ 
dividual amino-aoids are obtained in the same 
amounts after hydrolysis. After racemisation, 
however, Dudley and Woodman found the tyrosine 
from cow’s caseinogen to be wholly inactive, that 
from the sheep fully active. In the former animal 
the tyrosine is probably inside the molecule, in the 
latter it is on the periphery. We are thus able to 
discover differences in the intimate pattern of the 
molecule. Dakin and Dale connected these differ¬ 
ences with antigenic specificity. 

Crystallised albumins from the whites of hens’ 
and ducks’ eggs are very similar and seem to be 
composed of the same units in equal amounts, but 
Dakin found that three amino-acids, leucine, 
aspartic acid, and histidine, behave differently to 
alkali in the two molecules, and appear to occupy 
different places. Hen’s albumin has some aspartic 
acid but no leucine or histidine on the periphery ; 
duck’s albumin, on the other hand, has no aspartic 
acid, but some leucine and histidine on the outside 
of the molecule. By the very sensitive anaphylactic 
reaction of the isolated guinea-pig’s uterus, Dale 
showed that the two proteins are specifically 
different as antigens. Differences in arrangement, 
even of the same amino-acids, help to differentiate 
the proteins of various species. It is on the diversity 
of the proteins that the difference of species is based. 

Another recent example of the application of 
organic chemical theory to biology is due to 
Stedman. Having traced the miotic action of 
physostigmine to a urethane grouping, he synthesised 
a number of urethanes of simple dimethylamino- 
phenois, for example, R. NH. CO. O. . N(CH 3 ) 2 . 

The physiological activities of the tertiary bases 
is generally in the order ortho and para > meta, 
but on conversion into quarternary salts the ortho 
and para become less active, the meta more so, and 
the order is meta > ortho or para. This recalls the 
reactivities of disubstituted benzene derivatives, 
which have of late been studied in connexion with 
the polarity theory. 

Whilst organic chemists are often eager to in¬ 
vestigate the constitution of animal and vegetable 
substances, they are less ready to undertake the 
preliminaries of purification and isolation, and are 
therefore less apt to discover new ones. By 
esterification and by the use of a high vacuum, 
Emil Fischer made the monoamino-acids amenable 
to fractional distillation, a standard operation of 
organic chemistry. He discovered several new 
members of the group. But most substances of 
physiological interest require a special technique, 
on the development of which the biochemist may 
spend much labour. Thus Kossel showed how to 
separate the purine and pyrimidine bases of the 
cell nucleus, and the important diamino-acids 
histidine, arginine, and lysine. Hopkins, by hie 
special reagent, was able to isolate tryptophane, 
the parent substance of indigo, long after indigo 
itself was being manufactured synthetically. Dakm 
found that monoamino-aoids can be extracted from 
aqueous solution by butyl alcohol, and using this 
new technique and Foreman’s method of separating 
aspartic ana glutamic acids by their calcium salts, 
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Dakin discovered hydroxyglutamic acid, an entirely 
unsuspected unit of protein. 

A knowledge of the structure of amino-acids 
may throw light on how other nitrogenous con¬ 
stituents arise, particularly in plants. As an 
example the most recently discovered amino-acid 
may be quoted. The American bacteriologist 
Mueller found in casein and other proteins a new 
constituent containing sulphur, quite different from 
the well-known cystine. Dr. Coyne and I have 
recently established its constitution by synthesis. 
It turns out to be y-methylthiol-a-amino-n-bufcyric 
acid, CH,. S . CH 2 . CH(NH s )COOH, and we named 
it methionine. The methylthiol grouping at once 
indicates that it is the source of methylmercaptan, 
the occurrence of which in putrefaction was known, 
although not hitherto intelligible. Methionine is 
evidently also the parent substance of cheirolin 
occurring in the seeds of the wallflower and of other 
Crucifer®. Schneider had long ago established for 
this substance the remarkable constitution CH 3 . 
S0 2 . CH 2 . CH 2 . CH 2 . N . CS. We now see at once 
that cheirolin is the thiocarbimide of oxidised and 
decarboxylated methionine. Similarly Perkin and 
Robinson connected the chemistry of harmine 
and harmaline with tryptophane when they showed 
that the mysterious base C 12 Hi 0 N a , which Hopkins 
and Cole obtained by oxidising tryptophane, 
C u H 12 0 2 N 2 , with ferric chloride, is identical with 
harman. This observation not only settled the 
constitution of the alkaloids in question, but also 
explained the fitful yield of the oxidation product 
of tryptophane, which, after decarboxylation, had 
condensed with acetaldehyde. 

Soon afterwards, Spath showed that harman 
itself occurs in Nature, as the alkaloid aribine, 
which had been given the erroneous formula 
CggHjoN*. It is becoming increasingly evident that 
many alkaloids arise by condensation of amino-acid 
residues. Mezcaline and other alkaloids of Cactacese 
are closely connected with phenylalanine and tyro¬ 
sine, as Spath has shown, and the mode of origin 
of tsoquinoline alkaloids from aromatic amino-acids 
has also become clear. Harmine, harmaline, physo- 
stigmine, and rutaecarpine are all derived from 
tryptophane, and it looks as if the same is true of 
other alkaloids the constitution of which, like that 
of strychnine and of brucine, remains obscure. 

The isolation of some natural substances, of great 
physiological interest, is beset with difficulties 
because they are present in minute amount and 
have not the convenient solubility relations which 
facilitate the separation of the alkaloids. This 
applies to the hormones present in animal tissues. 
Here the American slaughter-houses provide valu¬ 
able facilities, and it is significant that adrenaline, 
thyroxine, and insulin were first crystallised in 
Amerioa, although the constitution of the two 
former hormones was later established in Europe, 
where also their synthesis was effected, that of 
thyroxine only a few years ago, through the 
brilliant work of Barington. 

The difficulty of isolating vitamins is still more 
formidable ; in the case of the antmeuritic vitamin 
B, which is almost oertainly a fairly simple sub- 
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stance) susceptible to attack by the methods of 
organic chemistry, much progress towards isola¬ 
tion has been achieved by selective adsorption 
and elution, the methods employed by Willstatter 
for enzymes. The discovery by Rosenheim and 
Windaus that vitamin D is formed by the irradiation 
of ergosterol has suddenly brought into prominence 
a substance which before was but a curiosity, chiefly 
known through the work of the French pharmacist, 
Tanret. At the same timo the interest of bio¬ 
chemists in photochemistry has been stimulated, 
as w T ell as in the extensive work of Windaus on the 
structure of cholesterol, which the latter had already 
shown to be connected with the bile acids, largely 
investigated by Wieland. 

The sudden emergence of ergosterol into promin¬ 
ence does not stand alone ; another of Tanret's 
ergot substances, ergot hi oneine, at first also an 
isolated curiosity, has acquired more general 
significance because it has been found in mam¬ 
malian red corpuscles ; it is likely that this will 
lead ultimately to the discovery in proteins of yet 
another sulphur-containing amino-acid, possibly a 
thiolhistidine. Altogether, ergot has yielded more 
substances of general biological interest than any 
other single plant. 

The above examples of the relation between 
biological and organic chemical work relate to that 
division of biochemistry which may be termed 
descriptive. A knowledge of structure is also 
necessary in dynamic biochemistry, the study of 
the transformations which substances undergo in 
the living organism. The recognition of the fats 
as esters, and their behaviour to fat-splitting 
enzymes, the transformation of starch into sugar 
under the influence of diastase, the end-products 
of alcoholic fermentation; all these were early 
discoveries in dynamic biochemistry. 

Just as the organic chemist may wish to know 
the mechanism of a reaction, for example of the 
Skraup synthesis of quinoline, so the biochemist 
wishes to know the intermediate steps in the 
transformation of, say, glucose into alcohol. The 
detection of these stages of metabolism is a matter 
of considerable difficulty, sinoe under normal con¬ 
ditions the intermediate substances generally dis¬ 
appear as rapidly as they are formed. They have 
to be trapped by suitable means, os did Neuberg 
with acetaldehyde in aloohoiic fermentation, or the 
metabolic process may sometimes be cut short, 
by using an isolated organ, such as the surviving 
liver, or the precursor of the intermediate substance 
may be administered in large excess. 

Very little has been learned in this respect from 
the higher plants. The very process of photo¬ 
synthesis is still beset with obscurity in spite of a 
plausible hypothesis; we know next to nothing 
about transformation of carbohydrate into fats, 
and vice versa, and in particular we are ignorant 
of the stages by which amino-acids are formed in 
plants from nitrates and carbohydrates; we simply 
do not know how the proteins of living beings origin¬ 
ate, Nor have the higher plants given us much 
information of the way in which their fats, carbo¬ 
hydrates, and proteins are ultimately broken down. 
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Our knowledge of catabolism is principally de¬ 
rived from the animal world. It is found that the 
breakdown does not always occur in the manner 
in which the organic chemist would expect. Thus 
an organic chemist presented with the problem of 
transforming stearic acid into palmitic might 
brorainate in the alpha position, and break down 
the corresponding a-hydroxy acid ; or he might do 
a Hofmann degradation on the amide. In either 
case he would get an acid with 17 carbon atoms, 
and have to repeat the degradation in order to 
obtain palmitic acid. Knoop has shown, however, 
that in the animal organism the /2-carbon atom is 
attacked so that the chain is shortened By two 
carbon atoms at a time, an acid with 18 carbon 
atoms being converted successively into one with 
16, 14, 12, etc. In accordance with this scheme the 
principal fatty acids in Nature are those with an 
even number of carbon atoms. Knoop established 
this by feeding w-phenyl fatty acids ; those with 
an even number of methylene groups in the side 
chain were converted into benzoic acid and appeared 
in the urine as liippuric, those with an odd number 
of methylene groups yielded phenylacetic acid and 
were excreted as phenaoeturic acid. Instead of 
using a resistant phenyl group and the whole 
animal, fatty acids themselves and the isolated liver 
may be used to establish the same result. 

The degradation of amino-acids in the body also 
proceeds contrary to the expectations of the organic 
chemist. If he were asked to bring about the 
degradation by gentle stages he would doubtless 
first convert the a-amino into the a-hydroxy acid. 
The organism forms the a-keto acid, however, as 
shown by Neubauer and by Knoop. This bio¬ 
chemical result suggested to Knoop an interesting 
and unlooked-for synthesis of amino-acids in vitro , 
by reversing the normal breakdown. He shook 
solutions of a-keto acids, containing also ammonia 
and platinum black, in a hydrogen atmosphere, 
when the corresponding amino-acid resulted by 
the reduction of tne hypothetical imino-compound. 
The transformation of tryptophane into kynurenic 
acid may be quoted as a particular problem of 
metabolism to which a good deal of organic 
chemistry has been applied. 

The first stage in the degradation of fatty aoids 
and of amino-acids seems pretty well established, 
and analogies in vitro have been found. Other 
problems are more obscure. Why is the benzene 
nucleus in phenylalanine oxidised, but not that in 
benzoic acid ? What is the mechanism in the former 
case ? Why is p-hydroxyphenylpyruvic acid easily 
oxidised and the corresponding lactic acid not ? 
Why is d-phenylglyoine easily oxidised and /-phenyl- 
glycine excreted almost unchanged ? Altogether, 
the processes by which organic substances are burnt 
to carbon dioxide and water, by atmospheric 
molecular oxygen, at a low temperature, are still 
very puzzling, although Dakin, Hopkins, Knoop, 
Warburg, Wieland, and others have done much 
towards their elucidation. In the study of the 
chemical processes, as in that of the chemical 
constituents of living organisms, there is much 
scope for the application of organic chemistry, 



238 


NATURE 


[August 10,1020 


and in addition, physical chemistry requires to be 
utilised. 

Probably the most extensive attempt to use 
chemioal constituents for botanical classification 
has been made by R. T. Baker and H. G. Smith, 
in the case of the Australian genus Eucalyptus with 
about two hundred species : the essential oils from 
well over half of these have been examined. Baker 
and Smith trace a relation between the venation 
of the mature leaves and the composition of their 
essential oil. The genus is thus divided into fairly 
well-marked groups, and it is possible to suggest 
the probable constituents of the oil of a given species 
by examining the venation of the leaves, and, con¬ 
versely, by chemical investigation of the oil to gain 
a clue to the species. Maiden, the botanical expert 
on Eucalyptus , did not always agree with the 
classification of the chemists, but upon occasion 
he discovered morphological differences after a 
delimitation of species had been proposed on 
chemical grounds. 

The main biological interest of alkaloids is not 
botanical in their distribution, but pharmaco¬ 
logical in their action. This leads to a mention 
of the great developments in synthetic drugs, due 
to organic chemistry. In particular there is great 
scope for the organic chemist in chemotherapy, 
the combating of general infections of the host by 
synthetic drugs. The production of salvarsan, 
which has made such a great change to the treat¬ 
ment of syphilis and other protozoal diseases, and 


the subsequent introduction of germanin (or Bayer 
205) in the treatment of sleeping sickness, indicate 
great possibilities of applying organic chemistry 
to this particular department of medicine, and 
constitute a link between workers in very different 
fields. 

I have directed attention to the many points of 
contact between organic chemistry and biology 
in the past and present, andlf finally I am permitted 
to draw a conclusion it would be an educational one. 
I hold it to be desirable that biologists should have 
at least an elementary knowledge of organic 
chemistry, in spite of the difficulties imposed by 
ever-increasing specialisation in scienoe. These 
difficulties are particularly felt in apportioning the 
time available for medical education among the 
many subjects of a crowded curriculum, and may 
to some extent be met by a careful consideration 
of what is really useful. 

The chemical training of the physician (and of 
the biologist) should not be identical with the 
preliminary training of the professional chemist, 
although it still is so in many universities. In 
order to save time, much elementary chemistry, 
particularly inorganic, must be abandoned, thus 
making room for those aspects of the subject which 
have biological applications. This differentiation 
between the chemical needs of various groups of 
students requires special courses, and teachers who 
have a sympathetic understanding of the peculiar 
needs of their students, medical and biological. 


Obituary. 


Prof. Charles Moureu. 

OT only the French but also chemists gener¬ 
ally suffer a specially severe loss by the death 
of Charles Moureu, professor of organic chemistry 
in the College do France, the second to succeed 
Berthelot. In France, the leader in his subject, he 
was not merely a chemist of great achievement 
and high repute but also a man of outstanding 
personal character and social distinction. During 
the War he rendered inestimable service to his 
country by organising and directing the work— 
defensive and offensive—of the French chemists ; 
in this connexion he was brought into close contact 
with our English workers. Since then he has been 
a familiar figure in England. 

At the close of the War, Moureu entered upon 
a vigorous campaign in which he made clear to 
politicians and the public the importance of 
chemistry in the modern State and the great need 
of improving the status and financial position of 
the French scientific schools. His efforts to this 
end were in large measure successful. His success 
was in no slight degree due to the eloquence with 
which he stated his case in his book “ La Chimie 
et la Guerre”. Known throughout the world of 
chemistry, a shrewd man of affairs, a polished 
diplomat, in fact, Moureu was particularly en¬ 
deared to the chemists of other nationalities, who 
met him during recent years at various international 
conferences, by his engaging manner and the 
obvious sincerity and breadth of his outlook. The 
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thesis developed in his book is that stated by his 
countryman Duolaux, which he quotes: “ La 

chimie est au fond de tout et rien ne lui 6chappe ”, 
He expressed what to him was a profound truth 
when he said: “ Le Framjais le plus illettre a le 
sentiment, net ou oonfua, que sa patrie est grande 
et belle entre toutes. Fier, sans arrogance, d^tre 
Fransais, il est profondement patriote.” Patriotic 
to the core, at the same time he was so scientific^ 
ally minded, so sane in ids judgments, that he was 
not only willing but also able to deal with inter¬ 
national problems broadly and dispassionately. He 
was the first president of the International Union 
of Pure and Applied Chemistry and contributed 
greatly to the foundation of the Union. At the 
conference at the Hague last summer, he rendered 
most important service in the very difficult dis¬ 
cussion on the constitution of the Union which 
occupied the meeting. 

Moureu was a son of the mountains, a native of 
the Basque region. He was bom on April 19, 1863, 
at Moureux, a village in the Beamese country, in 
which his family had lived during centuries; < hfe 
died at Biarritz on Junp 13. An eloquent funeral 
discourse was delivered there, by his colleague and 
friend, Prof. Camille Matignon, on June 17; he 
was buried the following day at Oberon, in the 
Basses Pyrenees. The youngest of a large fondly, 
his father having died while he was an infant, m 
was cared for by an elder brother, F4Ux Moureu, 
who lavished upon him the affection of a father; 
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an affection which, throughout his life, he fully 
reciprocated. F41ix Moureu died only last year, at 
the age of seventy-eight. He was a pharmacist 
of distinction in Biarritz, ten years Mayor of the 
town ; he did much to develop its attractions. 
Charles Moureu’s early training was in his brother’s 
pharmacy at Biarritz. In Pans, he quickly passed 
through the courses in pharmacy and those at the 
Sorbonne. He qualified as pharmacist, in the first 
class, in 1801. After serving, during several years, 
as chief assistant, he was admitted to the Faculty 
of Pharmacy in 1899 and became professor of 
harmaceutical chemistry in 1907. Ten years later 
e succeeded Jtingfleisch, Berthelot’s successor in 
the chair of ohemistry at the College de Franoe. 
He also became Director of the Verdun Agricultural 
Research Station, founded by Berthelot, He was 
elected into the Academy of Medicine in 1907 and 
into the Academy of Sciences in 1911. During 
more than thirty years he has been a prolific worker. 

Moureu began by studying various vegetable 
essenoes, eugenol, etc. He also worked on alka¬ 
loids, determining the constitution of sparteine. 
Following the Berthelot tradition, he devoted him¬ 
self to synthetic studies in the acetylene series. His 
most noteworthy discovery is that of the red 
hydrocarbon , rubrene, which is remarkable on 
account of the way in which it simulates the 
behaviour of haemoglobin towards oxygen, absorb¬ 
ing the gas with avidity, when irradiated, forming a 
colourless peroxide from which the oxygen may be 
removed by exposure in a vacuum. If heated, at 
temperatures below 140°, this gives off oxygen 
alone, to within 80 per cent of the theoretical 
amount. Even at ordinary temperatures, if ex¬ 
posed to light but not in the dark, the peroxide 
dissociates reversibly, the dissociation pressure at 
16° being of the order of 0*5 cm. of mercury. 
Light is emitted during the deoxidation. If the 
hydrocarbon be subjected to oxygen in admixture 
with either benzaldehyde or propionic aldehyde 
only the rubrene absorbs the gas; its oxidation 
is retarded by quinol and other anti-oxidants ; it is 
not oxidised at all in the presence of oarbonic oxide. 
Moureu has suggested, in view of the behaviour of 
rubrene towards oxygen, that in oxyhemoglobin 
the oxygen may well be in organic connexion with 
the molecule, not through the iron. 

From 1906 onwards, Moureu devoted himself to 
the study of the rare gases present in French 
mineral waters, oil springs, etc., even extending his 
researches in this field to Madagascar, where he 
made a oareful survey of the chemical resources of 
the island. For this last service he was promoted 
to the rank of Grand Officer of the Legion of 
Honour. A summary of his work on the rare gases 
was presented to our Chemical Society, of which 
he was an honorary member, in a lecture whioh he 
delivered on June 14, 1023. Fifty-seven springs 
in all were studied. The results are very remark¬ 
able. The amount of helium present varied greatly, 
reaching 5*92 per oent in the gas collected at 
Mtiaferes, Odte d’Or. The other gases, krypton, 
argon.neonand xenon, however, were present in 
tfce same proportion, whatever the 


source. In 1013 he initiated an Institute of 
Hydrology and Climatology for the study of 
mineral waters and problems of climate in Franoe 
and its colonies. 

Being familiar with acrolein from his early 
studies, during the War Moureu sought to utilise 
this aldehyde as a tear excitant. The difficulty 
was to preserve it unchanged, as it soon set to a 
solid. Having traced the polymerisation to the 
action of acid formed by atmospheric oxidation, 
he set to work to discover means of preventing 
the change. He soon found that a great variety 
of substances could be used as anti-oxidants : 
phenols, aldehydes, amines, even potassium iodide. 
From 1919 onwards, Dufraisse and he, assisted by 
various young workers, systematically explored the 
field thus opened up, with the result that we are 
now in possession of a mass of exact data of extreme 
value. The full importance of the work, in its 
bearing upon vital phenomena, is yet to be realised. 
It is already clear that, more often than not, when 
two oxidisable substances are together subjected 
to attack by oxygen gas, oxidation is apparently 
inhibited because both are simultaneously oxidised 
to oxides which interact reversibly. Obviously, if 
the living organism were not in some way protected 
against excessive oxidation, through the heat 
developed, the action would necessarily tend to 
take place at an increasing rate : there is little 
doubt that, through what may be termed the 
Moureu effect, a control is exercised preventing 
exoessive action. Maj^be the office of some 
advitants is of this order. 

Moureu’s work in general is characterised by a 
breadth and philosophical exactitude which renders 
it of special importance and value. In him wo lose 
a true chemist of the old school—a man who wor¬ 
shipped at the shrine of severe laboratory practice, 
a cult to-day by no means overpopular even in 
France. Fortunately, the name survives in his 
son, already a young chemist of distinction. 

Henry E. Armstrong. 


Mr. H. C. Robinson. 

Mr. Herbert Christopher Robinson, who 
was bom in Liverpool on Nov. 4, 1874, died on 
May 30 last, after an illness which had lasted for 
nearly a year. Mr. Robinson belonged to one of 
the leading Liverpool families, whilst one of his 
uncles, Mr. William Fothergill Robinson, had been 
Vice-Chancellor of the Duchy of Lancaster. 

Robinson was educated at Marlborough College, 
and on leaving school went to the Royal School of 
Mines, for whioh he had obtained a scholarship. 
In 1894, constant ill-health compelled him to give 
up his studies, and he then commenced his career 
as a zoologist at Davos, where he resided for a 
couple of years. Here his health considerably im- 
roved, and in 1896 he went to Queensland, where 
e made a large collection of birds in Cooktown 
and its vicinity, but was obliged to return home 
owing to chronic dysentery/ On his return to 
England he was appointed an assistant in the Liver¬ 
pool Museum, where between 1897 and 1900 he 
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assisted Dr, H. O. Forbes to publish catalogues of 
the bird collections in that Museum. In 1901 he 
accompanied Dr. N. Annandale, who was then 
Director of the Indian Zoological Survey, to the 
Malay Peninsula, on an expedition attached to the 
Skeat Expedition which had been organised by the 
Royal Society of Edinburgh and by the University 
of Liverpool. The results of this expedition ap¬ 
peared in several volumes between 1903 and 1907, 
that on birds being written by Mr. Ogilvy Grant 
in 1905—but the work, which w as entitled “ Fasci¬ 
culi Malayenses ”, was unfortunately never com¬ 
pleted. 

In 1903 Mr. Robinson was appointed curator of 
the Federated Malay States Museums, and shortly 
afterwards, on the resignation of the Director, Mr. 
Wray, he was promoted to that appointment, 
which he held until his resignation in 1926. From 
this time forward Mr. Robinson—latterly often in 
conjunction with Mr. Boden Kloss—wrote from 
time to time many articles on the various branches 
of zoology, though principally on the Vertebrata. 
In addition to thifl, Mr. Robinson organised and 
directed both the Federated Malay States Bureau 
of Fisheries and also the Meteorological Service. 
For the last two years of his service Mr. Robinson 
w as in charge of a section of the Malayan Pavilion at 
the Wembley Exhibition. Throughout his director¬ 
ship of the Federated Malay States Museums, Mr. 
Robinson wrote principally in the Journal of those 
Museums, the Journal of the Asiatic Society, and, 
to a less extent, in the Ibis. 

Mr. Robinson was not only a scientific ornitho¬ 
logist with a'wide knowledge of the literature of 
birds, but was also himself a keen and indefatig¬ 
able field naturalist with an intimate knowledge 
of the birds in a state of Nature, a fact which 
made his writings of interest as well as of value. 
Among the more important of his articles may bo 
mentioned the various catalogues of the birds of 
Siam, different States of the Malay Peninsula and 
the larger islands, which appeared from time to 
time in the journals already mentioned, as well as 
in the Journal of the Natural History Society of 
Siam. His most important work, however, was 
the one on which he was engaged at the time 


of his death, which he was producing for the 
Government of the Malay States. It was intended 
that this work on the birds of that country should 
be divided into five parts: (1) Commoner Birds; 
(2) Birds of the Higher Hill Stations; (3) 
Sporting and Shore Birds ; (4) Birds of the Low 
Country; and (5) Remaining Birds. Of these parts, 
only the first two have appeared, though we 
understand that part 3 was also practically finished 
before Mr. Robinson’s death. The two volumes in 
print prove the great loss that ornithology has 
sustained in the death of Mr. Robinson. 

It can scarcely be said of Mr. Robinson that he 
was widely popular, for he was very reserved ; at 
the same time, the better he was known the more 
he was liked. In manner most unassuming, he 
was yet always ready to assist his brother ornitho¬ 
logists to the utmost of his capacity, and to these 
his death means the loss of a great personal friend 
and a clever scientific worker. 


We regret to announce the following deaths: 

I)r. Etienne Bieler, deputy - director of the Im¬ 
perial Geophysical Experimental Survey, at Gerald- 
ton, West Australia, on July 25, aged thirty-four 
years. 

Dr. W. G. Duflfield, Director of the Australian 
Commonwealth Solar Observatory at Mount Stromlo, 
and formerly professor of physics at University 
College, Reading. 

Dr. T. Blackwood Murray, formerly chairman and 
managing director of the Albion Motor Car Co.. Ltd,, 
and ft past president of the Institution of Engineers 
and Shipbuilders in Scotland, on June 11, aged fifty- 
eight years. 

The Very Rev. Dr. David Paul, a past president of 
the Botanical Society of Edinburgh and of the British 
Mvcological Society, on July 12, aged eighty-three 
years. 

Dr. R. B. Riggs, Scoville professor emeritus of 
chemistry at Trinity College, Conn., and a member of 
the college faculty for thirty-three years, on May 11, 
aged seventy-three years. 

Prof. E. M. Terry, associate professor of physics in 
the University of Wisconsin, known for his work on 
the effect of temperature on the magnetic properties 
of iron, cobalt, and nickel, and also on radio telephony, 
on May 1, aged fifty years. 


New* and Views. 


The formation of a committee for the excavation 
of Caistor-by-Norwich, which has followed on the 
publication of an air photograph revealing the street 
plan of the Roman town, affords Dr. R. E. Mortimer 
Wheeler an opportunity for some pertinent comments 
in the June number of Antiquity on the question of 
the exploration of Roman Britain, In the last few 
years the excavation of Roman sites in Britain has 
been extended remarkably. It has attracted a great 
deal of public attention and the discovery of Romano- 
British antiquities has become ‘ news 5 in the public 
press. As a consequence, appeals for funds are made 
more widely known and meet with a more liberal 
response. Caistor is only one of a number of recent 
cases in point. At present it is true this applies in 
some degree to all archaeological investigation; but 
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in Romano-British archaeology, as Dr. Wheeler points 
out, much of this effort is wasted and misdirected. 
He suggests that Romano-British research should be 
more systematically organised. It is expected that 
the complete excavation of Caistor will cost at least 
£15,000, and this exclusive of publication, without 
which research is of little value for the general 
advancement of knowledge. 

Interesting as it may be expected that the 
results of the exploration of Caistor will prove, there 
are other sites, especially those in urban or developing 
areas, which may be regarded as more urgently in 
need of excavation—such sites, for example, as 
Caerleon, Colchester, and St. Albans, where changing 
conditions may in a short time preclude all digging. 
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This argument is sound ; nor should too much weight 
be allowed to the opportunism whioh Dr. Wheeler 
recognises as a factor in determining the exploration 
of any given site. At present the scene of the archaeo¬ 
logist’s activities must be fixed largely by its capacity 
to arouse practical interest in the form of funds to 
meet expenses. This depends in part only on its 
scientific importance and more often than not local 
support is a paramount necessity. But this element 
of opportunism might be eliminated to a large extent. 
In the past, Roman Britain has been a highly technical 
study, and even now its problems of a more general 
character are only vaguely appreciated by the public. 
If the questions which await solution and can only 
be answered by the spade were more frequently 
stated on broad lines in surveys of the position at a 
given moment—surveys, for example, such as that 
recently published by Dr. Wheeler himself in Discovery 
—public interest would inevitably take a practical 
form which would make systematic investigation a 
possibility free from the fortuitous attraction de¬ 
pendent upon locality. 

It is with much interest we learn that the Foucault 
pendulum for demonstrating the rotation of the earth 
is to bfc re-suspended in the Science Museum. For 
many years Foucault’s notable experiment was to 
be seen in the old galleries now occupied by the 
Imperial War Museum, and it always created great 
interest. In its new position it will be seen by many 
who have never previously heard of it. Foucault, 
who was born in 1819 and died in 1868, described 
his pendulum to the Paris Academy of Sciences in 
February 1851, but he had already erected one in the 
Paris Observatory. It was some years afterwards 
to be seen on the Champ de Mars. According to the 
u Life ” of Frank Buckland, the naturalist, the 
experiment was first shown in England at the old 
Polytechnic in 1851, the year of the Great Exhibition, 
and Buckland himself that year, with the aid of two 
sons of Chief Baron Pollock, suspended a Foucault 
pendulum from the roof of the nave of Westminster 
Abbey, of which his father, William Buckland, the 
distinguished geologist, was then Dean. Fouoault’s 
second method of demonstrating the rotation of the 
earth, by means of the gyroscope, was described in 
1852. It is from that our modem gyroscopic com¬ 
passes and other similar instruments come. 

It seems possible that in a year or two we shall not 
only be able to speak to people in all parts of the 
world by telephone, but also to see a clear image of 
them showing the tint of their complexions and the 
colour of their clothes. Colour television was first 
achieved by Baird in England. According to a 
recent Daily Science News Bulletin , issued by Science 
Service, Washington, D.C., it has now been demon¬ 
strated more elaborately at the Bell Telephone 
Laboratories by Dr, Ives, whose father, Dr. F. Ives, 
of Philadelphia, invented one of the first and best 
methods of colour photography. In this method three 
photographs are made of the same soene. One is 
taken through a red glass filter and records all the 
objects coloured red, another records all the blues, 
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and the third records all the greens. These are made 
into lantern slides, and in a triple lantern all three are 
projected on the same screen. Over the slide show¬ 
ing the reds is placed a red glass, over the one showing 
the blues a blue glass, and over the one showing the 
greens a green glass. The combined picture on the 
screen gives a natural colour reproduction. In 
ordinary television a group of photoelectric cells 
picks up varying light as the spots of the scanning 
disc show bright or dark areas on the object. The 
cell converts the moments of brightness into electric 
impulses which are transmitted by radio or by wire. 
In order to obtain colour television, we nAist use 
three groups of cells, one covered with a red filter, 
the second with a blue, and the third with a green. 
Red rays reflected from the object pass through a 
scanning disc and then through the red filter, and are 
stopped by the other filters. The electric impulse 
from the cells passes through vacuum tube amplifiers 
and over wires to the receivers, where it operates a 
glow lamp in front of which is a red screen, finally 
passing through another scanning disc. Similarly 
for the other colours, and we thus can get a combined 
image showing the natural colours. This develop¬ 
ment has been made possible by recent improvements 
in the manufacture of photoelectric cells. 

The two new short wave radio stations in New 
Jersey, U.S.A., for receiving and transmitting trans¬ 
oceanic telephonic communications have now been 
opened. Four channels from these stations are now 
in operation, two to Europe, one to South America, 
and one for experimental purposes. We learn from 
the Bell Laboratories Record for July that three fre¬ 
quencies are used, namely, 19,000, 14,000, and 9000 
kilocycles respectively, corresponding to 16, 22, and 
33 metres. Power for the transmitter is purchased 
from a supply company and is finally delivered into 
the line at 10,000 volts from a large rectifier. The 
antennw consist of curtains of vertical and horizontal 
wires strung between towers 180 feet high and 250 feet 
apart. Each antenna is 500 feet wide and there are 
nine antennae looped up end to end, giving a total 
length of 4500 feet. The receiving sets have two 
stages of radio frequency amplification, six stages of 
intermediate amplification, and one stage of audio 
amplification. The antenna used at the receiving 
stations are also directive. The signals coming from 
the required direction are thus greatly strengthened, 
and those coming from other directions are weakened 
and thus cause little interference. In selecting sites 
for the receiving stations, great care was taken to 
avoid the proximity of motor-car and aeroplane routes, 
their unshielded ignition systems having been found 
to cause serious interference. As radio communica¬ 
tion between aeroplanes and earth is now compulsory, 
their ignition systems will have to be shielded, and 
hence this cause of trouble is eliminated. Motor-car 
ignition systems are only shielded when a radio 
receiving set is carried on the car. Limits have 
therefore been assigned to the distance at which 
motor-cars can approach the "stations. Horses are 
generally used for transport in their immediate 
vicinity. 



242 


NATURE 


[August 10,1028 


It is to be hoped that the development in Great 
Britain of the ‘ grid 1 system of high-tension mains by 
the Central Electricity Board will, amongst other 
things, materially help the farmer, but as R, E. 
Turnbull points out in an artiole in the Nineteenth 
Century for June last, the question is almost entirely 
an economic one, for unless the current can be sup¬ 
plied at a sufficiently low rate it will not pay the 
farmer to change over from the other sources of power 
which he has already installed. Further, electricity 
will naturally tend to be dearer in rural than in urban 
districts, as there are fewer consumers per square 
mile to share the costs of distribution. However, 
rural electrification has been carried out with great 
success in other countries such as Germany and 
Sweden, and it is stated on good authority that there 
is no fundamental reason why it should not be made a 
paying concern in England. In Canada also, the use 
of eleotrioity is revolutionising both domestic and farm 
labour. It is particularly with regard to capital costs 
of transmission and distribution that England is at a 
disadvantage compared with other countries. Over¬ 
head lines, which on the Continent oost £150 to £200 
per mile, oost as much as £000 to £800 per mile in 
England owing to Government restrictions. Com¬ 
petition with the gas industry and a local rather than 
a national method of dealing with the supply are other 
reasons why we are backward in our use of electricity. 
The lack of natural water power is not such a dis¬ 
advantage as is often thought, for costly engineering 
works may be required before that natural power oan 
be utilised. 

A scheme has now been started in the Bedford area 
to test how far it is economically possible to extend 
the use of electricity in the rural districts of England. 
Aotive propaganda is to be carried out with the view 
of increasing the demand and awakening interest, 
demonstrations and hire or hire-purchase of electrical 
apparatus being included in the programme. Re¬ 
strictions are being removed so that the cost of over¬ 
head lines will be less than £200 per mile, and it is 
thought that loss will be inourred for the first three 
years only. Similar developments will be mode in 
other parts of the country if the Bedfordshire scheme 
proves successful. The wisdom of giving the farmer 
a subsidy on his crops has always been a debatable 
question, and it is suggested that a useful compromise 
would be found if a subsidy were granted to all 
authorities undertaking to supply electricity within 
their own rural area. The farmer would undoubtedly 
benefit, many other industries would obtain similar 
help, and new industries would tend to arise in the 
country districts, thus relieving the congestion in the 
towns. The farmer must in some way increase his 
output if he is to compete successfully with other 
countries. The use of electricity has been shown to 
achieve this, but in order to be an economic advantage 
the supply must be reasonably cheap. 

The jubilee of the Royal Zoological Society of New 
South Wales was celebrated on Mar. 24. Muoh water 
has flowed under the bridge since that date in 1879, 
when the New South Wales Zoological Society was 
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formed ** for the introduction and acclimatisation of 
song birds and game, and for other objects set forth 
in the prospectus *\ From the beginning the scheme 
had the support of the Government, and its donation 
of £500, together with private donations, allowed of 
the erection of aviaries and a keeper's house on 
‘Billygoat Swamp’. Gradually the gardens here 
expanded until, 11 acres in extent, they were found to 
be too cramped and unsuitable for their purpose. In 
1911 the Government offered a choice of several new 
sites near Sydney, and Bradley’s Head having been 
unanimously agreed upon, by 1913 £6000 had been 
expended and the new site had been cleared, fenced, 
and planted with some 2000 trees, shrubs, palms, and 
ferns. In 1916, when the enclosures were almost 
ready for the reception of the animals, the whole 
collection was transferred from the old Council to 
Trustees, and in 1917 the prefix ‘ Royal ’ was granted. 
The transference of the collections meant much more 
than a mere ‘ flitting \ for since that time the Society 
haH intensified its efforts to promote and advance the 
science of zoology. To this end it has worked with 
great success, as five volumes of the Australian 
Zoologist , as well as monographs on the fishes of New 
South Wales and the Australian Lorioates, bear 
witness. The intensive study of the various branohes 
of the science has been furthered by the establish¬ 
ment of specialised sections, and the monthly meetings 
of these are well attended and have stimulated re¬ 
search work both in the field and in the cabinet. We 
extend our congratulations to the Sooiety on the good 
work it has accomplished and is carrying on for the 
behoof of popular and technical zoology. 

A sukvey of the utilisation of land in the county of 
Northampton has been published in three one-inch 
sheets by the Northamptonshire Education Committee. 
The survey was carried out by the pupils of the ele¬ 
mentary schools of the county, under the guidance of 
their teachers and the general supervision of Mr. E. 
E. Field. The work was originally recorded on six- 
inch maps, and is now reduced to one-inch and printed 
by the Ordnance Survey. Three colours are used : 
light green for grassland, dark green for woods, and 
brown for cultivated land including rotation grasses 
and fallows. Building areas and mineral workings 
are unooloured. The map is the first of its kind for a 
whole county, and is the sort of survey which is much 
needed in relation to various geographical and eco¬ 
nomic problems. Its construction must have been of 
great educational value to the children who took part, 
for it entailed an exploration of the region about the 
school and home and gave practical experience in the 
use of large-scale maps. 

In the June issue of Sunlight (Vol. 1, No. 8, p. 21), 
Dr. Vevers, the superintendent of the Zoological 
Society’s Gardens at Regent's Park, London, describes 
the beneficial effect of fresh air and sunlight upon the 
animals. In the new monkey house, all the 
have access to the open air, the windows are of 
1 vitaglass \ and in winter the cages are wanned by 
steam-heated panels and artificial sunlight is provided 
in the form of quartz gas-filled incandescent lamps. 
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By this means some of the most delicate monkeys and 
marmosets have been kept in perfect health through a 
severe winter, The effect upon the moral of the 
animals is also very noticeable. In the reptile house, 
similar good results have been obtained. The 
giraffes are among the latest zoo inmates to receive 
the benefit of artificial sunlight and radiant heat, and 
the success of the installation has been conspicuous. 

The disaster to the Italia airship off the north of 
Spitsbergen last year found Norway unequipped with 
any vessel of sufficient power and strength for naviga¬ 
tion among heavy pack-ioe. Appeal had to be made 
to the Soviet Government for the loan of an ice¬ 
breaker, The Norwegian government has now begun 
the construction of a vessel specially designed for ice 
navigation in view of Norway’s interest in Spitsbergen. 
La Geographic for March-April gives some details. 
The vessel is to be some 230 feet long, with a beam 
measurement of 33 feet and a tonnage of 1276. It 
will be steam driven and both coal and oil burning. 
The engines will have 2000 h.p. and a speed of 15 
knots is expected. The ship will have a cruising 
radius of about 7000 miles. There will be space for an 
aeroplane on deck. The ship is not to be primarily an 
ice-breaker, but it will be specially strengthened for 
ice navigation. 

The National Radium Trust has appointed Mr. P. 
Barter, of the Ministry of Health, Whitehall, to be 
secretary of the Trust, and Mr. Niven F. McNicoll, 
of the Department of Health for Scotland, to be 
assistant secretary. 

More than six months before the opening of the 
next British Industries Fair, only five per cent of the 
total space in the new and enlarged Olympia, where 
the London section of the Fair is to be held on Feb. 
17-28, remains unlet. In some trade sections of the 
London Fair there is no room left at all. The appli¬ 
cations for space in the heavy section of the Fair, 
which is held simultaneously in Birmingham, are 
such that the question of further extensions is again 
becoming urgent. According to the scheme agreed 
upon by the advisory committee of the exhibitors 
in the London section of the Fair, the scientific section 
will be on the ground floor of the main hail, Olympia. 

At the tenth annual meeting of the American 
Geophysical Union on April 26 and 26, the following 
officers were elected— Chairman : Dr. Wm. Bowie ; 
Vice-Chairman ; Mr. L. H. Adams; General Secretary: 
Dr. J. A. Fleming. Sectional officers were elected 
as follows, the chairman, vice-chairman, and secretary 
being given in that order: Section of Geodesy —Mr. 
W. D. Lambert, Dr, L. J. Briggs, Mr, H. G. Avers. 
Section of Seismology —Mr. N. H. Heck, Dr. F. Wenner, 
Mr, F. Neumann. Section of Meteorology —Mr. G. W. 
Littlehales, Dr. W. R. Gregg, Mr. O. H, Gish. Section 
of Terrestrial Magnetism and Electricity —Mr. D. L. 
Hazard, Prof. L. W. Austin, Prof. H. W. Fisk. 
Section of Oceanography —Mr. A. H, Clark, Dr. H. B. 
Bigelow, Mr, H. A. Marnier. Section of Volcanology — 
Dr. A. L. Day, Mr. R. L. Daly, Dr. C. N. Fenner. 

The Secretary of State for the Colonies, with the 
approval of the Treasury, has appointed the follow¬ 
ing committee in accordance with section 1 of the 
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Colonial Development Act, 1929 : Sir Basil Blaokett 
(chairman), Mr. Ernest Bevin, Sir John. Eaglesome, 
Mr. R. H. Jackson, Sir Felix Pole, and Mr. Alan 
Rae Smith. According to the terms of reference the 
committee will “ consider and report on, in the 
manner to be prescribed in the regulations to be 
made by the Secretary of State under section 1 (9) 
of the Act, applications for assistance from the 
Colonial Development Fund, in furtherance of 
schemes likely to aid and develop agriculture and 
industry in the Colonies, Protectorates, and Mandated 
Territories, and thereby promote commerce with, or 
industry in, the United Kingdom by any ypf the 
means specified in section 1 (1) of the Act”. Mr, 
E. B. Boyd and Mr. C. G. Eastwood, of the Colonial 
Office, have been appointed respectively secretary 
and assistant secretary to the committee. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A teacher 
of electrical engineering in the Jarrow Secondary 
School—The Director of Education, Shire Hall, 
Durham (Aug. 16), A civil engineering draughts¬ 
man under the West Midlands Joint Electricity 
Authority—The Chief Engineer and Manager to the 
Authority, Central Administrative Offices, PhcBnix 
Buildings, Dudley Road, Wolverhampton (Aug. 17). 
A keeper of the Art and Industrial Division of the 
National Museum, Dublin—The Secretary, Civil Ser¬ 
vice Commission, 46 Upper O’Connell Street, Dublin, 
C.8 (Aug. 22). A lady guide-lecturer in the Leicester 
City Museum and Libraries—The Director, Museum 
and Libraries, The New Walk, Leicester (Aug. 24). 
A teacher of theory and design of structures at 
Goldsmiths’ College, New Cross — The Warden, 
Goldsmiths’ College, New Cross, S.E.14 (Aug. 26). 
An assistant in the Herbarium of the Royal Botanic 
Gardens, Kew—The Secretary, Ministry of Agriculture 
and Fisheries, 10 Whitehall Place, S.W.l (Aug. 26). 
A visiting teacher of chemistry and physics in its rela¬ 
tion to photo-engraving at the L.C.C. School of Photo¬ 
engraving and Lithography—The Education Officer 
(T. la), County Hall, Westminster Bridge, S.E.l 
(Aug. 27). An assistant curator at the Leeds City 
Museum—The Committee Department, Town Clerk’s 
Office, 26 Great George Street, Leeds (Aug. 27). 
A chief inspector of weights and measures under the 
County Council of the West Riding of Yorkshire— 
The Clerk of the County Council, County Hall, Wake¬ 
field (Aug. 3i). Junior assistants in the Metallurgy 
Department of the National Physical Laboratory— 
The Director, National Physical Laboratory, Tedding- 
ton (Aug. 31). A junior lecturer in electrical engineer¬ 
ing at the East London College—The Registrar, East 
London College, Mile End Rood, E.l (Sept. 1). A 
demonstrator in the Department of Physiology of 
the Middlesex Hospital Medical School—The School 
Secretary, Middlesex Hospital Medical School, W.l 
(Sept. 1). An assistant lecturer in agriculture under 
the Cornwall County Counoil Education Committee 
—The Secretary for Education, Education Depart- 
, ment, County Hall, Truro (Sept. 6). An assistant 
lecturer and demonstrator in metallurgy at the 
University College of South Wales and Monmouth- 
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shire—The Registrar, University College, Cardiff 
(Sept. 14). A director of the Ceylon Coconut 
Research Scheme—The Assistant Agricultural Ad¬ 
viser to the Secretary of State for the Colonies, 2 
Richmond Terrace, Whitehall, 8.W.1 (Sept. 14). A 
librarian of the National Library of Wales—Dr. D. 
Davies, Plas Dinam, Llandinam, Montgomeryshire 
(Sept. 28), Professors of surgery, medicine, and bacterio¬ 
logy in the University of Sydney—The Agent-General 
for New South Wales, Australia House, Strand, W.C.2 
(Oct. 19). A laboratory assistant at the King Edward 
VII. School, Sheffield—The Head Master, King 


Edward VII. School, Sheffield, A full-time lecturer 
in mechanical engineering at the St. Helens Municipal 
Technical School—The Secretary for Education, 
Education Office, St, Helens. A technical office 
assistant in the Mechanical Department of the 
Egyptian State Railways, Telegraphs and Telephones 
Administration—The Chief Inspecting Engineer, 
Egyptian Government, 41 Tothill Street, S.W.l. A 
Grade 44 C” experimental officer at the Army Signals 
Experimental Establishment — The Superintendent, 
Signals Experimental Establishment, Woolwich, 
S.E.18. 


Our Astronomical Column. 


Brilliant Detonating Fireball on July a8.—This 
object made its appearance at 2 a.m. (summer time) 
on July 28 and was noticed.by a number of observers 
who happened to be out of doors or looking from 
windows at the time. The object passed from over 
the sea north-north-west of Cornwall in a direction 
to south-south-east, and appears to have descended 
into the sea near Falmouth. Several observers 
describe the fireball as leaving a long, glittering train 
of sparks in its wake and as giving a loud dotonation, 
which reached them soon after the light vanished. 
Some observers who did not see the actual flight of 
the object across the heavens thought the sudden 
illumination and thunder-like noise wore due to an 
electrical storm ; others thought an earthquake had 
occurred, for buildings in Falmouth were shaken and 
many people were awakened. The body of the 
fireball was of sensible size and seemed to one observer 
to have a diameter about twice as large as that of the 
sun. The whole countryside was lit up for two or 
three seconds and the full moon was paled into 
insignificance.' The object must have penetrated to 
within a few miles of the earth’s surfaoe, for a few of the 
observers saw it apparently fall into the sea. Quite 
possibly it descended a little to the south-east of Fal¬ 
mouth, but further observations are required before 
the exact path can be ascertained. 

The Observatories of Paris and Meudon.— La Science 
Modeme for July has an interesting article on the 
history of these observatories, with reproductions of 
old prints, one of which portrays Louis XIV. visiting 
the Paris Observatory shortly before its completion. 
It contained a museum, in which many early astro¬ 
nomical instruments were exhibited. It was Auzout 
who persuaded Louis that such an observatory was 
needed in France ; the building was commenced in 
1607 and completed in 1672, Perrault being the 
architect. Among the early observers we find the 
famous names of Cassini, Maraldi, Picard, Roemer, 
Huygens. Cassini here discovered the division in 
Saturn’s ring, and four of its satellites, and Roemer 
made the first determination of the velocity of light. 
The reproduction of a woodcut made early in the 
eighteenth century helps us to realise the manner of 
observing with the enormously long refracting tele¬ 
scopes that were then in use ; one was pivoted on the 
roof of the observatory, another on a high tower in 
the grounds. The article also describes the recent 
work at the two observatories, and gives a reproduc¬ 
tion of one of Janssen’s large-scale photographs of 
the solar 4 rice-grains ’ on the scale of 1*20 metre to 
the sun’s diameter. 

The Nebula in Andromeda.—In the AstrophysiccU 
Journal , vol. 69, p. 103, Dr. E. Hubble continues his 
researches on nebulae with a detailed study of the great 
spiral M 31, based on 360 photographs taken with the 
00-inch and 100-inoh reflectors at Mount Wilson. 
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Owing to the size of the image, attention was concen¬ 
trated on four regions giving a total area of about 40 
per cent of the whole nebula. No indications were 
discovered of resolution into stars in the nuclear 
regions, though the outer and intermediate regions 
were partially resolved. Fifty variables were found, 
of which forty are definitely Cepheids with periods 
between 10 and 48 days. The latter show the period- 
luminosity relation conspicuously and give the dis¬ 
tance of M 31 as 276,000 parsecs. The number of 
photographically observed novffl (previously 22 ) has 
been raised to a total of 87, and these form the basis 
of an interesting statistical discussion. A tentative 
comparison with the galactic system suggests that the 
latter is much larger than M 31, but that the ratio is 
not greater than that between M 31 and other extra- 
galactic systems. 

Report of the Cape Observatory for 1928 .—The 
report of His Majesty’s Astronomer at the Cape has 
lately been issued. Upwards of 13,000 observations 
of right ascension and declination were made with 
the reversible transit oirole. The stars under ob¬ 
servation were : ( 1 ) zodiacal stars ; ( 2 ) those south 
of declination - 30° and not fainter than mag. 7-6 ; 
(3) Eros comparison stars for the near approach of 
that planet to the earth in 1930-1931. Heliometer 
measurements of the major planets were made near 
opposition, in continuation of the series commenced 
by Sir David Gill. A wide-angle lens, covering a 
field of 26 square degrees, with aperture 6 inches and 
focal length 80 inches, is under construction by 
Messrs. Taylor and Hobson of Leicester. This will 
be used for the construction of zone catalogues of 
stars from - 30° to the south pole, on the plan inaugur¬ 
ated by Prof. Schlesinger. The Victoria telescope 
is being used for photographic determination of 
stellar parallaxes. 101 parallaxes are ready for pub¬ 
lication, and material is available for determining 
about 100 more. Five parallaxes of more than a 
tenth of a second are noted, three of these being new. 
With tho astrographic telescope, besides the ordinary 
programme, 14 plates were taken of Nova Pictoris, 
9 of the bright comet 1927fc Skjellerup, and 0 of 
Forbes’s Comet. The repetition of the photography 
of the Cape astrographic zones has now been com¬ 
pleted, and the determination of proper motions is 
m progress. It is stated that a senes of photographs 
of Nova Pictoris, taken with the Victoria telescope 
using colour filters, show that the rings round the 
star are an optical phenomenon due to the peculiar 
distribution of light in the spectrum, and the colour- 
curve of the objective. The spectrum of the Nova in 
July 1928 was photographed with this telescope, 
using an objective prism in front of the object glass. 
It was a bright-lijie spectrum approximating to the 
Wolf-Rayet type. The continuous spectrum was 
weak ; the line at X4363 was strong. 





August 10, 1029] 


NATURE 


245 


Research Items. 


Sinanthropus Pekimnsis : Further Discoveries, — 
Further investigations by the Geological Survey of 
China at Chou Kou Tien during the season of 1928 
have brought to light more Sinanthropus material 
from the site on which the type form molar tooth was 
previously discovered. The new material is described 
in general terms by Dr. Davidson Black in Science for 
June 28. It consists of the greater part of the right 
horizontal ramus of an adult lower jaw with the molar 
teeth in situ and having the premolar canine anti distal 
half of the lateral incisor sockets preserved. Further, 
there arc a worn right upper molar with evidence of 
injury during life, the labial side of the orown and 
portion of the root of a permanent median incisor, an 
immature lower median incisor and the root of a worn 
lower permanent median incisor posthumously crushed 
and deformed. All the specimens are deeply pig¬ 
mented and mineralised. Though not found in the 
same deposit as the earlier material, there can be no 
doubt as to their contemporaneity and their geological 
age™Lower Quaternary (Polycene). The greater part 
of this material has still to be prepared and studied in 
the laboratory, but enough is now available to make 
it possible to draw certain conclusions. It is evident 
that Sinanthropus, like Eoanthropus , was a largo 
brained form though the calvaria is not unduly thick. 
The morphology of the jaw of the two specimens pre¬ 
sents fe&tures of unusual interest. The general archi¬ 
tecture of the symphysis region makes it evident that 
the veiy generalised hominid dentition is supported 
with a framework of a type hitherto encountered only 
among forms having relatively formidable canines. 
The architecture of the jaw is much less hominid 
than that of the teeth ; it supports and represents a 
type which, until the discovery of Eoanthropus , hod 
been supposed to be associated only with an anthro¬ 
poid type of dentition. It is clear, therefore, that dis¬ 
tinctive hominid teeth were evolved before the sup¬ 
porting jaw lost its anthropoid form. 

Is Evolution Continuous or Discontinuous ?—Very 
considerable modifications have taken place in the 
views regarding the nature of Darwinian variations 
and mutations since these processes came into opposi¬ 
tion as the alternative bases of the origin of species. 
Dr. Francis B. Sumner, in a short article in the July 
Scientific Monthly , summarises the present day point 
of view. He indicates tliat although the mutationists 
still 1 stick to their guns \ deductions from the results 
of genetic experiments, while allowing discreteness to 
the gene, have added to it a content of quantitative 
potentialities or values, So that mutation in the new 
view is no greater a * saltation ’ than variation was 
in the old. It comes to this, apparently, that muta¬ 
tion is hereditary variation, regardless of magnitude, 
that is to say, it is a hereditary (transmissible) modi¬ 
fication of the germinal substance, while the alter¬ 
native variation is a non-hereditary change, due, as is 
commonly assumed, to the action of environment, 
broadly speaking, upon the individual. If mutation 
be regarded as of this minimal type, then evolution 
is due to a process which, while discontinuous in 
essence, produces a sensible continuity, for in the 
author’s opinion the transition from one species to 
another has commonly involved no greater breaks in 
continuity than may now be observed between one 
individual and another in the same species. 

Alcoholism.—The June issue of the Bulletin of 
Hygiene contains a review of recent literature on alco¬ 
holism, by Dr. J. D. Rolleston, whose previous contri¬ 
butions to this subject were noted by us last year 
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(Nature, Aug. 25, 1928, p, 285). The review deals 
with the historical aspects of alcoholism, its prevalence 
in Great Britain, France, Germany, Denmark, Russia, 
and the United States; its association with other 
morbid conditions, especially cancer, pellagra, and 
mental disease, experimental work, tests of drunken¬ 
ness, mortality, legislation, and modes of prevention. 
A bibliography of 40 references to the literature of 
nine different countries is appended. 

Changes in the Earthworm Fauna of Illinois.—Frank 
Smith records changes in the earthworm fauna of 
Illinois (BuU. t Div. Nat. Hist. Survey, State oLSilinois, 
vol. 18, art. 10, 1928). The tendency is towards an 
increasing domination of European species and a cor¬ 
responding decrease in the abundance of some indi¬ 
genous forms. The author compares collections which 
he and others made thirty years ago with recent col¬ 
lections, and records that about 1896 only a few speci¬ 
mens of Lumbricus terrestris were seen in a restricted 
locality near Champaign crawling about during a rain 
storm. For several years afterwards specimens of 
this earthworm needed for class-work had to be 
obtained from dealers elsewhere, but about 1905 
specimens were fairly abundant in the Arboretum in 
the University campus. Later the neighbouring area 
became abundantly stocked with them, while speci¬ 
mens of Diplocardia communis , which was formerly 
common, became infrequent. The area in Champaign 
into which L. terrestris has extended its distribution 
has also greatly increased in recent years. 

Gas Vacuoles of Arcella .—The April issue of the 
Quarterly Journal of Microscopical Science (vol. 72, 
t. iv.) is devoted to a memoir by the late Dr, Edward 
. Bles on A rcella , and is a study in cell physiology. The 
experiments were devised by Dr. Bles and carried out 
with his well-known skill and care. He describes the 
morphology of Arcella discoides —the species selected 
for observation because of its transparent test, which 
is paler in colour, and flatter than that of A. vulgaris 
—and how he obtained a constant supply of young 
examples for study. The original object of the investi¬ 
gation was to determine the nature of the contents of 
the gas vacuoles in Arcella , and the author states that 
the gas is pure oxygen—if any other gas is present it 
is only in exceedingly minute traces. The oxygen is 
produced by oxidase action. The generally accepted 
view that the gas in the vacuoles is carbon dioxide 
is founded on a single experiment by Butsohli, and the 
author shows that this conclusion is untenable. The 
movements of pseudopodia from their protrusion to 
their disappearance aro connected directly with the 
activity of an oxidase (the granules of which stain 
blue with benzidine), and on applying the benzidine 
test to several flagellates and oiliates it was found that 
a similar oxidase was present in them, and the author 
adduces evidence in support of his view that there is 
in these cases as in Arcella a similar method of con¬ 
verting the chemical energy of the oxidase action into 
the energy used in movement. The paper is illus¬ 
trated by eleven plates of excellent drawings by Mr. 
A. K. Maxwell. 

Evolutionary Sequence among Protophyta. — At 
the present time, eleven classes of simple, holo- 
phytic organisms are recognised, in no two of which- 
do chromatophore pigments, reserve substances, and 
cell membranes show completq correspondence. In 
Fritsoh’s review of these classes under the title of 
u Evolutionary Sequence and Affinities among Proto- 
phyta " (Biol. Reviews, vol. 4, April 1924), it is brought 
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out very clearly that these classes may be regarded 
as parallel evolutionary series, most of which are 
represented by forms ranging from motile flagellate 
organisms to typical algce types such as the chloro- 
coccoid, filamentous, siphonaceous, etc. In fact, it 
is in only two of the eleven classes, the Euglenine® 
and Chloromonadales, that typical algal forms are 
still unknown. In view of these facts, it is only 
reasonable to agree with Fritsch that the purely 
artificial distinction into Flagellate and Algae should 
be abandoned. Recent work has also brought about 
a readjustment of the groups formerly included under 
the Chlorophyceae. Borzi’.s original suggestion that 
yellow-green, oil-forming organisms should be placed 
in a class distinct from that containing the green, 
starch-forming organisms, has received ample justifica¬ 
tion and such forms are now classified as Heterokontae 
—a group of equal rank with Chrv sophy cero, Bacil- 
lariales, etc. On the other hand, Bohlin’s group 
Stephanokontic, and Blackman and Tansley’s Akontec, 
do not receive equal support, and the tendency at the 
present time is to reduce these to the rank of sub¬ 
groups co-equal with Ulotrichales, Siphonales, etc., 
of the large class Isokontas with the other sub-groups 
of which their metabolism is in agreement. The 
classification of the Isokontce now appears to be 
satisfactorily established, but much work still remains 
to bring the other groups into an equally satisfactory 
condition. 

Theories of Coral Reefs.—Wharton’s view that 
foundations for coral reefs have been furnished by the 
marine abrasion of volcanic islands is shown by Prof. 
W, M. Davis to be untenable as a general explanation 
(Science Progress , July 1929). Darwin’s theory in¬ 
volves slowly subsiding volcanic islands, and there¬ 
fore unclifled and bayed shore-lines would be expected, 
and such evidence as is available of the original 
foundations should reveal the slopes of a dissected 
cone. In contrast, Wharton’s theory demands 
clifted andnon-embayed shore-lines, and uplifted reefs 
ought to be based upon flat platforms. It is shown 
that both Darwin and Wharton overlooked these and 
other inevitable consequences, but that, whereas 
Wharton’s theory is found to be contradicted when it 
is confronted by the facts of exploration, that of 
Darwin is convincingly confirmee!. The article is 
stimulated by a review of “ The Coral Reef Problem ”, 
in which Prof, J. Stanley Gardiner suggests that 
Wharton’s theory has not been proved untenable by 
definite evidence. Prof. Davis has now specifically 
answered this criticism in a paper which is not only 
a valuable summary of corol-roef evidence but also 
an admirable lesson in scientific method. 

Continental Drift.—The attention of geologists is 
directed to a review of the continental drift hypo¬ 
thesis by Prof. Arthur Holmes (Mining Magazine , 
April, May, and June 1929). Evidence is summarised 
suggesting that the movements involved in the 
ohanges that have affected the face of the earth since 
the close of the Palaeozoic include (a) a breaking up 
of Laurasia and Gondwanaland with a radially out¬ 
ward drift of the individual parts of each area towards 
the Pacific and the Tethys ; and (6) a general drift, 
probably involving the whole of the crust, with a 
northerly component on the African side sufficient 
to remove Natal from the neighbourhood of the late- 
Carboniferous south pole and Britain from the late- 
Carboniferous tropics. It is shown that the motive 
force cannot be of external origin but must arise 
within the earth itself. What is required for (a) is a 
mechanism operating beneath the continents capable 
of stretching or splitting them and of dragging the 
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ports away from each other. The radially outward 
movements suggest a system of convection currents 
generated by differential radioactive heating beneath 
each of the two great land-masses. The importance 
of recognising thermal and electromagnetic pro¬ 
cesses as well as those due to gravitation is emphasised. 

Effect of Nuclear Spin on Spectra.—The line spectra 
of bismuth and caesium have a hyperfine structure, 
the description of which falls outside the usual 
quantum theory of electronic motions. Stated for¬ 
mally, it requires the introduction of a new quantum 
number, ana the corresponding physical accompani¬ 
ment of this in the atomio model has been traced to 
the quantised rotation of the positive nucleus. The 
development of this idea on the quantum mechanics 
has been carried out by J. Hargreaves in a paper 
appearing in the July issue of the Proceedings of the 
Royal Society , ior the relatively simple case of a 
nucleus with a half-quantum spin in an atom with a 
central field. After some empirical adjustment, the 
results of theory and experiment can be made to 
agree, and there emerges, inter alia, a rule for the 
most probable type of transition, namely, one in 
which there is reversal neither of the spin axis of the 
nucleus, nor of that of the eloctron which is respon¬ 
sible—loosely speaking—for the emission of radiation, 
Mr. Hargreaves suggests that some of the effects 
observed indicate that the charge of the nucleus is 
localised chiefly in its outer parts. 

Raman Effect for X-Rays.—When homogeneous 
X-rays are scattered, sorao of the deviated quanta 
form a group which has hitherto been supposed to be 
of the same frequency os the incident beam. A care¬ 
ful analysis of this so-called unmodified radiation by 
D. P. Mitchell with a spectrometer of very high 
resolving power (Physical Review, vol. 33, p. 871) has 
now shown, however, that it is actually not homo¬ 
geneous, but possesses a fine structure. The detail of 
the latter depends upon the nature of the scattering 
material, but is independent of the angle of scattering, 
and it is found that the changes in frequency corre¬ 
spond fairly well with characteristic frequencies of the 
atoms responsible for the scattering. The effect thus 
appears to be analogous to that discovered in the region 
of optical frequencies by Raman and Krishnan, 
except that the transitions involved are electronic in 
the case of X-rays, and molecular for the Raman 
spectra. It is perhaps somewhat difficult to picture 
how, as has been observod in one instance, the fre¬ 
quency of an X-ray can be increased by electronic 
scattering, and it also seems necessary to assume that 
when an X-ray has its frequency diminished, the 
| electron concerned is only taken to the periphery of 
the atom, and then left there at rest. 

A Simple Audio-Frequency Oscillator.—Most labora¬ 
tory courses in physics and chemistry include elec¬ 
trical bridge measurements for which an alternat¬ 
ing current supply is needed, and it is a common 
experience of instructors that these often prove 
extremely troublesome to operate. Mr. Ct W. 
Oatley has described a low-power audio-frequency 
oscillator in the July number of the Journal of 
Scientific Instruments T which appears to be a consider¬ 
able advance on previous pieces of apparatus used 
for this purpose. It consists essentially of a valve- 
maintained tuning-fork, of the type introduced by 
Dr. Eccles. The alternating voltage from this is 
taken to benches round the laboratory, and u? ampli¬ 
fied by a single-valve circuit on each, the bridge ter¬ 
minals being finally connected to tapped transformers 
on the anode circuits of the latter. A special feature 
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of the circuit# described is that the only source of 
power required, both on the high-tension aide and the 
fow'teusion side of all the valves, is the 110 volt p.C. 
rapin' In the actual circuit for which the details are 
given in this paper, the fork has a frequency of 180 
cycles per second, and yields immediately 10 volts 
r.m,s. The maximum voltage which can be used on 
the bridge is 30 volts r.m.s., but Mr. Oatley’s arrange¬ 
ments would appear to be susceptible of considerable 
modification, and apparatus similar in principle could 
be readily set up in moat laboratories. 

Crystallisation.—We have received from Dr, F, H, 
Maberley a note on a simple experiment in which half 
a stick of 1 meta-fuel ’ is set on edge on a penny resting 
on a cork, is ignited and three-quarters allowed to burn. 
It is then blown out, and the sublimate collecting is 
examined with a lens. It consists of delicate crystal¬ 
line needles, some with branching ends. 

Oxidation-Reduction.—The twelfth (1927), thir¬ 
teenth, and fourteenth (1928) of the series on this sub¬ 
ject being issued by the U.S. Public Health Service, 
which were referred to in Nature of Aug. 3, p. 213, 
have recently come to hand. A reply is mado to 
Kodama’s criticisms of the author’s work on the 
Schardinger reaction, the previous results being con¬ 
firmed. The thirteenth paper describes the prepara¬ 
tion of 34 indophenols, many of which are new ; all 
can be ,uaed as oxidation-reduction indicators, but 
nine are listed as being specially useful. The four¬ 
teenth presents data on the equilibrium potentials of 
four of the new indophenols, which are all rather easily 
prepared and have useful properties as indicators of 
oxidation-reduction. The potentials of three of the 
compounds lie at the electropositive end of the series, 
two of them extending the range beyond the limit 
previously reached with satisfactory reversible in¬ 
dicators. A revised list of useful oxidation-reduction 
indicators is also presentedwith their equilibrium poten¬ 
tials between pH 5 0 and 9*0 at intervals of 0-2 pH. 

Solubilities of Calcium and Magnesium Carbonates 
in Water containing Carbon Dioxide.—The solubilities 
of calcium and magnesium carbonates in water con¬ 
taining dissolved carbon dioxide under varying press¬ 
ures have been measured by Frear and J ohnston and 
by Kline, respectively, and their results are stated in 
the July number of the Journal of the American Chemi¬ 
cal Society. These authors give a critical summary of 
the work on the solubilities of the two substances in 
pure water at various temperatures and then describe 
experiments with water containing carbon dioxide. 
It is found that the concentration of calcium carbonate 
in solution is very nearly proportional to the cube root 
of the partial pressure of the carbon dioxide, The 
effect of the simultaneous presence of calcium sulphate 
was also investigated. In the case of magnesium 
carbonate, this was found to be stable down to a partial 
pressure of carbon dioxide of 0-004 atm., below which 
the hydroxide was stable. No indication of definite 
basio carbonates was obtained. The results are of 
importance in connexion with the use of hard waters 
in steam boilers and also in the theory of the formation 
of mineral deposits. 

Heating Systems. —Bulletin No. 189 of the Univer¬ 
sity of Illinois is the sixth dealing with an investiga¬ 
tion of warm air furnaces and heating systems which 
is being conducted by the Engineering Experi¬ 
mented Station of the University in co-operation with 
the National Warm-Air Heating Association. A 3- 
story hops© has been built and equipped for testing 
at a cost of £5000, and the present bujfetxn deals with 
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work carried out in this house by Profs. Willard, Kratz, 
and Day. It covers tests of efficiency, capacity, 
rating, and heat losses of commercial furnaces, heat 
insulators, sizes, positions, and resistances of air ducts, 
and the effects of conditions outside the house on 
their action. Six varieties of solid fuel have been 
compared, two types of chimney stacks and stove 
pipes, and the effect of providing thermal insulation 
in the ceiling has been determined. The loss of heat 
from the outside surfaces of the walls and windows 
and the influence of sunshine on it are to form the 
subject of a future bulletin. 

Mar tinsel Steel.—Any improvement in the quality 
of steel for ships enabling soantlings to be ^pduced 
is welcomed by shipowners and shipbuilders. Among 
the new steels available is martinsel steel, which is 
referred to in a short article in the Engineer for July 
19, by Mr. P. G. Bouse. The development of this 
steel was described in a paper read on Mar. 22 to the 
West of Scotland Iron and Steel Institute by Mr. 
F. G. Martin, who some seven years ago advocated 
the heat treatment of ship steel and the careful 
measurement of its elastic limit. It has been found 
that the elastic limit of steel depends on the arrange¬ 
ment of its microstructure, and this in ordinary ship 
steels is affected by the rolling. Martinsel steel is a 
special quality steel subjected after rolling to a special 
heat treatment ensuring the formation of a micro¬ 
structure most favourable to the greatest elastic 
strength of the steel, and Mr. Bouse gives micro- 
photographs of ordinary mild steel and the martinsel 
steel. Martinsel steel has been adopted by Messrs. 
Alfred Holt and Co. for their ships, and it is beiug 
used for the topsides and deck structure of the liner 
Empress of Britain now being constructed for the 
Canadian Pacific Steamships, Ltd. It allows a reduc¬ 
tion of up to 12J per cent in the thickness of certain 
parts. High elastic limit steel is also being considered 
tor large bridges in which the saving of (lead weight 
has a cumulative effect. 

The Coefficients of Relativity.—In a short paper 
read before the meeting on June 21-22 of the Physical 
Society of America, Prof. S. R. Cook, of the College of 
the Pacific, Stockton, California, proposevS to replace 
the well-known equations of the special theory of 
relativity, namely, 

x'=p(x-vt), y'-y, z'=s, ) 

<•-<>(*-?) = f 

by the following set 

x'=p(x-vt), y'-iiy, t'-jit, | 

<'.=/**(<-). ; j 

where in both sets 0 denotes (1 - r*/c s ) “ The second 
set of equations introduces a transverse time as well 
as a longitudinal time, and is said to imply that clocks 
moving transversely to the direction of motion run 
more slowly than when at rest, but not so slowly as 
when moving in the direction of motion. The chief 
object of the communication, it is stated, is to inquire 
into the specific reasons for the universal adoption of 
the Einstein-Lorentz equations rather than those 
suggested by Prof. Cook. But in view of the facts 
that the Einstein-Lorentz equations are simpler, that 
they involve the two systems corresponding to the 
dashed and undashed letters in a perfectly reciprocal 
manner, and that their consequences have bean very 
fully investigated, one conndt help feeling that before 
they can be given up a great deal more evidence must 
*be furnished than is available in Prof. Cook’s paper, 
which is described as a preliminary note. 
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Geology in Great Britain. 


rpHE Summary of Progress for the year 1927 of the 
Geological Survey of Great Britain appears in 
two parts. Part I. 1 contains the Annual Report of 
the Geological Survey Board and of the Director. 
Eighty maps were published during the year, together 
with a number of memoirs, most of which have been 
already noticed in our columns (Nature, Feb. 11, 
1928). Among the new developments are the incep¬ 
tion of a programme of geophysical work with the 
Eotvos balance; the authorisation of the sale of photo¬ 
graphic copies of six-inch manusoript maps ; and the 
opening out of a new district, the Orkney Islands. The 
volume also includes the field reports of the district 
geologists ; an account of the petrology of the Cheviot 
rocks by Dr. H. H. Thomas ; and details of nineteen 
new chemical analyses of rocks. 

Part II.* contains thirteen original papers on British 
geology, thus extending in a welcome form last year’s 
important innovation. Dr. W. E. P. M‘Lintock and 
J. PhemiHter give an account of their gravitational 
survey along the line of the Swynnerton Dyke in 
Staffordshire ; their investigation shows that in the 
proper hands this method is capable of affording 
valuable evidence regarding the situation and form of 
deep-seated rook-bodies. There is an interesting dis¬ 
cussion relating to the origin of Cumberland iron-ores. 
E. E. L. Dixon attributes the hromatite to a mag¬ 
matic source, a hypothesis that is opposed by Ber¬ 
nard Smith. A new discovery of Lower Carboniferous 
basalts in the Lockermouth area, Cumberland, is de¬ 
scribed by T. Eastwood. The remarkable structures 
known as ‘ Ptygmatic Folding * have been found in 
great variety by H. H. Read in Sutherland, and he 
gives a valuable survey of various hypotheses that 
have been advanced to 4 explain ’ them. There are 
also papers on the Yorkshire and Kent coalfields ; on 
the geology of Manchester as exhibited in a tunnel ; 
on new fossils from the Coal Measures ; and on deep 
borings in the south-east of England and in Yorkshire. 
Altogether, this is a most valuable and stimulating 
publication which should be in the hands of every 
British geologist, whether he be an amateur, an honours 
student, or a teacher. The Survey is to be congratu¬ 
lated on having introduced such a medium for per¬ 
sonal contributions and on having issued it at an 
attractive price. 

To petrologists the most noteworthy publication of 
last year was Dr. Tyrrell’s memoir on Arran, 8 a classic 
area which in Tertiary times was one of the great 
centres of igneous activity in the west of Scotland. 
This is the first complete account of the geology of the 
island. Though based on tl*e descriptions of the 
northern two-thirds, which were includ&i in Sheet 21 
of the one-inch map of Scotland (1903), the treatment 
is unified and embodies the results achieved by many 
competent workers, including Mr. E. B. Bailey and 
Dr. Tyrrell himself, since that date. The earlier 
chapters deal with the crystalline schists of the north ; 
with the black shades and spilites of Glen Sannox, 
which are reasonably assigned to the Lower Ordo¬ 
vician ; and with the Carboniferous and New and Old 
Red Sandstone formations. .The succeeding and 
greater part of the memoir is devoted to a detailed 
account of the Great Central Ring Complex and of the 
varied major and minor intrusions. Here there is 
much that is new, structural, petrological, and chemi¬ 
cal, all replete with interest and scientific importance, 

1 Summary of Progress of the Geological Survey of Great Britain and 
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Statistics of 525 dykes are presented, showing that 
the total extension of the crust in the east-north-east*-' 
west-south-west direction amounts to 5410 feet in 14*8 
miles. In Mull the corresponding figures, are 2504 
feet in 12*5 miles. 

The district described in the Northumberland 
memoir 4 includes Holy Island, the Farne Islands, and 
the delightful stretch of coast north and south of 
Hamburgh Castle, and extends inland to the edge of 
the Cheviots. The stratigraphy of the Lower Car¬ 
boniferous and the tectonics are dealt with in greater 
detail than was formerly practicable, but it has been 
found that much of the oarlier work by Gunn has re¬ 
quired little or no revision. Important additions 
have been made to the chapter dealing with the Whin 
Sill and associated dykes, and the glacial deposits also 
receive more extensive treatment. There is a useful 
glossary of the local and mining terms of North 
Northumberland. 

Part II. of the Wrexham memoir 8 continues the 
description of an area that includes the densely popu¬ 
lated belt of the Denbighshire coalfield. The older 
formations were dealt with in Part I. ; here the Coal 
Measures are described in detail with fossil lists, par¬ 
ticulars of important shaft and boring sections, and a 
valuable account of tectonics. After a short chapter 
on the Triassic deposits, there follows a fascinating 
account of the mantle of glacial drifts left over half 
the area by the Irish Sea and Welsh ico-sheets. 
Mineral deposits and water supply are also adequately 
described. 

The area covered by Sheet 153 4 is situated on the 
border between Staffordshire and Shropshire, and 
within it lie Wolverhampton and Lilleshall and an 
interesting stretch of the Severn Valley below lron- 
bridge and Broseley. The memoir is notable as being 
the first survey publication to describe the geology of 
the Coalbrookdale Coalfield. The solid-rook sequence 
described ranges from the Urioonian to the Triassic. 
Here again considerable attention is devoted to tec¬ 
tonics. The glacial and later deposits are significant 
of marked geographical changes, culminating in the 
development of the Severn gorge at Ironbridge. 

The next memoir 7 to be noticed includes the towns 
of Ramsgate, Margate, Sandwich, Deal, and Dover, 
and covers a district that is well known for its coastal 
scenery and its excellent exposures of the Chalk. The 
work of the late Dr. A. W. Rowe on the succession of 
characteristic fossils has made this coast one of the 
younger classics of British geology. There is a short 
account of the oonoealed geology, but the memoir— 
and the new colour-printed maps—will be chiefly ap¬ 
preciated as an indispensable guide to the geology of 
a popular coastal district. 

Prof. Boswell’s memojr 1 describes the geology of a 
region that has long been an attractive field for geo¬ 
logists and students of the prehistoric periods of man¬ 
kind, The neighbourhood of Woodbndge and Felix¬ 
stowe is well known for its fine exposures of Crag de- 

4 Explanation of New Series Sheet 4 : The Geology of Belford, Holy 
Island, and the Fame Islands. By W. Gunn. Second Edition by 
R. G. Carruthers, 0. H. Din ham, G. A, Burnett, and J. Maden. Pp. v! 
+ 195 +3 plitos. 4s.net. 

1 Explanation of Sheet 121: The Geology of the Country around 
Wrexham. Fart 2 : Goal Measures and Newer Formations. By 0. B. 
Wedd, B. Smith, and L. J. Wills; with a Contribution by G. W. Um- 
plugb. Pp, xvil+287+ 5 plates. 6s. net. 

9 Explanation of Sheet 363 : The Country between Wolverhampton 
and Oakenoates. By T. H. Whitehead, T. Robertson, R, W. Poeook, 
and B. B. L. Dixon: with Contributions by T. C, Cantrell, H. Dewey, 
R. L. Sherlock, J. Pringle. and R. Crookall. Pp. xvi +344+8 plates. 
5*. <W. net. 

7 Explanation of Sheets 274 and 290: The Geology of the Country 
near Ramsgate and Dover. By H. S, Osborne White, Pp. vi +98+6 
plates. 2*. 94. net. 

9 Explanation of Sheets 208 and 226 ; The Geology of the Country 
around Woodbrldgo, Felixstowe, and Qrford. By P. G. H. Boswell 
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posits, and the labours of Mr. J. Reid Moir have disclosed 
numerous examples of what may be primitive imple¬ 
ments. The area, which extends from Aldeburgh to 
Harwich Harbour, is now represented by two of the 
new series of colour-printed maps. 

The next three memoirs belong to a county series in 
which the sources of underground waters are described 
in considerable detail. The Warwickshire volume * 
gives a general account of the geology of the county, 
and of the water-bearing strata and springs. Leam¬ 
ington Spa and the water supplies of Birmingham and 
Coventry reoeive special attention. An excellent 
coloured geological map accompanies the Somerset 
memoir, 10 which gives particulars, like the others, of 
all the principal deep wells and borings, with the 
geological classification of the strata passed through. 
There is a full bibliography of the mineral waters of 

* Wolfe and Springs of Warwickshire. By L. Richardson. Pp. vl + 
204. 5#. net. 

“ Wells and Springs of Somerset. By L. Richardson ; with a Biblio¬ 
graphy of the Bath Thermal Waters, by W. Whitaker. Pp, v \ 270 1 
1 plate. net. 


Bath. There have been two previous volumes issued 
on the water supply of Sussex, but the new memoir 11 
now published Brings the account of the water re¬ 
sources and borings up-to-date by the addition of 
rnuoh new information. All three memoirs contain 
analyses of the waters, and will prove invaluable to en¬ 
gineers and others in search of underground supplies. 

There remains to be mentioned a useful list of geo¬ 
logical photographs, 12 arranged under subjects, which 
has been oompiled from the complete sot of more than 
7000 subjects accumulated by the Survey during the 
last thirty years. The list has been prepared to help 
teachers and the public in general towards a proper 
and rapid selection of the more instructive and strik¬ 
ing photographs. Copies, either as prints, enlarge¬ 
ments, or lantern slides, can be purchased on applica¬ 
tion to the Director of the Survey. 

11 Wells and Springs of Sussex. By F. H. Edmunds, l’p. v-r203 + 
1 plate. f>*. net. 

*■ ( Umsitted Geological Photographs from the Collection of the 
Geological Survey of Great Britain. Pp. 1U I 76, la. net. 

(London: H.M. Stationery Office, 1027-11)28.) 


The Forests of the 

r PHE forests of the Andaman Islands were first 
T reported on in 1866 by Mr. 8. Kurz. Curator of 
the Herbarium of the Royal Botanic Cardens, Cal¬ 
cutta. At the instance of the Government of India, 
Mr. Kurz was deputed to explore these forests by Dr. 
Anderson, at the time su]>enn ton dent of the gardens. 
Whilst recommending, in his interesting report, a 
certain amount of forest clearing for the extension of 
agriculture, and in order to render the settlement 
healthier, Kurz stated that, in his opinion, it was of 
the highest importance that the forests should be pre¬ 
served, os they should have a considerable future 
value. Since the publication of this report the manage¬ 
ment of the forests of the islands has had a somewhat 
chequered career, but throughout a recognition of 
their value has persisted. The report on a recent 
“ Tour of Inspection of the Forests of the Andamans ” 
by Mr. A. Rodger, Inspector-General of Forests to the 
Government of India, should prove interesting reading 
to all having a knowledge of these interesting islands 
and their arborescent flora, so far as it is known 
(Calcutta: Govenment of India Central Publication 
Branch, 1928). The difficulties of working dense 
tropical forests by means of convict labour, and 
peopled in parts by an indigenous race of hostile 
people, need scarcely be emphasised; whilst the 
marketing of the products, even of so fine a timber 
as the padauk (Pterocarpua dalbergioidcs) has been 
fraught with unforeseen troubles. Mr. Rodger’s 
report, however, goes to show that a turning point 
has been reached ; and given the hearty and main¬ 
tained support of the Government of inclia, which 
nowadays includes the Legislative Assembly and the 
Standing Finance Committee, these forests should 
become the source of an important export trade. 

For many years, when the Andaman forests were 
alluded to, the average person thought only in terms 
of padauk, the sole timber then exploited. Other 
species, for trade purposes, were negligible. No less 
than fourteen different timbers are mentioned in the 
report, of which Sterctdia campanulata is exported to 
Calcutta and Rangoon for match-making; Gurjan 
(Dipteroccurptts turbinatu$> Qrifflthii, incanua and 
costaiua) to England, Madras, and Calcutta; the 
white ehugalam (Tenvinalia bioXata ), which is in much 
demand as the source of silver grey wood ; whilst the 
use of padauk is almost world-wide. A systematic 
survey of the forest crops for stock mapping purposes 
is now in progress, whilst a logging engineer has 
reported pn the possibilities of introducing mechanical 
extraction to supplement the elephants and buffaloes 
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Andaman Islands. 

at present employed. The engineer estimated that 
there are some 1870 square miles of forests which carry 
enough tonnage of timber per acre to make mechanical 
extraction possible. Even at the low figure of 20 tons 
per acre, this would give more than 20 million tons ; 
and with a hundred year rotation an annual extraction 
of about 240,000 tons would be possible, or about nine 
times the present output. 

The Inspector-General of Forests states that a rota¬ 
tion of a hundred years would be too short to produce 
the requisi te sizes of the valuable species such as padauk, 
gurjan, and white ehugalam ; but, he adds, it must be 
remembered that the forests are full of over-mature 
timber which is certainly deteriorating, and should 
consequently be extracted as soon as possible. There 
would seem to be, therefore, every inducement for the 
Government to sanction the sums necessary for the 
introduction of the new methods of extraction recom¬ 
mended ; the more so since the persistent efforts of 
the Forest Department have succeeded in placing on 
the market othor species besides padauk, and that an 
increasing demand appears fairly certain. 

On this head Mr. Rodger writes: “I have little 
doubt that the markets for Andamans hardwoods in 
India and England, and possibly also in South Africa, 
Mesopotamia, and elsewhere, can be gradually 
developed imtil we have an assured and profitable 
trade. ... I look forward to the time when the very 
extensive mangrove forests of the Islands will be of 
value. Containing as they do as much as 160 tons of 
timber per acre, being most accessible and easily 
worked, it seems reasonable to imagine a time, not 
very distant, when the fuel market of Calcutta, now 
hand put to it to find enough fuel in the Sundarbans, 
will obtain its supplies from the Andamans. I under¬ 
stand that modern plant has been erected in the 
Philippines for the manufacture of tannin, wood 
alcohol, and charcoal from mangroves, and I see 
no reason why tliis should not be done in the 
Andamans.” 

The explorations now being carried out in these 
forests should produce fascinating results both botani¬ 
cal and zoological ; some of the sylvicultural work 
already undertaken, in plantations and so forth, offers 
possibilities of considerable success. Mr. Rodger is to 
be congratulated on his most interesting report: for 
restrained, as is the case with official reports, though 
its phraseology may be, it proves that opportunities 
for carrying out work and investigations of consider¬ 
able value and interest lie to the hand of the Andamans 
Forest Officer. 
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University and Educational Intelligence. 

Glasgow. —Sir Donald MacAlister, who has been 
Principal and Vioe-Chancellor of the University 
sinoe 1907, is retiring from the prinoipalship in 
October next. _ 

The American Association of Museums is carrying 
out a soheme, for which it has this year obtained a 
grant of 118,000 dollars, for the construction of 
museums in Yellowstone National Park. Since 1924, 
when it obtained a grant of 70,500 dollars from the 
Laura Spelman Rockefeller Memorial for the establish¬ 
ment of a museum in the Yosemite Valley, this 
association has been very active in prompting the 
exploitation of the educational and scientific oppor¬ 
tunities offered by the American national parks. In 
co-operation with the Carnegie Institution of Washing¬ 
ton and the National Academy of Scienoes, it estab¬ 
lished an observation station and museum at Yavapai 
Point in the Grand Canyon National Park, of which 
Dr. John C. Merriam, president of the Carnegie 
Institution, declared that it presented "one of the 
greatest educational and scientific possibilities of 
Amorioa or of the world Some of the universities, 
notably Princeton and Northwestern, regularly hold 
courses in these reservations, and the Federal National 
Park Service and California Fish and Game Commis¬ 
sion have for some years jointly conducted a field 
school of natural history in the Yosemite district which 
supplements the lower division of the university 
courses in botany and zoology and, incidentally, utilises 
the services of students as public guides. Last year 
the Secretary of the Interior appointed a committee of 
eminent men to make a survey of the educational pos¬ 
sibilities of the parks. An account of these develop¬ 
ments is given in the February number of School Life, 

The Commonwealth Government has appointed a 
Committee tb consider the question of establishing a 
National University at Canberra. While not desirous 
at the present time of establishing an undergraduate 
university, the Government is of the opinion that a 
post-graduate University for the encouragement of 
original research work would be of very great service 
to the country and might well bo initiated in the 
immediate future. The Committee is desired to 
examine the whole position and to report to the 
Council for Scientific and Industrial Resoar oh con¬ 
cerning : (a) The constitution and government of the 
said university ; ( 6 ) its relations to the Council for 
Scientific and Industrial Research and to such other 
appropriate Commonwealth institutions as have been 
or may be established at Canberra ; (c) its relations 
to the existing universities in the States, having 
regard to the consideration that it should be designed 
to supplement their work and not to compete in the 
training of undergraduates ; (d) the departments of 
learning suitable for cultivation in the proposed 
university and the order in which they should be 
undertaken, whether at the outset or in the future ; 
(c) the provision of a research teaching staff and of all 
necessary means of teaching and research, including 
buildings, laboratories, libraries, etc. ; ( 7 )the power 
to grant research degrees and the conditions under 
which such degrees should be granted ; (g) the prob¬ 
lem of endowments and financial administration; 
( h ) any further matters which may seem to the Com¬ 
mittee to require consideration in connexion with the 
proposed undertaking. Sir David Orme Masson is 
chairman of the Committee and the members are 
Sir Thomas Lyle, Sir Henry Braddon, Sir Robert 
Oar ran, Mr. A. J. Gibson, and, ex officio , the Executive 
Committee of the Council for Scientific and Industrial 
Research (Sir Georgfe Julius, Dr. A. C. D, Rivett, and 
Prof. A. E. V. Richardson). 
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Calendar of Patent Records. 

August ix, 1598 .—Edward Daroy’s playing card 
patent, dated Aug. 11, 1598, which was an extension 
for twenty-one years of an earlier grant made to Ralph 
Bowes in 1588, for the sole making, importation, and 
selling of playing cards, was the cause of the famous 
law-suit known as “ The Case of Monopolies *\ in 
which the common-law distinction between a patent 
for an invention and a monopoly in restraint of trade 
was clearly laid down. u Where any man by his own 
charge and industry or by his own wit or invention 
doth bring any new trade into the realm, or any 
engine tending to the f urtheranoe of a trade that never 
was used before and that for the good of the realm, 
that in such case the king may grant to him a mono¬ 
poly patent for some reasonable time, until the sub¬ 
jects may learn the same, in consideration of the good 
that he doth bring by his invention to the common¬ 
wealth, otherwise not.” The grant, the avowed 
motive of which was to prevent able-bodied persons 
who might go to the plough employing themselves in 
the art of making cards, was declared contrary to 
the law, and the patent void. 

August 11 , 1868 .—One of the earliest practicable 
typewriters was the invention of John Pratt and waa 
patented in the United States on Aug. 11 , 1868, The 
machine, which had a vertically disposed type-plate, 
movable in two directions to bring the required char¬ 
acter to the printing point by moans of connexions from 
the key levers, never came into practical use, but it was 
exhibited and worked at a meeting of the Society of 
Arts in I860, the year in which the British patent 
was sealed; and it is said that an account of this 
meeting, which appeared in the Scientific American 
the following year, was the direct incentive that led 
Latham Sholes to the invention of the first Remington 
machine. 

August 12 , 1794 .—The first patent for a ball-bearing 
was the English one granted on Aug. 12, 1794, to 
Philip Vaughan, iron founder of Carmarthen, for the 
bearings of wagon axles. The axle box, having a 
ball race corresponding to a groove in the axle, waa 
provided with a detachable section, secured in position 
by a wedge, to allow the balls to be inserted and 
removed. 

August 12 , 1851 .—The sewing machine patent of 
Isaac M. Singer was granted in fine United States on 
Aug. 12, 1851. Though this was not the first com¬ 
mercially successful sewing machine—the credit for 
the invention of which must be given to Elias Howe, 
whose American patent is dated five years earlier-r- 
it was on Singer’s patent that the world-wide industry 
of to-day was founded (of. Calendar of Patent Records, 
April 26 and July 17). 

August 12 , 1861 .—The Langen ‘bell and hopper* 
for the charging of blast furnaces, in which a central 
member in the form of a plug seats downwards in the 
bottom of the hopper to close it instead of being pulled 
up from beneath as in the usual type, was patented 
in Prussia by Eugene Langen on Aug. 12 , 1861. The 
invention produoed excellent results, but has not had 
very extensive application outside Germany. 

August 14 ,1839.—The first photography patent waa 
the English one sealed in the name of Miles Berry, the 
patent agent, on Aug. 14, 1889, for 11 A new method 
of obtaining the spontaneous reproduction of all the 
images received in the focus of the camera obscura 1 ’, 
as communicated tc him by J. M. Daguerre. Daguerre 
was refused a French patent in order that the inven¬ 
tion might at once be given to the public, but he wee 
granted a government annuity of 8000 francs for 14 la 
gloire de doter le monde savant et artiste d’une des 
plus merveilleusea ddcouvertes dont s’honore notre 
pays”. 
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Societies and Academies. 

Dublin. 

Royal Irish Academy, June 24,—Brian Coffey and 
Hugh Ryan : The action of alcoholic hydrochloric 
acid on certain unsaturated ketones. Alcoholic 
hydrochloric acid with o-benzylidene-methylethyl- 
ketone gave a crystalline substanoe, m.p. 195°-190° C. 
with formula C M H M Og, from which a tribromide 
CJH*iOJ 3 r 4 , m.p. 171°-172° C, was obtained. Unlike 
a-benzylidene-methylethyl-ketone, it did not condense 
with either piperonal or methylethyl-ketone and was 
stable towards mild reducing or oxidising agents. It 
proved to be the dimer 

C fl H 4 .CH.CH.CO.CH*.CH a 

C a H 5 .CH.CH.CO.CH r CH 8 . 

The same substance was formed by the action of 
stannic ohloride on an alcoholic solution of the mono¬ 
ketone. In a similar manner a-anisylidene-, and a- 
piperonylidene - methylethylk©tones were converted 
into crystalline dimers melting at 199° and 202*0° 
respectively.—Hugh Ryan, W. B. Cornelia, and Pierse 
Hurley : The condensation of aldehydes with benzyl- 
acetoaoetic ester. Mono -su betituted acetoacetio esters 
react with aldehydes in the presence of alkali to yield 
alkylidene-alkyl-acetoacetic acids and alkyliuene- 
alkyl-ketones.—Hugh Ryan, Peter McGeown, and John 
Keane ; Some derivatives of 7 -anisylidene-methyl - 
ethylketone. By the action of anisaldehyde on 7 - 
anisylidene-methylethylketone in the presence of 
alkali, a crystalline di-condensation compound which 
melted at 88°-90° C. was formed. This substance 
appeared to be 1-methyl-4-5-dianisyl-cyclopenten (3)- 
one (2). From the latter compound, by the further 
action of anisaldehyde in the presence of hydrochloric 
acid, a tri-condensation derivative melting at 158°- 
160° C. was formed, which was probably 3-anisylidene- 
1-methyl-4- 6 -dianisy 1-cyclopen ten (4)-one (2). The 
same compound was obtained by the action of anisaldo- 
hyde on a-amsylidene-methylethylketone in the presen ce 
of hydrochloric acid. By the interaction of 7 -anisylidene- 
methylethylketone with benzaldohyde and piperonal 
respectively, similar di- and tri-condensation deriva¬ 
tives were prepared.—Hugh Ryan and George Cruess- 
Callagh&n : Preparation and oxidation of flavindo- 
genides. By the action of aldehydes on fiavanone in 
the presence of acid, flavindogenides were obtained. 
Oxidation of 3-benzylidene-flavanone with potassium 
permanganate gave a colourless crystalline compound 
which melted at 163°-104° C. and has not yet been 
identified.—A. J. McConnell: The brachistochronic 
motion of a dynamical system. In this paper the 
equations of the brachistochronic motion of any 
dynamical system, that is, the motion from one con¬ 
figuration to another requiring the shortest time, are 
obtained in various forms and the geometrical pro¬ 
perties of the brachistochronic curves are discussed 
m the manifold of configurations.—S. B. Wigoder and 
R. B. Patten: Some effects of Rdntgen rays on seed¬ 
lings. X-rays inhibit the growth of germinated seed¬ 
lings. In broad beans both roots and shoots are 
stunted, while in barley the shoots are most affected, 
The degree of stunting varies with the age of the bean 
and the part irradiated. Microscopically, the number 
of cell divisions diminishes three hours after irradia¬ 
tion, but usually recommences, although sometimes 
abnormally, after six days. 

Edinburgh. 

Royal Society, July 1.— R. A. Sampaon and A. B. 
Conrady ; Description of three Huygens lenses in the 
possession of the Royal Society of London, These 
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three celebrated lenses, of 122 feet, 170 feet, and 210 
feet focal length, which have never been examined 
by modern standards, were borrowed from the Royal 
Society for that purpose. They were examined with 
a plane test plate, and the interferometer; the 
Hartmann test was also used, and the effect of inter¬ 
posing the lens in front of a six-inch telescope of 
ascertained perfection. As a result the mechanical 
methods of figuring and centering the surfaces provo 
astonishingly efficient. The quality of the glass, 
however, is hopelessly bad. A photograph, taken 
according to one of Huygens* own tests, namely, the 
so-oalled ‘ Foucault 1 test of an artificial star or point 
source, filling the whole lens with light, shows little 
but a tangle of veins. Investigation of the htetory 
of these lenses confirms the conclusion of I\ J. 
UylenbrOck in 1838 that they were made by Con¬ 
stantine, the elder brother of Christian Huygens. 
A photograph of the signatures of the two brothers 
shows clearly that the signature on the face of eaoh 
lens is that of Constantine.—W. J. McCallien : The 
metamorphic rocks of Kintyre. The metamorphic 
rocks of Kintyre belong to the following groups, 
which are arranged from north-west at the top to 
south-east at the bottom: Erins quartzite, Ben Lui 
schists, Loch Tay limestone, Glen Sluan schists. 
Green beds, Beinn Bheula schists and grits, Skipness 
schists. The Erins quartzite has not previously been 
recognised in Kintyre and the Skipnese schists have 
hitherto been included in the Beinn Bheula group. 
The Cowal anticline is continued through Kintyre 
to Campbeltown, where the rocks bend eastward 
across the strike of the fold. To the west of Campbel¬ 
town the rocks are folded into the Campbeltown 
syncline. The schists and limestone of northern 
Kintyre reappear in the Mull schists. North of 
Campbeltown the Loch Tay limestone advances 
relatively farther to the oast than the other groups. 
The structures and unusual associates of many of 
the groups can only be explained with the use of 
slides.—T. M. Finlay: The Old Red Sandstone of 
Shetland (north-western area). A wide variety of 
rock types is represented in this area. A sedimentary 
series, mainly sandstones, is faulted against the 
gneiss to the north and east, forming a deep synclinal 
trough. These sediments are, in part, greatly altered 
by a later intrusive complex, the contact rocks show¬ 
ing a high degree of homfelsing. Their exact horizon 
in the Old Red is indefinite, as the only fossils found 
in them are plant fragments too badly preserved for 
identification. Interbedded with the sediments is a 
volcanic sequence, the members of which include 
basalts, a rhyolite, and andesites with associated 
tuffs. Both augite and hyperstheno andesites occur. 
About half the area is occupied by an intrusive 
igneous complex. It is sheet-like in form, and includes 
rock types ranging from gabbro to granite. The 
final phase of intrusive activity in the area is repre¬ 
sented by a system of dykes cutting the complex. 
These may be of widely different age. 

Paris. 

Academy of Sciences, July 1.—Marcel Briliouin : 
The dynamic tides of an ocean comprised between 
two parallels. Law of any depth in latitude and 
longitude.—P. Villard : Associations of clouds.—Ch. 
Grarier : The secondary sexual characters of Limulus. 
—E. Mathias and Ch. Jacquet: The variations of the 
terrestrial field at the Station du Sommet of the Puy 
de D6me. The field is stronger in the day than during 
the night : the minimum was "about 160 volts; 
maximum, 184 volts.—A. Marchaud: Continuous 
curves of limited order.— Z. Horik : The fundamental 
problem of the absolute integral oalculus.—Midcislas 
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Biornacki : The directions of Borol of meromorph 
functions.— Charles Fl&trier : Solids with respect to 
which a material system is submitted only to internal 
foroee.— Jules Schokalsky : New comparative mean 
levels of the White Sea, the Baltic, the Black Sea, and 
the Pacific Ocean.— V. Fock : The equations of Dirac 
in the theory of general relativity,— Stefan Vencov : The 
critical potentials and low tension arcs in hydrogen. 
The four critical potentials are given as 11-5* 13*6, 
16*5, and 29-7 volts, attributed to resonance of the 
molecule, atomic ionisation, dissociation of the mole¬ 
cule and dissociation followed by double ionisation 
respectively.— Mendousse : Measurement of the effect¬ 
ive wave-lengths of screens utilised in pyrometry.— 
Mile. W. Czapska : The Raman spectra of the para-, 
ortho-, and metaxylenes.—A. P. Rollet : The precipita¬ 
tion of manganese dioxide by electrolysis with an 
alternating current. In the presence of nickel, 
manganese is completely precipitated as peroxide by 
an alternating current, and this precipitation takes 
place whatever the nature of the manganese salt. 
The precipitate was proved by analysis to be 
MnOfc. H a O.—G. I. Costeanu : Batteries with a fused 
electrolyte. The battery : copper oxide, fused caustic 
soda, zinc. At 400 u C., this cell has, in air, an E.M.F, 
of 1*322 volts.— Emile Rousseau : The displacement 
of iodine from an iodide by an oil solution of chol¬ 
esterol or of ergosterol irradiated by sunlight.— E. 
Rinck : The densities of liquid sodium and potassium. 
The experimental results found, for temperatures 
between the molting points and 050° C., were for sodium 
</ = 0*9835 - O*OOO20(f - 90*5°) and for potassium 
d= 0*820 - 0*000222(f - 02*4°). These data can be 
used for calculating the constant of Lorentz’s law 
applied to the system Na + KCls=vK + NaCI.— Ren* 
Dubrisay, Jean Trillat, and Astier : Suspensions of 
kaolin in various media. The deposits from solutions 
containing -soda, lime, or sulphuric acid were examined 
from the point of view of composition and crystalline 
structure.— Ch. Bouhet : The elliptical polarisation 
produced by reflection at the surface of solutions of 
ratty acids in water. The results confirm the hypo¬ 
thesis of the orientation of the molecules perpendicu¬ 
larly to the surface of the liquid, in a manner completely 
independent of Gibbs’s adsorption equation.—J. 
Cluzet and Kofman : The photographic effect pro¬ 
duced by the sterols after exposure to ultra-violet 
light, The experiments described do not agree with 
the hypothesis of phosphorescent phenomena, but 
support the view that th© effect is due to the produc¬ 
tion of gaseous substances by the irradiation,— L. 
Hugounenq and E. Couture : The photochemical 
activity of various sterols and the nature of their 
action. The cause of the phenomenon appears to be 
chemical, possibly the formation of ozonidea of the 
sterols.— Paul Pascal and Ren* Lecuir : Complexes 
derived from triazinetricarboxylio acid.— D. Ivanoff : 
True mixed organo-magnesium carbonates. The 
author regards the name of mixed organo-magnesium 
carbonate for the substance MgXO . CO . R as in- 
exaot, and considers it should be kept for substances 
of the type MgXO . CO . OR. The preparation of 
some substances of the latter type is described,— A. 
Lepape and G. Colange : The relation between the 
proportions of ozone in air from the ground level and 
of air from the upper atmosphere.— Pierre Auger and 
D. Skobelzyn : The nature of the ultrapenetrating 
rays (cosmic rays). There are two hypotheses con¬ 
cerning the origin of these rays, one that they are 
primary and arrive directly from oosmio space, or at 
least from the upper atmosphere, the other, that there 
exists an ultra -7 radiation not directly ionising, 
which gives rise to the secondary 0 -rays observed. 
The observations described agree best with the latter 
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The soluble ferments secreted by the Hymenomycetes 
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the antioxygen function.—G. Ramon and Robert 
Debr* : Attempts at the immunisation of man by 
means of an anatoxin of the scarlatina streptococcus. 
—C. Levaditi and P. Lepine : The mechanism of the 
natural refractory state of the lower apes with respeot 
to the herpeto-encephalitic virus. 
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Craftsmanship in Modern Industry. 

I N the building of the Jewish tabernacle some 
3500 years ago a very high order of skill was 
demanded, and implied not only all manner of 
workmanship in metals, stones, and wood/every 
kind of cunning work, but also wisdom, under¬ 
standing, and knowledge. The spirit of Bezaleel 
has persisted down to this day, and there are still 
clever workmen, possibly more in Great Britain 
than in any other country, unspoiled by excessive 
specialism, highly trained in hand and brain, and 
of dependable character. But, as Prof. Marshall 
has observed, skill is a very elastic and relative 
term, and has varying standards according to the 
state of general education among a people, their 
progress in industrialism, and their gifts of mother- 
wit or native sagacity. 

Of late years the view has rapidly gained ground 
that skill, as generally understood, is required in 
modern industry in ever-lessening extent ; the de¬ 
mand for it declines at an ever-accelerating pace. 
That the division of labour, extreme specialism, 
mass production, and scientific management are 
predominant features of industry to-day is generally 
taken for granted, though possibly they are not 
so predominant as is sometimes imagined ; and in 
the degree to which they have been adopted there 
is probably no doubt that they have involved an 
increase in the amount of unskilled and possibly 
monotonous work, both absolutely and relatively. 
In any event, we are told that the quicker the 
whole of industry adopts these principles the better, 
unless it would perish miserably ; and wdien 
these principles have been adopted, then skill, as 
we ordinarily understand it, will have become an 
anachronism. Perhaps it would be better to perish. 
Certainly the social effects of any substantial 
decline in the amount or degree of skill demanded 
from the whole body of industrial workers, including 
herein clerks, salesmen, draughtsmen, etc., would be 
deplorable; and there is no need here to elaborate 
on the philosophy of work and all that it implies 
in development of character and much else. The 
paramount need of w r ork of the right kind for every 
healthy human being is well understood in all its 
implications. 

Faced with such an apparently dark and perilous 
outlook, somewhat akin to that portrayed by those 
who speak glibly of the so-oalled ‘ machine terror 
the economist and student of industry must make 
it his business to examine thoroughly such alleged 
tendencies and impressions, and, avoiding vague 
generalisation unsupported by tangible evidence, 
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endeavour to get down to a quantitative basis, 
secure measurable data, and so place the whole 
discussion on a strictly scientific footing. If 
economics is the science it claims to be, it should 
be able to do this. On the assumption, which 
oannot always be fully acceded, as will shortly be 
shown, that skill is rapidly dying out, various 
remedial suggestions have been made ; such, for 
example, as more frequent change of occupation 
in the factory—a common practice in the Ford 
works ; also, with or without a shortening of the 
hours of repetitive work, greater opportunity in 
leisure hours for some form of handicraft or hobby 
or 1 satisfying * recreative work. This latter is 
certainly in any case a meritorious movement and 
should be heartily encouraged, as in Italy, where 
concentrated attention is now being directed to 
what is called dopo lavoro> or after-work occupation. 

There are other factors which would militate 
against the alleged decline in the demand for skill 
which have not been so much consciously or pur¬ 
posely introduced, but have developed or evolved 
as industry itself has developed. But to take full 
advantage of these new growths, it is of course 
necessary to widen our definition of industrial 
worker to include not only the men and women in 
the factory, but also those in the office, for example, 
the clerks; salesmen, draughtsmen, and other 
categories. For these must be included if the 
aggregate amount of skill is in question, and thus 
at this point we are entitled to emphasise very 
strongly the fact that these categories have grown 
enormously of late years, and are constantly 
growing in proportion as the need for highly trained 
men in these different spheres becomes more keenly 
realised. They are characteristic of the modern 
age : salesmanship and publicity in the olden days 
were unknown or existed in a very crude form ; 
accountancy, especially costing, the keeping of 
factory records, and all the multifarious operations 
involved in the management of a modem factory 
were formerly almost non-existent, but require 
to-day large numbers of highly Bkilled men. 
Consider also the numbers now employed in the 
drawing offioe, the research department, on in¬ 
telligence and other work, and it will be realised 
that in the vast complexity and super-organisation 
of modem industry there are an almost infinite 
number of openings for highly trained men. The 
demand for such men, indeed, is often said to 
exceed the supply. 

However, it is not proposed to make too much 
of these new developments, or to rely on them 
entirely to refute the common assumption of 
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decaying skill. They at least entitle one to say 
that skill is not necessarily reduced in the aggregate, 
but rather changed in direction. From the point 
of view of the skilled or cunning workman, in oases 
where he has not migrated into one of the many 
new openings noted above, there is no doubt that 
in the design and manufacture of the wonderful 
and intricate mociunery by which alone mass 
production is possible, the skilled workman is 
finding an ever-widening field ; and who can say 
that the present form of mass production, with 
possibly a maximum utilisation of unskilled labour, 
is the final form or development of modem industry ? 
All things industrial are in fiux and transition. 
No doubt it is difficult enough sometimes to discern 
very clearly whither we are travelling. At present, 
industry has brought about a vast number of 
opportunities for unskilled work requiring little or 
no training, and much of this work has been taken 
over by women who otherwise would not go to 
work at all, although a few more might go into 
domestic service than is now the case. The position 
of the male workers who alone, apart at least from 
the textile trades, can come into comparison 
between the present and the past in the matter 
of skill is to this extent almost unchanged. 

Remarkable confirmation of this conclusion, so 
far as it concerns an industry where mass production 
is predominant, has recently been given by Mr. 
C. G. Renold, of Messrs. Hans Renold, Ltd., 
Manchester, in a recent paper in the Economic 
Journal , providing that quantitative basis so much 
needed in these discussions. The works’ records 
include an analysis of employees classified according 
to skill at three different periods—1913,1927, 1928. 
Skill is used in an industrial sense and includes the 
black-coated groups. It implies dexterity, know¬ 
ledge, judgment, and takes something like two or 
three years to acquire under actual experience of 
the job. Tables are given showing, inter alia , 
(1) increase in craftsmen category ; (2) reduction 
in semi-skilled machine operators and unskilled 
labourers owing to use of more elaborate machinery 
giving greater output with less manning, the 
increased use of skilled men on such machines, 
and more women for unskilled work; (3) less 
1 upper staff * and * male clerical *; (4) large in¬ 
crease in number of women employed. Other 
tables give interesting data as to output per 
worker in relaticn to prices and wages, showing 
large increase in efficiency with consequently 
reduced costs and higher wages. 

On the whole, the outlook for the skilled worker, 
using this term in the wide sense which is legitimate 
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for industry to-day, is not nearly so hopeless as 
might at first sight and on superficial grounds be 
thought* But it is vitally important not to rest 
too securely on this conclusion* It is sound enough, 
perhaps, so far as it goes, but the complexities and 
reverberations of industry go deeper and further. 
To the social philosopher it has long been patent 
that skilled labour is not now quite so satisfying 
or so intellectually stimulating as in the past, not 
because it has become less in degree or extent, 
but because the worker himself has changed and 
demands more from life. Therefore in weighing 
the satisfaction or mental stimulus to be derived 
from work, it is necessary to remember that a more 
highly eduoated type of artisan, enjoying all the 
modem eduoative facilities of travel, wireless, etc., 
will be much more sensitive to moral and in¬ 
tellectual influences, prevailing currents of thought 
and mysteriously floating ideas, than he was in the 
olden days. The skill and dexterity required of 
him in his work will be much but not all. But 
still Bezaleel remains among us : the man who 
puts his whole heart into his work and asks for 
nothing more. 


The March of Mathematics. 
Proceedings of the International Mathematical Con¬ 
gress held in Toronto, Avgust 11-16,1924. Edited 
by Prof. J. C. Fields, with the collaboration of an 
Editorial Committee. Vol. 1 : Report of the Con¬ 
gress ; Lectures; Communications to Sections I 
and 17* Pp. 935. Vol. 2 ; Communications to 
Sections III, IV, V t and VL Pp. 1006. (Toronto: 
The University of Toronto Press, 1928.) n.p. 
WO stately volumes commemorate the meeting 
of the International Mathematical Congress 
at Toronto on Aug* 11-16, 1924. Although the re¬ 
ceding shadow of the War caused some notable 
absences, yet thirty-three nations, some of them 
newly bom, from all parts of the earth, sent some 
450 mathematicians, who made 249 communications 
varying over the whole field of mathematical en¬ 
deavour. Six sections were the basis of the classifi¬ 
cation, four oovering the ordinary range of pure and 
applied mathematics, and the fifth and sixth devoted 
to statistics, actuarial science, economics, history, 
philosophy, and didactics. For myself, I presided 
at one sitting of one of the sections, and felt strongly 
the truth of the description (by a distinguished 
scientific worker) of all such congresses, that they 
resembled, both in extent of subjects and diversity 
of tongues, the last stage of the Tower of Babel 
Right formal lectures, however, gave valuable 
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surveys of branches of knowledge by savants, be¬ 
coming rarer every day, capable of envisaging wide 
fields of mathematical endeavour. The names of 
the lecturers, Cartan, Dickson, Le Roux, Pierpont, 
Pincherle, Severi, Stormer, W. H. Young, are 
sufficient indications of the value of these addresses* 
It is, perhaps, invidious to select any one of them, 
but what could be more stimulating and more pro¬ 
vocative than the lecture of Dr. W. H. Young on 
“ Some Characteristic Features of Twentieth Cen¬ 
tury Pure Mathematical Research ” ? I willsnen- 
tion only two extracts. 

“ In proportion as knowledge of mathematical 
theories has increased, the interest in purely formal 
work has diminished even in England, which may 
perhaps be said to have been its last refuge. It 
has begun to be understood all over the world that 
a mathematician is only a calculator when he must 
be. He is by nature a creator, a poet, not an 
artisan, an architect, not a mere builder.” 

“ The question nowhere arises in Pure Mathe¬ 
matics whether there is anything in Nature corre¬ 
sponding even approximately to a mathematical 
concept.” 

Perusal of this lecture is strongly recommended 
both to those who agree and to those who disagree 
with it. It was perhaps owing to its difficulty that a 
similar survey of applied mathematics was not 
possible. To one standing outside the field of pure 
mathematics, it seems that Fourier’s oft-quoted 
“ F6tude approfondie des lois de la Nature est la 
source la plus f^conde des d6couvertes math^mati- 
ques ” requires some extension. For while it is true 
that many branches of pure mathematics have 
arisen in this way, it is also true to say that many 
branches seem to languish and almost die until re¬ 
vived by some new physical theory, for example, 
the impulse given to Riemannian geometry by the 
theory of relativity, and is it not likely that recent 
quantum speculations will stimulate the study of 
matrices, normal functions, characteristic numbers 
of differential equations, etc. ? 

Cartan’s lecture on “ La thdorie des groupes et les 
recherches r4centes de g4om4trie diff^rentielle ” 
may be cited as an example of this statement. In 
this lecture the application of the theory of groups 
to non-holonomous spaces must have derived much 
of its vitality from the relativistic spaces of Weyl 
and Eddington, a problem which in the last few 
months has again been attacked by Einstein. 

An instructive lecture by Severi on algebraic 
geometry gave a historical retrospect of this subject, 
especially from the characteristic Italian point of 
View, which can best be described in his own words. 
“ On tient toujours en vue le but principal qui est 
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d^clairoir la th^orie des fonctions par I’intuition 
g6om<$trique et de viser les propriety fonctionnelles 
au-dessus du symbolisme qui, quoique instrument 
n^cessaire de nos recherches, ne doit jamais con- 
etituer leur but final.” 

Prof. L. E. Dickson gave us an interesting account 
of a fundamental generalisation of the theory of 
algebraic numbers. In connexion with the integral 
quaternions of Hurwitz, it is perhaps not generally 
known that Sir W. Hamilton in 1866 found the 
greatest common measure of two quaternions. The 
fascinating story of Norwegian researches on the 
aurora borealis was the subject of a discourse by 
Carl Stormer. The interesting mathematical prob¬ 
lem of the trajectory of ah electric corpuscle in the 
field of a small magnet is fundamental in the theory, 
and many of the phenomena receive their explana¬ 
tion in these trajectories. Simple though this 
hypothesis seems, the actual calculations are ex¬ 
tremely laborious. Prof. Stormer told us that more 
than 5000 hours have been spent in numerical calcu¬ 
lations ! Prof. Pincherle gave a lecture on linear 
functional operations, showing the wide applica¬ 
tions of these operations, and Prof. Pierpont dis¬ 
played an elementary treatment of non-Euclidean 
geometry, starting from the expression for element 
of arc. 

Prof. LeRoux, of Rennes, gave an account of 
general theorems arising out of the solution of the 
equation c 2 ^ 2 v = & 2 v!&t 2 , and noted an interesting 
fact that if a ‘ source * moves with uniform velocity 
in a straight line, the value of the potential depends 
on the instantaneous position of the source and not 
on its retarded. Sir J. J. Thomson’s original solu¬ 
tion of the movement of an electric corpuscle gave 
a potential having the same property and the 
electric force radiating from the instantaneous 
position of the corpuscle. The equivalent solu¬ 
tion of Heaviside depended on the ‘ retarded * 
position. 

When one comes to the communications, a dic¬ 
tum of the late G. H. Bryan comes to mind, that it 
would be as impossible for an individual to under¬ 
stand everything mathematical published at the 
present day as it would be to understand every 
language spoken on the earth. There we have some 
1700 pages embracing six sections. The first and 
second sections—algebra, theory of numbers, anal¬ 
ysis, and geometry—oocupy nearly half the whole 
space of the communications. Many af them were 
concerned with investigations arising out of the 
definitions of hypercomplex whole numbers, whilst 
in geometry the influence of the relativity theory 
oould be seen in various directions. 
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Section 3 deals with the group mechanics, physios, 
astronomy, geophysios. Speaking generally, the 
tendency was in the direction of the application of 
extended analytical machinery to known results. 
The subject of quantum mechanics of the period 
was practically absent. The engineering section 
and Section 5 (Statistics) seemed very much alive; 
their proceedings contain important contributions to 
modem problems, such as aerodynamics and ballis¬ 
tics. Apart from specialist researches, some general 
papers deserve mention, such as those on the in¬ 
fluence of mathematics on the development of 
naval architecture (W. J. Berry), mathematics 
in industrial research (Messrs. A. P. M. Fleming 
and R. W. Bailey), the teaching of mathematics 
for engineering students (Sir James Henderson), 
the teaching of the elements of the theory of 
elasticity to engineering students (Prof. E. G. 
Coker). 

In Section 6 mention must be made of two papers 
by F. Cajori : “ Past Struggles between Symbolists 
and Rhetoricians in Mathematical Publications ”, 
and “ Uniformity of Mathematical Notations— 
Retrospect and Prospect ”, and one by G. A. Miller: 
“ History of Several Fundamental Mathematical 
Concepts *\ A paper on the use of mathematics 
in economic, social and public statistics, by Prof. 
A. L. Bowley, is another of those surveys which 
ought to be read by all who specialise in other 
branches. In these days, the track of the individual 
mathematician is becoming narrower. He wears 
metaphorical blinkers in order to concentrate his aim. 
The benefit of a congress consists partly in the fact 
that such mathematicians listen to general addresses 
(which otherwise they would probably never read) 
and may derive widened outlooks showing new lines 
of attack. Moreover, in his own particular section, 
discussion on a specialised paper may introduce 
ideas quite unknown hitherto. On one occasion 
the chance mention of the name Ritz in the discus¬ 
sion on a problem in elasticity led to interesting 
researches regarding this (sectionally) unknown 
name. 

A very interesting photographic engineering 
supplement to Section 4 will recall to many a very 
enjoyable and instructive trip to Niagara and the 
great Queenston-Chippawa power plants. Who can 
forget the merriment when the trolley-oar * sat 
down 5 for want of electricity and was just able to 
crawl past a 550,000 horse-power generating 
house ? 

The editing of this vast work of nearly 2000 pages 
was done by Prof. J. C, Fields with the assistance of 
an editorial committee. During the Congress, Prof, 
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Fields was untiring in hie efforts to make everything 
smooth for visitors. He seemed almost to possess 
the gift of being in more than one place at the same 
time, and yet found time to communicate an im¬ 
portant paper on “ A Foundation for the Theory of 
Ideals When the Congress was over, however, 
the real hard work commenced. Mathematicians 
are notoriously difficult to edit. For the most part, 
their work is badly organised and notations are 
rarely consistent. Prof. Fields (later on assisted by 
Prof. Chapelon) had indeed a mighty task in pro¬ 
ducing the well-arrayed volumes in question. More 
difficult still, the cost of printing turned out to be 
double the original estimate ; finances had to be 
found. All this was, however, successfully accom¬ 
plished, but, it is no secret, a heavy toll was taken 
of his health, research work, and his personal 
finances. The result is a monument to the Uni¬ 
versity of Toronto and the Royal Canadian Institute, 
on the invitation of which the Congress was held, 
and to the various contributors ami collaborators. 
Praise must also be given to the University of 
Toronto Press for the excellent manner in which a 
difficult task has been accomplished. 

A. W. Conway. 

Plant Pathology. 

(1) Principles of Plant Pathology. By Prof. C. E. 
Owens. Pp. xii +629. (New York : John Wiley 
and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1928.) 23«. 6 d. net. 

(2) Plant Diseases. By F. T. Brooks. Pp. vii 4- 386. 
(London: Oxford University Press, 1928.) 
21 s. net. 

(3) The Scientific Principles of Plant Protection. 
By Hubert Martin. Pp. xii+316. (London: 
Edward Arnold and Co., 1928.) 215. net. 

(4) Lectures on Plant Pathology and Physiology in 

Relation to Man : a Series of Lectures given at the 
Mayo Foundation and the Universities of Minne¬ 
sota , Iowa , Wisconsin, the Des Moines Academy 
of Medicine , Iowa , and Iowa State College, 1926- 
1927. Pp. 207. (Philadelphia and London: 
W. B. Saunders Co., 1928.) 12*. net. 

OINCE the War, plant pathologists have not only 
done much valuable research, but also have 
found time to write numerous books on their sub¬ 
ject, and library shelves which ten years ago had 
ample accommodation for future accessions are 
now cramped. The four volumes under review are, 
however, books for which space must be found. 

(1), The work by Prof. Owens is a general text¬ 
book designed to meet the needs of undergraduate 
No. 3120, Vol. 124] 


students in American agricultural oolleges, but it 
could also be read with profit and interest by 
students of botany in academic institutions. It 
is divided into two parts, of which the first, about 
a quarter of the book, is devoted to a general account 
of the development of the science, the nature of 
disease in plants, and the principles underlying 
causation and control of disease. Part 2 is a con¬ 
sideration of specific diseases, classified etiologieally, 
which have been selected for detailed study. The 
author takes a commendabiy wide view pf the 
science of phytopathology, including diseased 
states brought about by unfavourable conditions 
of the plant’s environment, and also those due to 
invasion by slime molds, bacteria, fungi, algae, 
parasitic seed plants, nematodes, and viruses. 
Following the discussion of each disease are direc¬ 
tions for its practical study and a series of pertinent 
‘ review questions \ 

The references are the weakest feature of the 
book, for, with few exceptions, American work only 
is cited. The book is finely illustrated, containing 
more than 200 good photographs and line drawings, 
many of which are original. Throughout, the 
author emphasises the underlying principles of the 
science, and one cannot help envying somewhat 
the students who have Prof. Owens for their teacher. 
There is certainly just as much true educational 
value to be derived from such a training in plant 
pathology as from the study of much that passes 
for ‘ pure science 9 in our teaching institutions. In 
spite of the American perspective of Prof. Owens's 
volume, it is a sound text-book and a useful addition 
to the literature of the subject. 

(2) Prof. Owens writes from the point of view of 
a professor of plant pathology in a State agri¬ 
cultural oollege. Phytopathology is recognised as 
an independent science, having its foundations in 
botany, zoology, chemistry, physics, agriculture, 
and economics. The author is therefore concerned 
not merely with specific diseases, but also with the 
principles underlying causation and control of 
disease in plants and with the relation of plant 
disease to human welfare. Mr. Brooks's volume, 
on the other hand, is written from the point of 
view of a sometime president of the Myoological 
Society and a lecturer in botany in a university 
department, where phytopathology is not recog¬ 
nised as an independent science but as applied 
mycology, or merely one phase of botanical applica¬ 
tion. 

In consequence, Mr. Brooks-devotes very brief 
^consideration to the principles and more general 
aspects of plant pathology, to diseases caused by 

G 1 
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non-parasitic agencies, to preventive and control 
measures, and to the economic relations of the 
subject. His book is, in effect, a descriptive cata¬ 
logue of the fungus diseases of plants with brief 
chapters on diseases caused by viruses, bacteria, 
actinomycetes, myxomyoetes, and green algae. To 
each of the chapters is appended a well-selected 
list of references. 

The cataloguing is extremely well done, and, for 
its size, the book contains an astonishing amount 
of information. All the illustrations are original 
and some of thorn are good, but taken as a whole 
they are not of the quality of those in Prof. Owens’s 
volume. The book is a handy compendium of the 
mycological aspects of diseases of British plants, 
and will be useful to all students and practitioners 
of the more comprehensive science of phyto¬ 
pathology. 

(3) Mr. Martin’s book is a detailed consideration 
of a field jointly occupied by phytopathologists 
and economic entomologists, and it is all to the 
good that a chemist should step in and sximmariee 
from his own point of view the data of Pftanzen- 
schutz. Like Mr. Brooks, however, his purview 
includes only diseases caused by parasites, and the 
large and difficult, because diffuse and obscure, 
field of non-parasitic diseases, a field which in the 
last edition of Sorauer’s “ Pflanzenkrankheiten ” 
has nearly 1000 pages devoted to it, is entirely 
omitted. The literature of the chemical aspects— 
less so of the pathological ones—has been keenly 
scrutinised ; there are references to 116 different 
scientific journals, and the author index comprises 
seven double-column pages of names. 

The book, in fact, is not merely a consideration of 
the scientific principles of plant protection, but is 
also an adequate synthesis of a considerable mass 
of experimental data, much of which is, otherwise, 
not easily accessible. The only criticism one would 
make is that the data are not always carefully 
selected. In his foreword, Sir Daniel Hall justly 
says : “ There is a general theory of plant medicine 
and plant hygiene, and Mr. Martin’s book is the 
first introduction to it that has appeared in 
English.” The volume is essentially the contribu¬ 
tion of a chemist to a field of research in which 
chemists must in the future- enter more actively 
and personally than they have done in the past. 

(4) To the more general reader the Mayo Founda¬ 
tion Lectures for 1926-27 on “ Plant Pathology 
and Physiology in Relation to Man ” will be the 
most interesting of these volumes. The contents, 
however, give the impression that four plant 
pathologists, one ecologist, and one physiologist 
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were chosen, quite arbitrarily, and asked to give 
one lecture each on some subject coming within 
their own field of research—the particular topic not 
really mattering so long as it could be made to 
impinge on human welfare. The book in conse¬ 
quence has no coherent thread running through 
it; it is entirely sporadic, and makes no attempt to 
cover the field expressed in its title. The lectures 
vary from the nine pages of Prof. Cowles to the 
fifty of Prof. Coons or the fifty-eight of Prof. 
Stakman, and, whereas the former is a general talk, 
the two latter are technical essays. Both the 
latt-er equally need illustrations, as, indeed, do most 
of the essays in the book, yet one has sixteen 
excellent figures and the other none. A little 
judicious editing would greatly have improved this 
volume. 

The first lecture by Dr. Kunkel on “ Filterable 
Viruses ” gives* in simple language a good general 
notion of these obscure agents of plant disease. 
One is, however, surprised to hear the author be¬ 
wailing his lack of diamond lenses, for there is a 
general impression that workers at the Boyce 
Thompson Institute possess such things as mere 
routine equipment. In his brief essay on “ Ecology 
and Human Affairs ”, Prof. Cowles says some 
cogent things, and one could wish that more 
academic botanists would realise with him that 
“ agriculture furnishes much of the best material 
for students of botany The lecture by Prof. 
Coons on “ Some Aspects of the Ftcsarium Problem ” 
would be more congruous in a scientific journal. 
On the other hand, Fumria are among the most 
destructive parasites of crops, and it is perhaps 
just as well that the general reader should have 
opportunity of gaining insight into the methods 
of study of parasites which exact a toll of his income. 
Prof. Stakman’s disoussion of “ Racial Specialisa¬ 
tion in Plant Disease Fungi ” is noteworthy. The 
importance of hybridisation in the origination of 
new forms is at last being recognised, and there now 
remains to be recognised only the fact that single 
spore strains are not, necessarily, genetically pure. 
Both the latter essays contain extensive biblio¬ 
graphies which add greatly to their value. 

Prof. Whetzei’s lecture on “ The Relation of 
Plant Pathology to Human Affairs ” is a fascinating 
account of the development of the science, The 
importance of plant diseases may be realised from 
the author’s statement that in the United States 
“ approximately one bean in every dozen, one apple 
in every seven, one peach in every eight, one bushel 
of Irish potatoes in every twelve, and one bushel 
of wheat in every ten, are destroyed annually by 
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diseases in these crops This very conservative 
estimate is probably true on average of the crops in 
the British Empire, and these losses are largely pre¬ 
ventable. Such recurrent destruction of produce is 
scarcely conceivable in any industry other than 
agriculture, and if it did occur in, for example, 
engineering or shipbuilding, there would be no time 
wasted in discussing whether or not money could 
be afforded for research on cause and prevention ; 
it would be provided forthwith. 

Apropos of recent discussions in Great Britain 
on the training of biologists, one would like to quote 
Prof. Whetzers forecast; 

“ We are only entering on the era of the pro¬ 
fessional plant pathologist. As yet most plant 
pathologists are employees of the State or federal 
government. Here and there, however, one is 
entering into the employ of commercial concerns 
interested in the control of diseases of plants ; 
Farmers’ organisations, nursery growers, smelting 
companies, manufacturers, and purveyors of fungi¬ 
cides and insecticides, and the like. The day will 
come when the sign of the plant pathologist will 
stand forth in the street alongside that of the 
physician and surgeon. This country can and prob¬ 
ably will profitably support eventually more plant 
pathologists than physicians of medicine and 
surgery.” 

The last essay in this little volume is by Prof. 
Osterhout, on whom a portion of the mantle of that 
very great prophet, Jacques Loeb, seems to have 
fallen. The author deals with his illuminating 
researches on semi-permeable membranes, and 
manages to put obscure and difficult things into 
simple understandable language. 

Altogether the book is one to fascinate any 
young student of botany or plant pathology, and 
opens to his view glimpses of the wider reaches of 
his subject. W. B. B. 


Philosophy in Biology. 

The Sciences and* Philosophy . (Gifford Lectures, 
University of Glasgow, 1927 and 1928.) By Dr. 
J. S. Haldane. Pp, ix + 344. (London : Hodder 
and Stoughton, Ltd., n.d.) 15s. net. 

ROF, HALDANE’S Gifford Lectures offer 
several points of special interest. In the 
first place, every reader will be struck with the 
reference which he makes in the preface to his older 
brother, Lord Haldane, and the debt of gratitude 
which he there acknowledges. In the second place, 
he gives a sufficient and illuminating account of his 
own researches in respiration and acclimatisation, 
fitting them in to his philosophic scheme. Thirdly, 
he has a lull and most interesting account of what he 
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understands by ‘vitalism’, with reasons why he 
does not call himself a ‘ vitalist \ Lastly, his 
lectures are the most perfect example in the 
Gifford series of a complete and coherent philosophy 
built round a definite scientific doctrine. What we 
have to say about the book may be conveniently 
grouped round these four points. 

In 1883, J. S. Haldane was a medical student at 
Edinburgh, and a volume of “Essays in Philo¬ 
sophical Criticism ”, edited by his brother and 
Andrew Seth, afterwards Prof. A. S. Pringle - 
Pattison, appeared with contributions from both 
brothers. The book aimed at distinguishing the 
fundamental conceptions belonging to different 
branches of knowledge and was strongly Kantian 
or poet-Kantian in tone. The younger brother, 
though a medical student, admits that his chief 
intellectual interest at that time was in philosophy. 
He had already conceived, under this philosophic 
influence, the bent against a mechanistic explana¬ 
tion of the phenomena of life which has remained 
with him throughout. These lectures are the 
mature outcome of this early training. The philo¬ 
sophical questions from which he started have 
been before his mind all through his scientific 
career, and he now attempts to present them as 
a connected whole, fortified by his scientific con¬ 
clusions. 

Prof. Haldane’s own scientific experiments, 
which have filled the forty years and more since 
those Edinburgh days, are contained partly in 
ordinary scientific papers, partly in the two books 
“ Mechanism, Life and Personality ” of 1913 and 
“ Respiration ” of 1922. The results of these re¬ 
searches are skilfully and relevantly introduced 
into the chapters on the “ Fate of Mechanistic 
Biology ” and that on “ Vitalistio Biology ”. 
Prof. Haldane takes his stand on the conclusion 
formulated by Claude Bernard that “ all the vital 
mechanisms, varied as they are, have only one 
object, that of preserving constant the conditions 
of life in the internal environment ”. All the oases 
which he adds himself to those of Bernard are only 
further illustrations and corroboration of this 
general conclusion. Stating the matter broadly, 
we are forced to conclude that all the separate 
arrangements or pieces of so-called ‘mechanism’, 
by which the organism is kept in contact with its 
environment, whether internal or external, are 
regulated or adjusted to the right performance of 
their function, not by their own mechanism but by 
some general force, or principle, or agency, so that 
every part not only subserves the interests of the 
whole, but also is actually operated by the whole. 
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It will be said, of course, that this is only what is 
done in an ordinary man-made engine by a regu¬ 
lator introduced for that very purpose and that it 
only remains for us in each case to find the appro¬ 
priate regulator in the living machine. Haldane’s 
answer, and that, we presume, of all vitalists, would 
be that though we are constantly finding fresh 
pieces of ‘ mechanism yet, pursuing this tack, we 
get no nearer, but rather further from, the connect¬ 
ing link ; that life itself is the regulator. 

The other great and obvious characteristic of the 
living being, that of reproducing itself, is clearly 
another aspect of the same activity. Granting, 
with this school of thinkers, that the maintenance 
and co-ordination of its specific character is the 
quality of life, then the prolongation of life beyond 
the activity of the individual follows as a part of the 
more general function. The special mechanisms 
by which this is accomplished are subordinate to 
the main object, just as the various mechanisms of 
respiration, excretion, etc., are subordinate to the 
general and constant maintenance of the individual 
being. 

The third point, which we mentioned above, is 
probably that which will attract most criticism to 
the book from fellow-biologists. Why, it will be 
said, distinguish yourself from other vitalists when 
you agree with them in the substantial point, and 
only differ, partly from the older and crude view 
wliich no one now accepts, partly, as in the case of 
Driesch, from certain particular applications of the 
doctrine which may be mistaken without invalidat¬ 
ing the main argument ? On the whole, we think 
this criticism of the book and of the author’s general 
position is sound, and that he should be ranked at 
least among the ‘ neo-vitalists ’. But it is only fair 
to him, and interesting and enlightening in itself, 
to put his own ground for distinguishing his posi¬ 
tion from the vitalists as clearly and strongly as 
possible. It goes, in fact, to the root of his general 
philosophical position. He is not a vitalist in his 
own view, because he does not hold that we see in 
living phenomena some new force added to the 
physical and chemical process from without, but 
that we have in life all the physical and chemical 
processes taken up and looked at from another and 
higher point of view. The Newtonian or physical 
synthesis is thus abstract or provisional. We do 
not discard it when we advance to biology, but 
view the facts in another more comprehensive and 
higher aspect, nearer, in fact, to that highest con¬ 
ception of reality of which we are capable, when we 
take the last great step and reach the plane of 
consciousness. Prof. Haldane notes also that in 
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the latest modifications of the Newtonian synthesis 
we seem to be approximating to the life-conception, 
even in the parts of our experience which we are 
accustomed to treat as belonging to the inanimate. 
On this he, while alluding to Prof. Addington’s 
recent volume of Gifford Lectures, wisely prefers to 
say as little as possible. 

The last step completes the philosophical 
hierarchy of the scheme and brings the book into 
the sphere of metaphysics and religion from which, 
as the author tells us, he started as a young man in 
Edinburgh. The ideal of philosophic unity and 
completeness is the most striking feature of the 
whole work. As ho began with it fifty years ago, 
so he comes back to it with the satisfaction and 
sense of rest gained from an ideal confirmed by 
experience. Detailed criticism of this part of the 
volume is more suited to other pages, but a brief 
indication of its purport is called for here. Just as 
in life we find another principle or point of view 
subsuming the purely mechanical, so in conscious¬ 
ness a still wider one completes the vital. Prof. 
Haldane represents this to himself as the integra¬ 
tion of time-relations by the conscious mind as 
biology integrates those of space. Again we think 
that the biologists may find some cause for quarrel 
here, and again that the author may have a per¬ 
fectly valid answer from his own premises. In 
biology we are concerned with how the organism 
now works ; hi psychology the whole process de¬ 
pends on memory, which involves the past, and 
interest, which looks to the future ; and if the 
critic says, “ But this must be true of all living 
things, and not only of our own minds”, the 
author’s answer is, “ By all means. My philo¬ 
sophy contemplates life and consciousness as dif¬ 
ferent in degree, but co-extensive with existence.” 
Starting from this premise, or, if you will, this 
general conclusion, he breaks a lance with Smuts on 
holism, as he broke one with Driesch on vitalism. 

The similarity of the general outlook with that 
of General Smuts’s recent book will of course strike 
every reader, and Prof. Haldane admits the kin¬ 
ship. But he expresses strong dissent from 
Smuts on the point of the sudden and mysterious 
incursion of consciousness into the universe. If it 
is ever there, it has been there for ever. This 
stamps his philosophy and brings him at the close 
to his religion. The fact that so many notices, 
which have already appeared, find enough to say in 
criticising its contacts with religion, is evidence of 
the immense scope and profound interest of the 
book. It is morally inspiring, intellectually stimu¬ 
lating, substantially true. S. Mk&vm. 
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The Parasitic Worms. 

A Manual of Helm inthology: Medical and 
Veterinary. By Dr, H. A. Baylis. Pp. xi + 303, 
(London : Bailltere, Tindall and Cox, 1929.) 
30a. net. 

I T is rare indeed to find a text-book of general or 
economic zoology which treats of the parasitic 
worms without introducing some errors, often gross 
errors, although in dealing with the other phyla it 
may be strictly accurate. This, in the past, has 
been, in part at least, due to the fact that no 
good modern text-book on helminthology has been 
available. With the appearance of Dr. Baylis’s 
work on the subject, that excuse is removed. In 
a matter of 300 pages, the author, briefly and con¬ 
cisely, provides such short descriptions of th^ 
genera and species of helminths of man, the 
domestic mammals and birds, as will, with the aid 
of the illustrations, enable the reader to obtain at 
least an approximate determination of most of the 
parasites w hich he is likely to meet. 

The book falls into two parts, the first deal¬ 
ing with the flat-w r orms, and the second with 
the round-worms. Each part commences with a 
general account of the anatomy, then proceeds to 
consider, family by family, the parasites of medical 
and veterinary importance, their occurrence and 
morphology, and the more important facts of their 
life-histories so far as they are known. The clinical 
and pathological aspects of the subject are not 
considered and the volume is essentially a zoo¬ 
logical one. The classification used is a natural 
one, so far as our present knowledge makes this 
possible ; and in order to correlate the parasites of 
each host, a classified index to the parasites of the 
more important animals or animal groups is 
appended. The nomenclature used is up-to-date ; 
but to avoid confusion with other names which 
have enjoyed long, though incorrect, use, the more 
common and well-known synonyms are usually 
given as well, the correct names being printed in 
heavy, conspicuous type. 

There is no need to emphasise the importance of 
this subject in both medical and veterinary medi¬ 
cine, and helminthology is now an essential part of 
the curriculum of every student of these subjects, 
either as part of his initial training in zoology or 
as a separate course later on, or as both. There 
is accordingly a real necessity for an accurate, 
authoritative text-book such as this. It has its 
limitations ; limitations set by the extent of present- 
day knowledge of the parasitic worms, by the 
omission of parasites of wild or partially domestic- 
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ated animals (such as elephants and rabbits), and 
by the absence of pathological and clinical helmin¬ 
thology. To have included these, however, w r ould 
have required a work of encyclopaedic proportions, 
and correspondingly prohibitive price. w Within 
these limitations, Dr. Baylis has done his work 
well and has produced a text-book of immense 
value, especially to those interested in zoological 
helminthology. The manual is well and clearly 
written, adequately illustrated, and strongly pro¬ 
duced, and should meet with a ready response 
among zoologists, medical men, and veterinary 
surgeons. 


Our Bookshelf. 

I bn Battuta , Travels in Asia and Africa, 1325-1354. 

Translated and selected by H. A. R. Gibb. (The 

Broadway Travellers.) Pp. vii+398 + 8 plates. 

(London : George Routledge and Sons, Ltd., 

1929.) 15.9. net. 

“ The Broadway Travellers ” offers to the public 
in popular form a store of entertaining reading as 
well as a series of valuable records, many of which 
are not otherwise readily available. By including 
in this series the travels of I bn Battuta, which are 
now 7 for the first time made accessible to the 
English reader, the editors have earned the grati¬ 
tude of all students of travel literature who are 
not professed orientalists. I bn Battiita stands in 
the first rank of medieval travellers. As a Moslem 
he gives a picture of the eastern world which not 
only differs in perspective but is at the same time 
truer and more intimate than that of the European 
travellers of about his own time. Granted the 
difference in orientation, the general attitude of 
mind of this traveller is more readily comprehen¬ 
sible to the modern reader than that of the medieval 
Christian. 

Ibn Battiita, w ho was born at Tangier in 1304, set 
out on bis travels at the age of twenty-one. His 
aim w as to accomplish the pilgrimage to Mecca, 
but he was diverted by circumstances and traversed 
the whole of Syria before reaching the Holy City. 
A visit to Iraq was followed by three years* theo¬ 
logical study in Mecca, during w'hich time he formed 
the project of visiting India, but before doing so 
he visited the trading stations of East Africa. Then 
India was reached by w ay of Asia Minor and Central 
Asia. After a stay of some seven years at Delhi 
he was sent as an envoy to China. When he 
returned to his native land after 1348 he had 
covered a distance estimated at 75,000 miles. He 
died in 1368 or 1369. The more recital of the 
countries visited and the distances covered, how¬ 
ever, gives a very meagre idea of the value of his 
record. His intellectual qualifications and standing 
as a q&di and his consequent interest in theology, 
combined with his intensely human personality, give 
his record an interest which is surpassed by no 
book of travel of his own and not many of a later 
day. 
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Foripflanzung und Befruchtung als Gruncttage der 
Vererbung. Von Max Hartmann. (Handbuch 
der Vererbungswissenschaft, herausgegoben von 
E, Baur und M. Hartmann, Band 1.) Pp. ii+ 
103. (Berlin : Gebriider Borntraeger, 1929.) 
9*60 gold marks. 

Verteilung, Bestimmung und Vererbung des Oe- 
schlechts bei den Protisten und Tkallopkyten. Von 
Max Hartmann. (Handbuch der Vererbungs- 
wissenschaft, herausgegeben von E, Baur und 
M. Hartmann, Band 2.) Pp. ii + 115. (Berlin : 
Gebriider Borntraeger, J929.) 24 gold marks. 

Band 1 gives in compact form, and well illustrated, 
an account of the main phenomena of reproduction 
and fertilisation bearing on heredity, in the Pro¬ 
tista and other groups of lower plant and animal 
organisms. Various termB not at present in general 
use, such as cytogony for cell reproduction, agamo- 
gony (gonidia formation), gamogony (gamete 
formation), gametanogamy and psedogamy are 
introduced. ^The chapter on the antithetic alter¬ 
nation of generations gives a useful series of 
diagrams in which the nuclear phases of Cutleria , 
Scinaidy Phycomycee, mosses, and other plants are 
compared. 

In Band 2 the determination, inheritance, and 
distribution of sex in Protista and Thallophytes are 
described. Four types of sex determination and 
distribution are recognised, namely, phenotypic and 
genotypic determination in the haplophase and the 
diplophase respectively. This volume contains a 
very serviceable summary of the modem work on 
sexuality in Algae and Fungi, much of which has not 
been brought together elsewhere. Scattered ob¬ 
servations bearing on the subject in Characium t 
Gonium , Gregarina f Actinophrys , Alaria, Diatoms, 
and many other organisms are included. Numerous 
tables and diagrams in which the sexes are dis¬ 
tinguished by colour make easy a comparison of 
conditions in different organisms. 

Inorganic Quantitative Analysis . By Prof. Harold 
A. Fales. Pp. xii +493. (London : G. Bell and 
Sons, Ltd., 1928.) 12s. 6d. net. 

A tbxt-book of inorganic analysis produced at this 
period which aspires to more than local interest 
must treat the subject from some new aspect. 
This object is achieved here by development from 
the physico-chemical side, somewhat on the lines 
of Bassett's “ Theory of Quantitative Analysis 
The scope of the present volume is, however, much 
wider in order that the whole field of analytical 
manipulation may be fully covered ; for example, 
chapters are devoted to precision and to the theory 
and practice of weighing. 

The exercises described are largely determina¬ 
tions such os are encountered practically ; there are 
copious explanatory notes and extensive references 
to original sources. Electrolytic methods are 
described, but not potentiometrio ; ‘ gas analysis 9 
is confined to the absorption of carbon dioxide for 
gravimetric purposes. The author strongly advo¬ 
cates the use of ‘ molar * solutions, abandoning the 
less specific term ‘ normal * in this connexion, but 
while admitting that the term * millilitre ’ is desir- 
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able, continues the use of ‘ c.c. \ No text-book seems 
anxious to initiate this change. 

We have read this book with considerable 
interest; it contains a large amount of useful 
information and is commended not only to the 
student but also to the chemist. B. A. Ellis. 

The Theory of Determinants , Matrices and Invariants, 

By Prof. H. W. Turnbull. Pp. xvi + 338. (Lon¬ 
don and Glasgow": Blackie and Son, Ltd., 1928.) 

25s, net. 

This excellent book gives a survey of a field which 
has come into great prominence during the present 
century for two quite different reasons. First, the 
theory of relativity has compelled physicists to ex¬ 
tend their notions of space with the consequent 
necessity for formulating physical invariants apper¬ 
taining to quaternary and higher forms. Secondly, 
the new mechanics has found a need for numbers 
obeying a non-commutative law of multiplication. 
Here the matrix representation was ready to hand. 
Prof. Turnbull has not made the mistake of attempt¬ 
ing to develop the theory with an eye to its applica¬ 
tions. Rather he has given a consistent and ade¬ 
quate account from the point of view of pure 
mathematics. Seven chapters on determinants and 
matrices are followed by a development of invariant 
theory mainly of quaternary and higher forms. 
Naturally in a subject of such vast extent a choice 
has to be made, but it will be found that the choice 
is extremely judicious. 

The book is written in a delightfully lucid style 
and is admirably suited to the needs of those W'ho 
wish to familiarise themselves with the mathe¬ 
matical concepts underlying the physical applica¬ 
tions. To the student whose interests are purely 
mathematical, no better introduction could be 
desired. L. M. M.-T. 


Jahresbericht ilber die mssenschaftliche Biologic t 
zugleich Bibliographisches Jahresregister der Be - 
richte iiber die wissenschaMiche Biologie . Heraus¬ 
gegeben von Prof. Dr. Tibor P^terfi. Band 1 : 
Bericht iiber das Jahr 1926 . Pp. xii + 027. 

(Berlin : Julius Springer, 1928.) 09 gold marks. 

Thk editor states that the great majority of the 
titles in this “ Jahresbericht ” are taken from 1328 
periodicals placed at his disposal by the publisher. 
The titles, each with proper bibliographical data, 
are arranged in sixteen sections, among which are 
methods, physical and chemical basis of vital 
processes, cytology and histology, morphology, 
metabolism, hormones, physiology of reproduction 
and development, heredity, ©oology and system¬ 
atica. The great majority of the titles relate to 
papers on animals. The index of authors and the 
alphabetical list of the sections of the work facilitate 
the rapid finding of the references to any author or 
subject. Some of the 7000 titles are repeated under 
different sections, bo that the total number of titles 
printed is 11,500. A statistical analysis of the 
subjects dealt with is appended, which brings out 
the preponderance of works on comparative 
physiology (including the chemical and physical 
basis). 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

The Spectrum of Sunlit Aurora Rays as compared 
with the Spectrum of Lower Aurora in the 
Earth's Shadow* 

On several occasions, especially during the great 
aurora of Mar. 22-23, 1920, I have looked at sunlit 
auroral rays through a pocket spectroscope and 
always found the green auroral line very faint as 
compared with other strong lines in the blue and 
violet (R4sultatn des mean res photogramm^tri ques 


Two quite successful spectrograms were obtained 
with the spectrograph of high light power : 

(1) The first, exposed for about five hours, of all 
aurorae in the form of arcs, bands, cays, and curtains, 
during the first part of the night; the corresponding 
situations of the aurorae are seen in Fig. 1, to the 
right; they were relatively low and were situated in 
the dark part of the atmosphere (except one feeble 
ray without- influence on the main result). The 
comparison spectrum was token by Moxnes. 

(2) The second one, exposed for about one hour, 
exclusively of all the high sunlit aurora rays just 
before dawn. The situation of those rays is seen to 
the left on the same diagram. Fig. 1, and wps also 
given in my communication in Nature of ,fune 8. 
The spectrum with corresponding comparison spectrum 
was taken by Wesde and Tveter ; the exposure of 
the comparison spectrum was too long and there- 



Fro. 1.—Situation o t the aurora of Mar. 1&-10. 1020, compared with the position of the earth's shadow. The figure represents a vertical section 
of the earth, and the tangent to the earth's surface u the boundary between the sunlit and dark atmosphere. The sunlit auroral rays are 
seen to the left, and eaah point c&loulated on them is marked by a black dot. The common aurora In the dark atmosphere Is seen to the 
right, each point calculated being represented by a small circle. 


des aurores boreal os, etc., p. 48, Oeof. Publik ,, vol. 4, 
No. 7), Wishing to obtain a more positive proof of 
this fact, I decided last winter to try to get spectro¬ 
grams of these rays. I had already at my disposal 
some small kinema lenses of high light power and 
two glass prisms, one of which I had used with success 
to' obtain prism objective photographs of aurora 
during my expedition to Bossekop in 1913. I was 
fortunate enough to get the most valuable assistance 
from Mr. Moxnes, engineer, attached to the physical 
institute of the University of Oslo, Two Bmall 
spectrographs were built, one with greater dispersion 
but rather small light power, ana the other with 
smaller dispersion but with very high light power. 
The spectrographs were ready for use during the 
very interesting aurora of Mar, 15-16 last, mentioned 
in my recent communication to Nature (June 8, 
p. 866). While Tveter, Wes6e, and I were occupied 
m taking photograms for determining the height and 
situation of the aurora, Moxnes used the spectro¬ 
graphs, pointing them towards all aurora seen, 
especially towards all which were photographed. 
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fore we have substituted a darker copy (Fig. 2, 
No. 2). 

On the night of April 16-17 last! received informa¬ 
tion from the State Telegraphic Department that 
earth currents were disturbing the telegraphic service. 
In consequence I warned all my aurora stations, and 
a long series of about seventy successful photograms 
from two, three, and four stations were Secured. That 
night only high sunlit aurora rays occurred. Moxnes 
also took a spectrogram with the same spectrograph 
of high light power. 

At my request Moxnes has here added the result 
of his measurements and calculations of the spectra. 
For details I must refer to a subsequent and more 
complete publication : 

“The spectra were photographed on Sonia EW. 
plates from Herzog, Bremen, with a spectrograph of 
small dispersion but high light power. The light 
from a Hilger helium discharge lamp served as 
comparison spectrum. 

“ in the first experiment on Mar. 15-16 the slit was 
0-15 mm. wide and gave rather broad lines. On April 
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16-17 the slit was 0-04 mm., and a spectrum with 
sharp lines was obtained. The spectra show the 
prominent lines of the aurora with wave-lengths 
6677, 4278, 3914 A., and a diffuse band at 4700- 
4600 A. 

“ In Bpectrum No. 2, of the sunlit aurora rays of 
Mar. 16, the line 6677 is very much fainter than in 
spectrum No. 1 of the lower non-sunlit aurora of the 
same night, as compared with the other lines. This 
difference in relative intensity is very apparent when 



Fra. 2. —Spectrograms with corresponding photometric registrations 
made by * registering Moll photometer. No. 1 is of the common low 
aurora to the right, in Fig. 1 ; No. 2 of the sunlit aurora rays to 
the left In the same figure. 

the spectra are measured with a registering Moll 
photometer. 

“ The same character is shown by the spectrum of 
the sunlit aurora rays during the night of April 16-17.” 

It is thus seen from these observations that the 
green aurora] line 6677, which is very strong for the 
common aurora in the earth’s shadow, is very much 
fainter for the high sunlit aurora rays as oompared 
with the lines of ionised nitrogen 4728 and 3914, 
This is in accordance with the blue and violet colour 
of these rays. No lines of helium or hydrogen seem 
to occur in the spectrum of those high rays. 

Those results are, however, to be considered only 
as preliminaiy. The researches will be continued 
next autumn. 

CABL ST0KMBR. 

Oslo. 


Oyster Culture in Malaya. 

As nothing is known about oyster culture in 
British Malaya, this note rnay be of interest. It is 
based on work done by myself while 1 was in charge of 
the Ovster Experiment Station started by the Feder¬ 
ated Malay States Government at Kuala Kurau in 
Perak State. It is confined to general results, as the 
experiments only lasted for six months. 

The locality selected for the experiment by the 
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Fisheries Department was the mouth of the River 
Kurau, near Penang. Like most Malayan rivers, the 
Kurau courses along a soft, muddy bottom, which 
made it unsuitable for oyster culture under natural 
conditions. Two small rooky beds were, however, 
found in the deepest parts of the river (about seven 
fathoms at low tide), where oysters could be obtained, 
but only by employing a local diver. 

All the usual methods of spat collecting wore tried, 
but were practically unsuccessful. Crates of limed 
tiles were immersed and taken up and examined after 
a period of immersion of from throe to four weeks. 
The tiles and the woodwork of these crates were 
literally smothered with barnacles, which grow very 
rapidly in Malayan waters, but in spite of this an 
average of about two spat per tile was collected. 
Other collecting methods employed included the 
letting down of ropes of brushwood, and of oyster 
sholls enclosed in a wire-net bag, but these were no 
more successful than the crates, the former collecting 
scarcely any spat at all. 

The question of relaying the spat now arose. So 
far as the river was concerned this proved to be an 
insoluble problem. A small bed (about 20 ft. x 20 ft.) 
by the banks of the river was selected because of its 
comparative firmness. This area was cultched with 
a lorry-load of stones and a lorry-load of mussel- 
shells, and the young oysters laid upon it. The 
rapidity with which mud was deposited soon made it 
obvious that the preparation of artificial beds was a 
futile measure. Putting the spat into small baskets 
let down into the river (they had to be frequently 
taken up and cleaned on account of the barnacles) 
proved more successful, but the method was merely 
an experimental one, and had no practical value, as 
adult oysters are oxtremely cheap in Malaya. 

Another difficulty was the purification of the oysters. 
The river was heavily polluted with sewage, especially 
in the vicinity of the bed ; at low tide pollution was 
sometimes so marked that it altered the pH of the 
water from alkalinity to 6-0 and even less. Sterilisa¬ 
tion of the oysters in chlorinated water (the method 
approximated as closely to that in use at Conway 
as conditions permitted) proved unsuccessful. Un¬ 
fortunately, the lack of equipment made bacterio¬ 
logical examinations at the station impossible, but 
samples of the chlorinated oysters were packed in a 
sterilised tin containing sterilised sea-water, and sent 
frequently to the Government Bacteriologist at Kuala 
Lumpur (a twelve hours 1 journey), with control 
samples of unsterilised oysters, both in sea-water and 
in sterile sea-water. It was found that the colonies of 
B. coli and other bacteria produced on the culture 
plates were generally too numerous to count, both in 
the chlorinated samples and the controls. As most 
of the Malayan rivers are similar to Kuala Kurau, 
this difficulty would have to be overcome by the 
installation of a proper chlorinating plant. The 
bacteriological results were extremely interesting, 
and it is hoped that the Government Bacteriologist 
will publish a short note on them. 

Attempts at artificial oyster culture produced more 
promising results. For this purpose a solid wooden 
box was made, with an outflow through eighteen filter 
candles (the substance known as * filtros 1 is more 
suitable, but I could not obtain it at the time). The 
outflow was collected in a two-inch faJse bottom below 
the candles and let out through a stopcock. The 
water was further aerated by mechanical agitation. 
In this box a few oysters were placed, and, just before 
the station closed down, a good fall of spat was ob¬ 
tained on tiles and on oyster-shells placed in the box. 
Sixteen large cement tanks fed with water from the 
river were also used for experiments. In four of 
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them several hundred oysters were placed with col¬ 
lectors. Their outflow was very slow and was guarded 
with an elaborate structure of tiles, but in six months 
not a single spat was obtained. This may have been 
due to insufficient aeration and the absence of direct 
sunlight. These tanks were ideal, however, for relay¬ 
ing spat and young oysters, which thrived and grew 
rapidly in them. 

In conclusion, I believe that oyster culture in 
Malay a on a commercial scale under natural condi¬ 
tions is not possible, though the Fisheries Depart¬ 
ment may help the native nshertnen to supplement 
their incomes slightly by teaching them the general 
methods of oyster culture. Given sufficient capital 
and a good technical worker freed from restraint, the 
artificial culture of the Malayan oyster (kindly identi¬ 
fied by Dr. B. Proshad as Ostrea gryphoides Schlotheim) 
may, however, be regarded as a sound commercial 
proposition. For in this work, few of the difficulties 
met with by artificial culturists in Europe and America 
occur. The climate of Malaya is warm and equable ; 
the oystei’s breed throughout the year ; their growth 
rate is extremely rapid (some spat about one month 
old were already 1£ in. in length, while oysters three 
months old were more than 2 in. in length, and certain 
old specimens collected had exceeded a length of 1 
ft.); the barnacle trouble can be removed by gross 
filtration of the incoming water ; and special food can 
be easily supplied, as the alga? (which will be described 
shortly -by Dr. K. Biswas) on which the Malayan 
oyster feeds can be readily cultured. As the Malayan 
oyster has a good flavour and artificially prown 
individuals would be superior to those found in the 
rivers (there is an amemic industry at Bagan Datoh, 
Perak, and Muar, Johore), a demand for good oysters, 
at prices consistent with guaranteed purity, could 
easily be created by judicious advertising in the* 
Malayan press. Cedric Dover 

(Hometime Ostreoculturist, F.M.8.). 

Calcutta, June 18. 

Isotope Effect in Spectra and Precise 
Atomic Weights. 

It seems probable that many isotopes exist in 
amounts too small to fall within the experimental 
range of the mass spectrografih. This makes it desir¬ 
able to seek some means of determining their atomic 
weights with sufficient accuracy to give reliable values 
of tneir packing effects. Two methods, of which the 
second appears generally applicable, will be discussed 
here. 

In the case of oxygen isotope 17, the energy rela¬ 
tionships accompanying the formation of this atom 
frqm a collision resulting in a combination of an alpha 
particle and a nitrogen nucleus with subsequent ejec¬ 
tion of a proton, have been considered by a number of 
observers. Of these we will consider only the results 
of Kirsch (Phys. Zeit., 26, 457 ; 1925), winch are given 
for alpha particles of the ranges 8*6, 7*0, 6*0, and 4*9 
cm. respectively. 

Kirsch, from a consideration of the initial energy of 
the alpha particle and the kinetic energies of the newly 
formed oxygen 17 and the ejected proton, finds that 
oxygen 17 contains 16 x 10' 7 , ,16 x 10“ 7 , 15 x 10“ 7 , and 
15 x 10~ 7 ergs respectively of the energies originally 
possessed by the alpha particles listed above. From 
the relativity relation, energy - mo*, the average of 
the four values leads to a mass of 0*0010, which is 
probably reliable to the last stated figure. Then the 
atomic weight of oxygen 17 is given by N + He + 
00010 ~H. 

Birge (Suppl., Phys. Rev, r in press) has recently con¬ 
sidered the available data on the atomic weights of 
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several elements and has given values of the probable 
errors. The following values are given : N ;= 14*0083 
±0*0008, and 1*00777 ± 0 00002. For He the 
value given in the table is 4*0022, but in a footnote this 
is corrected to the more reliable value 4*0018 ± 0*0004. 
Thus O 17 — 17*0033 ± 0*0009, This value is based on the 
assumption that the final state of oxygen 17, as con¬ 
sidered by Kirsch, is the normal state of thistuicleus. 
However, the total effect due to the energy is so small 
that an error in this regard would not be expected to 
have much influence. 

In the case of oxygen 18, it has become evident that 
the band spectrum isotope effect can be used to give 
an extremely accurate value of the atomic weight. 

The A -band of oxygen by which the existence o f 
oxygen isotopes 17 and 18 were established (Guauque 
and Johnston, Nature, Mar. 2, p. 318, and June 1, 
p. 831 ; 1929 ; Am. Ckem , Soc 51, 1436 ; 1929) is 
quite insensitive to amounts of mass of the order of 
0*001 gin., but can be used to establish the amount 
of the electronic isotope effect. This is expected to be 
negligible, but should be proved so. However, the 11- 
band, which involves an increase of one unit of vibra¬ 
tion during the excitation, is quite sensitive to the 
variation of mass. 0-001 gm. results in about 0*02 
cm. 1 in the isotopic displacement. The a-band, 
arising from an increase of two units of vibration, 
would be nearly twice as effective except that the 
diminishing intensity will increase the difficulty of 
measurement. The above method essentially involves 
the simultaneous use of two bands to solve for the two 
unknowns. 

A personal communication from H. D. Babcock of 
Mount Wilson informs us that he has obtained ex¬ 
cellent data on the B -band of the 18-16 oxygen 
molecule which will determine the atomic weight with 
high accuracy. It is evident that the above method 
is applicable to the isotopes of other elements when 
sufficiently accurate data become available. Tt is, 
however, limited to the intercomparison of the atomic 
weights of the various isotopes of a given element. 
From the atomic weight of an abundant isotope deter¬ 
mined with the mass spectogroph, the atomic weight 
of one present in very small amount may then be 
evaluated. 

In order to utilise the isotope effect for this purpose, 
it will bo desirable to use greater care in tho theo¬ 
retical treatment of the data than has previously been 
necessary in establishing the existence of the isotopic 
molecules. We have had the co-operation of R. T. 
Birge in this connexion, and a preliminary survey of 
the data indicates that it will be possible to obtain the 
atomic weight of oxygen 18 with a probable error in 
the neighbourhood of one part in twenty thousand. 
A joint publication will appear in the near future, based 
on measurements now in progress. 

W. F\ Giauque. 

Department of Chemistry, 

University of California, 

Berkeley, California. 


Zoological Nomenclature, 

The undersigned has the honour to invite the atten¬ 
tion of the zoological profession to the foot that 
Opinions 105 to 114 have been published by the 
Smithsonian Institution (Smithsonian Miscellaneous 
Collections , vol. 73, No. 6, pp. 1-26). The summaries 
read as follows : 

Opinion 105. Dybowski’s (1926) names of Crus¬ 
tacea suppressed.—Resolved : That all of the new 
names published in Dy bo wskiV paper, “ Synoptisches 
1 Verzeichnis mit kurzer Bespreohung der Gattimgen 
und Arten dloser Abteilung der BaikalflohkreWe ” 

g 2 
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(Bui. internet . Acad, polonaise d. Sri. et. d. Lettres, 
No. 1*26, Jan.-Feb.* pp. 1*77, 1926), are hereby sup¬ 
pressed, under suspension of the rules, on the ground 
that the application of the rules in aooepting them 
“ will clearly result in greater confusion than uni¬ 
formity ”, 

Opinion 106. The type of Oestrus Linn., 1768, is 
0. ovis .—The type of Oestrus Linn., 1768, is 0 , ovis 
(Art. 30*7). Latreille’s designation of Oestrus equi 
Fabr. as type of Oestrus is not valid (Art. 30*7). The 
following five names of dipterous genera are hereby 
placed in the official list of generic names : Cephenc- 
myia (type trompe ), Gasterophilus (type equi of Clark, 
synonym of iniestirudis de Geer), Hypoderma (type 
bovis), Oedemagena (type tarandi ), and Oestrus (type 
ovis). 

Opinion 107. Echinocyamus pusillus vs. Echino- 
cyamus mimdus. —The case of Echinocyamus pusillus 
vs. Echinocyamus minulus is subject to two dia¬ 
metrically opposed interpretations. On basis of the 
principle that a name in current vise is not to be 
supplanted by an earlier but rarely adopted or an 
unadopted name unless the argument is unambiguous 
and unless the premises are not aubjeot to difference 
of opinion, the Commission, because of the somewhat 
uncertain status of minutus, is of the opinion that 
pusillus 1776 should not be suppressed by minutus 
1774. 

Opinion 108. Suspension of rules for Oazella 1816. 
—Under suspension of the rules, Gazdla Blainville, 
1816, type species Capra dorcas Linn., 1758a, is 
adopted in preference to Oryx , and is hereby placed 
in the official list of generic narnea. 

Opinion 109. Suspension of rules for Hippotragus 
1846.—Under suspension of the rules (if need be), 
Hippotragus Sundevall, 1840, type species Aniilope 
leueopkcea Pallas, 1766, is adopted in preference to 
Egocerus Desmarest, 1822, and Ozanna Keichenbach, 
1846 (not ASgoceros PaJlas, 1811), and is hereby placed 
in the official list of generic names. 

Opinion 110. Suspension of rules for Lagidium 
1833.—Under suspension of the rules Lagidium 
Meyen, 1833, type species Lagidium pcruanum Meyen, 
is adopted in preference to Viscaccia Oken, 1816, 
genotype ‘ Lepus chUensis Molina \ and is hereby 
plaoed in the official list of generic names. 

Opinion 111. Suspension of rules for Nycteris 
1796.—Under suspension of the rules Nycteris Cuvier 
and Geoffroy, 1796, type species Vesperlilio hispidus 
Sohreber, 1774, is adopted in preference to Petalia 
Gray, 1838, genotype Nycteris javanica Geoffroy, and 
is hereby placed in the official list of generic names. 

Opinion 112. Suspension declined for Manatus 
1772 vs. Trichechus 1768.—-Suspension of the rules is 
declined for Manatus Briinnich, 1772, type species 
Trichechus manatus Linn., 1758a, type locality West 
Indies, vs. Trichechus Linn., 1768a, monotype T . 
manatus ; accordingly the name Trichechus is to be 
vised for the manatee instead of for the walrus. 
Trichechus Linn., 1768a, type T . manatus, is hereby 
placed in the official list of generic names. 

Opinion 113. Sarcoptes Latreille, 1802, type scabiei, 
placed in official list.— Sarcoptes Latreille dates from 
1802 instead of 1804 or 1806 as frequently quoted. 
It was originally monotypio, containing only Acarus 
scabiei. The 1810 type designation of Acarus pas - 
serinus is invalid under Artiole 30c and 30ea. The 
acceptance of Acarus scabiei as type species of Acarus 
is invalidated by Artiole 30*7, according to which 
Acarus siro (syn. farince) is the type of Acarus . Sar¬ 
coptes Lstr., 1802, mt. scabiei, is hereby placed in the 
official list of generic names. 

Opinion 114. Under suspension, Simla, Simia 
satyrus, and Pithecus are suppressed. Under suspen- 
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sion of the rules the names Simia, Simia satyrus, and 
Pithecus are hereby suppressed on the ground that 
their retention under the rules will produce greater 
confusion than uniformity, 

C. W. Stiwbs. 

(Secretary to the International 
Commission on Zoological 
Nomenclature). 

Washington, D.C. 

Statistics and Biological Research. 

In Nature of July 20, “Student” propounds to 
me the problem of what sort of modification of my 
tables for the analysis of variance would be required 
to adapt that process to non-normal distributions. 
Since he and others evidently feel that a legitimate 
extension of my methods might be made along these 
lines, it may be worth while to point out the reasons 
for which, quite unusually, I disagree with his view. 

The theoretical reasons may be made most clear 
by ignoring the limits of practical possibility, and 
supposing that an army of computers had extended 
the existing tables some two hundred fold, with the 
view of providing tests of significance for all distribu¬ 
tions conforming to the Pearsonian system of fre¬ 
quency curves. The system of tests of significance 
so produced would then bo exposed to criticism from 
three different angles. 

(1) Following the lead of the reviewer in Nature 
of June 8, p. 866, of my book, “ Statistical Methods 
for Research Workers”, it would be said that the 
new tables still needed ‘ correction * in order to in¬ 
clude equally possible forms of distribution outside 
the Pearsonian system. 

(2) A student of “ Student ” would surely point out 
that the parameters needed to enter the new tables 
must be calculated from the data available, and that 
allowance must be made for their sampling errors, 
by eliminating the Pearsonian parameters and re¬ 
placing them by formulae involving statistics only. 

(3) A worker along my own lines would suggest 
that the particular statistics, means, and mean 
squares entering into these tests are only efficient for 
normal distributions, and that for Pearsonian curves 
quite other statistics are required, and not merely 
revised distributions of the familiar statistics appro¬ 
priate to normal material. 

The two last points could be met by dropping the 
Pearsonian system for one for which the moments are 
appropriate, when the way would lie open for the 
development of an analysis of the third and higher 
semi-invariants, bearing the same relation to the first 
attempt os the analysis of variance bears to some of 
the earlier calculus of correlations. An expert in 
cubic and biquadratic forms might here open out a 
new realm of statistical theory, for the application of 
which adequate data might in time be accumulated. 

If the first objection is not ignored, more and more 
parameters may be introduced, but the patient in¬ 
vestigator is still pursued by the analogues of these 
three criticisms; nor is there any doubt as to the 
limit of the process. It is not, as at first it mfcht 
seem, the stultification of all statistical methods, but 
merely the abandonment of the theory of errors. 
Beyond all questions of metrical variates there are* 
largely undeveloped, a system of tests which depend 
only upon frequency and on order of magnitude. 
Examples exist in “ Student’s ” writings, and in my 
own. They are free from all taint of normality* but 
are too insensitive to be very useful; stiff* their 
development would be of more interest than the 
programme of research first considered. 

On the practical side there is little enough room fur 
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anxiety, especially among biologists, who are used to 
checking the adequacy of theif* methods by control 
experiments. The difficulty of obtaining decisive 
results often flows from heterogeneity of material, 
often from causes of bias, often, too, from the diffi¬ 
culty of setting up an experiment in such a way as to 
obtain a valid estimate of error. I have never known 
difficulty to arise in biological work from imperfect 
normality of the variation, often though I have 
examined data for this particular cause of difficulty ; 
nor is there, X believe, any case to the contrary in the 
literature. This is not to say that the deviation from 
“ Student’s " t -distribution found by Shewhart and 
Winters, for samples from rectangular and triangular 
distributions, may not have a real application in some 
technological work, but rather that such deviations 
have not been found, and are scarcely to bo looked for, 
in biological research as ordinarily conducted. 

R. A. Fisher. 

Rothamsted Experimental Station, 

Harpenden, July 26. 


Nuclear Association in the AScium of 
Puccini* gram in is. 


In a letter to Nature (July 23, 1927, p. 116) 
Craigie announced the discovery of hetorothallism in 
the rust fungi. In a second lettor (Nov. 26, 1927, 
p. 766) he showed that the e&cial stage of Puccinia 
graminie —the parasite which causes the black stem 
rust disease of cereals—can be produced on the leaves 
of the common barberry at will simply by applying 
to the pyonia of a monosporidial pustule of one sex 
some of the pycniospore‘Containing nectar excreted 
from the pyonia of another monosporidial pustule of 


opposite sex. 

A series of experiments on Puccinia graminis , 
recently made by me, has yielded some information 
as to the manner in which the change from the haploid 
to the diploid condition in this fungus is brought 
about. 

The sporidia are uninucleate. In a pustule of 
monosporidial origin, the mycelium and the pyonio- 
spores produced by the mycelium are also uninucleate. 
In such a haploid pustule there appear, near the lower 
epidermis of the barberry leaf, numerous sterile wefts 
of mycelium. These wefts, which appear to be 
orescent-shaped in transverse sections of the leaf and 
are made up of hyph® with uninucleate cells, are evi¬ 
dently haploid rudiments of ®oial cups waiting to be 
stimulated into further developmental activity. 

When neotar which contains pycniospores of one 
sex is applied to the pyonia of a monosporidial pustule 
of opposite sex, the wefts of hyphse situated along the 
base of the pustule soon undergo a change from the 
haploid to the diploid condition. About 48 hours 
after the pycniospores have been applied, the nuclei 
at the base of each weft become enlarged. Neigh¬ 
bouring hyphee then fuse in pairs in a manner similar 
to that described by Christman for Phragmidium 
speciosum, and two nuclei become associated in each 
fusion oell. The fusion cells, which initiate the diplo- 
phase, elongate and cut off chains of binucleate oells 
which later divide and thus form intercalary oells and 
®oiospores. Sections through pustules fixed 65 hours 
after the application of pycniospores have shown 
young a»oial cups with as many as four reciospores in 
several of the seciospore chains. 

T^e part which the pycniospores play in bringing 
about ®cial development is not yet completely under¬ 
stood. Some of the pycniospores have been observed 
to germinate, and, in one instance, the germ-tube from 
the spore had attained a length of 15 g. In view of the 
fact that binucleate hypha are to be found only at 
the base bf the seoium, it seems probable that, when 
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pycniospores of one sex are applied to a pyonium of 
opposite sex, the pycniospores are stimulated to 
germinate and to produce haploid hyphaB which grow 
down to the hyphal wefts near the lower epidermis and 
there fuse with cells of opposite sex. The solution of 
the problem of traoing the hyphse from the germinating 
pycniospores to the base of the cecium must await 
further investigation. W. F. I#anna, 

Dominion Rust Research Laboratory, 

Winnipeg, June 24. 


The Crystal Structure of Solid Nitrogen. 

Recent researches on the luminescence of solidified 
gases have shown that systems consisting of mixtures 
of nitrogen with inert gases give a great variety of 
oscillatory bands, which are intimately connected 
with the oscillations which the nitrogen atoms are 
able to perform in the crystalline state. As pointed 
out in previous papers, the determination of the 
crystal structures of these systems will be of funda¬ 
mental importance for the interpretation of the 
oscillatory bands characteristic of the solid state. 

Researches on the structure of solidified gases have 
already been taken up by W. H. Keosom and his 
collaborators at the Cryogenic Laboratory of Leyden 
(Comm., Leyden, 178). For pure argon they find a 
face^centred lattice. In the case of nitrogen, which 
is the most important substance for our purpose, 
they merely state that they have obtained powder 
diagrams, which, however, are so complicated that 
they have not been able to interpret them by means 
of a definite unit oell and a corresponding crystal 
system. 

As the oscillatory bands mostly originate from 
nitrogen, it is indeed the nitrogen structure which is 
of the greatest importance for the interpretation of 
the luminescence phenomena, and we have therefore 
also attacked the problem at the Fhysioal Institute 
of Oslo. We obtained good powder diagrams with 
a conveniently constructed apparatus, and after 
having tried a number of crystal classes, we finally 
succeeded in showing that the spectrum could be 
interpreted by a unit cell belonging to the oubio 
system. 

The side of the unit cube was found to be 5*65 A. 
units, and the density measurements of Dewar lead 
to the result that the unit oell contains 8 nitrogen 
atoms. 

In these investigations I have been most ably 
assisted by Mr. A If Maurstad, Mr. 8. Stensholt, and 
Mr. E. Tensberg, L.^Vegard. 

Physical Institute, University, 

Oslo, June 28. 


Nature of Disease-Producing Viruses. 

Twice recently I have noticed in the oolumns of 
Nature criticism of the hypothesis that disease-pro¬ 
ducing viruses are intermediate between molecule and 
living cell because no non-parasitic forms are known. 
Until viruses can be known other than by the effects 
of their parasitism, it would seem to be quite impossible 
to detect corresponding bodies that are not parasitic. 
I agree with the critics that if such bodies exist they 
may be much more numerous than the viruses, but 
until some method is devised by which the constituents 
of the viruses can be recognised, it would seem to be 
useless to look for them. For the hypothetical inter¬ 
mediate combining molecular structure, metabolism, 
and reproduction, I have been using the designation 
i riktmol. J. J. Davis. 

Department of Botany,. 

University of Wisconsin, 

Madison, Wisconsin, U.S.A., 

July 9. 
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South Africa's Contribution to Prehistoric Archaeology. 1 

By Henry Balfour, F.R.S. 


T HE interest which is manifested in the study 
of the early chapters in the story of man’s 
culture development is steadily increasing, not only 
in intensity but also in range, and there are now 
but few regions which remain totally unsearehed 
for traces of early man and of his material activities. 
Interest becomes more intense as the scattered 
material is found more and more to belong to one 
huge complex problem, and it is realised that each 
scientifically collected item has a place in the 
cosmic mosaic, and may be the means of illuminat¬ 
ing what has hitherto been obscure. The ever- 
increasing geographical range of this interest re¬ 
sults largely from the discovery that from most 
parts of the world there may be collected data 
having a bearing upon these problems, and that 
it is profitable to search for traces of early man in 
almost any area which has ever been habitable. 

Unfortunately the exceptional opportunities for 
study which have been offered by recent primi¬ 
tive peoples have largely been neglected, and the 
scientific value of close research into their material 
culture has usually not been recognised until it 
was already too late to reap the full benefit of the 
harvest. Civilisation has been more concerned 
with the extermination or rapid metamorphosis of 
primitive peoples and their industries than with 
their scientific investigation ; and it is one of the 
tragedies of prehistory that so much of the invalu¬ 
able and once accessible material should have been 
allowed to die away unstudied. 

In the history of South African colonisation 
there may be noted such a failure to seize an 
opportunity of investigating fully a living primitive 
culture which might have thrown much light upon 
culture-details of long-vanished peoples elsewhere. 
The Bushmen and their kindred afforded an 
example of persistence of paleolithic conditions 
into recent times. Their culture was a purely 
Stone age culture, and they made and used stone 
implements of types many of which recall forms 
of implements which prevailed during the earlier 
section of the Late Palaeolithic culture phase of 
western Europe and North Africa. The functions 
of the implements of the ancient series have been 
diagnosed so far as possible, and terms have been 
assigned to them, indicative of their presumed 
uses ; but this is largely guesswork. Some degree 
of certainty, however, might have been reached 
had the living users of identical types of tools been 
closely studied, while the opportunity lasted, and 
had the details of manufacture and use of the 
various tool-types been placed on record. 

It is too late for that record ever to be made 
complete and, from an archeeological point of view, 
enlightening. Dispossessed of their old hunting- 
grounds, the miserable remnant of the once virile 
and widely dispersed Bushman raoe is rapidly 
passing away under environmental conditions so 
altered from those formerly enjoyed, that but little 

1 From the presidential addromto Section H (Anthropology) of the 
British Association, delivered at Johannesburg on Aug. 1. 
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light can be thrown by the struggling survivors 
upon the true characteristics of Bushman culture. 
The old camp-sites, now deserted, must be investi¬ 
gated archfflologicallv; and, in diagnosing the 
relics discovered, inference must take the place 
of direct observation. 

Even that most striking feature of all, among 
Bushman relics, the rook-paintings and engravings, 
some of which are of very recent date, must be 
studied archeeologically, on similar lines to those 
pursued in the interpretation of the strikingly 
similar artistic achievements of Aurignacian and 
Madcleinean man in France and Spain, How 
greatly would the interest of this prehistoric art 
in Europe have been enhanced if only a fuller com¬ 
prehension of Bushman art had been arrived at 
by direct observation of its processes and f unctions. 
The artists have gone ; this chapter in art-history 
is now closed, and there can be no period of Re¬ 
naissance. 

At the same time, while we must admit that the 
ethnological record is far weaker than it should be, 
through lack of scientific observation on the part 
of those pioneers who had opportunities of detailed 
study, we can note with great satisfaction the 
steady growth in South Africa of a keen interest 
in the archaeological problems with which the 
country teems. The progressive development of 
local attention to the study of the Stone age in 
South Africa, the increasing desire for the establish¬ 
ment of a time-sequence of culture phases, coupled 
with the adoption of more precise scientific pro¬ 
cedure in research, are features in the intellectual 
activity of the region the progress of w hich towards 
maturity I have myself to some extent been able 
directly to observe and follow. 

My first visit to South Africa in 1899, exactly 
thirty years ago, revealed to me that, although a 
definite start had been made and collectors were 
in the field seeking for relics of the Stone age, this 
pastime was restricted to comparatively few 
enthusiasts, and the search was of a somewhat 
desultory nature, conducted without strict method 
or well-defined perspective outlook. 

My second and third visits, in 1905 and in 1907, 
showed me that there were already many workers 
in the field, and that increasing attempts were 
being made to study the finds stratigraphically 
and to classify them in accordance with sequence 
dating. Still, the work of correlation was hampered 
by imperfect acquaintance with the results arrived 
at by European archaeologists. This limitation led 
to some deductions which were scarcely justified 
by the facts. 

In 1910 I again found myself in South Africa— 
by invitation of the South Afrioan Association. 
It was at once manifest that there was an increasing 
recognition of the importance of the geological 
associations of the earlier types of stone implements, 
as a means of establishing their relative antiquity 
and the ordered sequence of their succession. More 
serious attempts were being made to investigate 
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ancient alluvial deposits and to record the particular 
strata from which implements were derived, and 
the depth within the strata. The archaeological 
collections in the various museums were beginning 
to‘ be grouped and arranged so as to tell a definite 
story—the story of the occupation of South Africa 
in early times by successive waves of immigrants, 
each wave introducing more or less distinctive 
culture elements. In this way the museums were 
not only attempting to furnish a summary of local 
archaeological phenomena as interpreted up-to- 
date, but they were also offering suggestions as to 
the aims and objectives of future field-research, 
and indicating the nature of the problems awaiting 
solution. 

This year it is my privilege to renew acquaint¬ 
ance with South Africa, the attractions of which, 
be they scenic, zoological, archaeological, or ethno¬ 
logical, ever draw me with magnetic force. It is 
a very great pleasure to note the strides which 
have been taken since my last visit, nearly twenty 
years ago, towards unravelling the local archaeo¬ 
logical complex, and to note that this pursuit of 
knowledge is conducted on increasingly methodical 
and scientific lines. 

It is manifest that the vast African area lying 


to the south of the Zambezi holds almost un¬ 
paralleled wealth of archaeological material. It 
appears as an inexhaustible mine of ancient relics. 
This is probably largely due to the successive 
waves of immigrant peoples having arrived in 
early times from the north. South Airiea, though 
spacious, is a cul-de-sac , a land : terminus beyond 
which stretches the southern ocean, which arrested 
any further southward dispersal. We must picture 
the arrival, one after the other, of primitive peoples 
in various stages of culture advancement, and it 
is natural to assume that the order of their arrival 
in the far south is indicative of their general culture 
status. The more undeveloped peoples, less cap¬ 
able of defending their rights and of holding their 
own, yielded to the pressure of the more progressive 
peoples, before whose advance (due probably to 
similar causes) they gave way, eventually being 
forced down into the cul-de-sac, where abundance 
of game animals, no doubt, afforded compensatory 
attractions, and where they could establish and 
maintain themselves unmolested, until a new 
immigration brought a fresh racial stock into the 
region and renewed the clash of cultures. 

During long ages, this sequence of irruptions of 
peoples inevitably induced a resultant congestion 
of heterogeneous ethnic elements, the weaker units 
continually giving way to the stronger, who, it 
may be reckoned, partly absorbed and partly 
exterminated the earlier occupants. The existing 
cultures must, at least, have been influenced and 
altered through contact with the new. Thus it 
is not difficult to see how, through a long sequence 
of immigrations into a region devoid of outlets, 
vast quantities of the more imperishable culture 
relics came to be accumulated in South Africa. 
It is also clear that the inevitable overlapping 
of cultures, coming into enforced contact in this 
Ultima Thule, tended to result in not only fusion 
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but also confurion, and to bring about complex, 
hybrid industries, the parentage of which it is the 
aim of local archaeologists to unravel. 

The process of sorting out the data, and of 
classifying and evaluating the Stone age cultures 
represented in South Africa, is now proceeding 
apace, thanks to many keen research Workers. 
Already several new names have been at least 
tentatively adopted for denoting various differ¬ 
entiated industries, which have been provisionally 
assigned their places in the chronological series. 

This valuable archeological mine has as yet 
been only partially exploited, but its potential 
wealth is unquestioned ; and, although prehistoric 
archaeology must rank as a ‘ pure ’ scienoe, and 
cannot be regarded as one which materially in¬ 
creases the financial welfare of the community, the 
finds which its pursuit brings to light must be 
regarded as a valuable asset to the country, worthy 
to be ranked with gold and diamonds and other 
commercially productive assets. 

The great scientific importance of this valuable 
heritage imposes certain responsibilities upon the 
administration. Organisation in research is very 
desirable, and, although it is undesirable to curb 
the enthusiasm of untrained collectors, who may 
help very materially, it is to be hoped that, so far 
as possible, the field-work may be conducted under 
the advice and, when possible, the surveillance of 
proj>erly trained and qualified archaeologists, who 
may ensure that scientific methods will be pursued. 
This will render the finds collected more reliable 
os evidence, suitable for co-ordination, and capable 
of serving as material for building up the early 
human history of the region. The appointment 
of a carefully selected advisory committee would 
appear to be a practical measure, and might prevent 
much unprofitable work. 

Surface finds are very frequently of importance 
to the prehistorian, particularly w 7 hen accurately 
localised, but it must be remembered that their 
interest is derived and not intrinsic. Their value 
to science depends upon the possibility of com¬ 
paring them with similar types the chronological 
horizon of which has been ascertained with cer¬ 
tainty from their position in undisturbed stratified 
deposits. Material, form, technique, patination, 
and abrasion, all have their significance when 
surface finds are collated with those of determined 
provenance. 

When one is engaged in research work there is 
undoubtedly a fascination in following up a theory 
already formulated, and in seeing the newly dis¬ 
covered material fitting into the theory and 
supporting it. But it must be admitted that there 
is danger in this attractive procedure, since pre¬ 
conceived ideas tend to restrict and cramp the 
outlook of the investigator and to bias his mind, 
causing him to overlook evidence which may be of 
considerable significance. At the present time 
it is not so much abstract theories that are wanted 
as concrete facts—unassailable facts, ascertained 
by close scrutiny of ancient alluvial deposits upon 
ancient camping sites, in caves, under rock shelters, 
and so on. From these in time will be established 
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the relative antiquity, sequence position, and char* 
acteristics of the early industries represented in 
South Africa; their geographical dispersal, the 
probable routes of their migrations and their in¬ 
ter-relationships . Also the effects of the successive 
impacts of newly arrived cultures upon those 
already established in the region will be rendered 
clearer when more detailed and precise data have 
been secured and can be co-ordinated, 

Problems still awaiting solution abound in South 
Africa and call for the onslaught of skilled and un¬ 
biased investigators, who are prepared conscien¬ 
tiously to modify and even jettison theories already 
propounded, if new facts call for this sacrifice. 

One of the problems in which I am myself keenly 
interested is that afforded by the Stone age remains 
which are so abundant along the Zambezi and its 
tributaries in the neighbourhood of the Victoria 
Falls. The first stone implements from that 
district to be brought to notice were, I believe, 
collected by Mr. A. J. C. Molyneux ; but many 
others have since been obtained on the spot by 
Dr. Lamplugh, Mr. Franklin White, Colonel Feilden, 
and others. In the course of three visits which I 
have paid to the Victoria Falls—in 1905, 1907, and 
1910 ; collectively amounting to a stay of thirty- 
seven days—I collected some 1200-1300 imple¬ 
ments and artificial flakes or chalcedony and 
quartzite. The numerous well-defined implements 
are, with very few exceptions, of pronounced Lower 
Palaeolithic facies, Chellean and Acheulean, and, 
but for the material of which they are made, they 
might almost,as well have been obtained from the 
terrace-gravels of the River Thames or of the 
Somme. That is to say, in form and technique 
they are absolutely comparable with types which 
characterise the 4 River drift ’ cultures of western 
Europe. They might be taken to indicate a late 
survival of these culture phases which had persisted 
until relatively recent times on the periphery of 
their dispersal. Or they mav be regarded as an 
independent genesis of similar cultures, uncon¬ 
nected with the northern series, and evolved in 
response to similar environmental dictates. But 
evidence of very considerable antiquity is afforded 
by the implements themselves, which arc often 
heavily abraded and patinated and frequently very 
highly glazed. 

Still more important is the position in which 
many of the implements are discovered. I have 
found some imbedded at various depths in old 
alluvial deposits along the banks of the Zambezi, 
and of the Maramba and Masui tributaries ; others 
were associated with or imbedded in thin gravel 
drifts scattered over the bare basalt plateau below 
the line of the Falls. This plateau is the anoient 
bed of the Zambezi over which the river flowed 
before, by gradual recession of the Falls to their 
present position, the upper portion of the Batoka 
Gorge had been eroded. 

If we are justified in assuming that the imple- 
mentiferous gravel drifts distributed over the 
anoient river bed and now lying 400 ft.-600 ft. 
above the present level of the river in the gorge, 
were deposited there by the Zambezi itself, then 
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there is direct evidence not only of antiquity, but 
indeed of extremely high antiquity. Lamplugh t 
who carefully surveyed the Batoka Gorge in 1905, 
A. E. V. Zeallev ana several other skiUed geologists 
have expressed themselves more or less 'decidedly 
in favour of this view, whioh certainly coincides 
with my own impressions. Assuming this im¬ 
pression to be correot, it is evident that, since these 

S avel drifts, with some of their associated arte- 
eta, were deposited upon the ancient river bed, 
the river has eroded out a channel to a depth of 
from 400 ft. to 600 ft. through solid basalt. The 
great depth of this wonderful gorge affords data 
for estimating the time required for this gigantic 
w r ork of attrition, while the extent of the canyon 
above the gravel drifts supplies further measurable 
time data. 

Now, such important evidence of man’s antiquity 
in South Africa deserves very careful scrutiny. It 
is worth while establishing once for all and con¬ 
clusively whether the gravels referred to were laid 
down by the Zambezi itself, and not by lateral 
spruits. In spite of the prevailing geological 
opinion, one must recollect that Dr. Codrington, 
and possibly some others, did not accept this view, 
and, while any possible doubt remains, further 
investigation is called for by highly competent 
geologists, who con make an authoritative pro¬ 
nouncement. 

The detailed geological diagnosis of the imple- 
mentiferous terrace gravels throughout the South 
African region would be of great benefit to archaeo¬ 
logists, who are endeavouring to group the early 
stone implement types into a time scale sequence. 
Some good work has alreadv been done, but further 
research is needed before the succession and inter¬ 
relationships of the earliest cultures can with con¬ 
fidence be demonstrated. 

One of the most interesting questions for local 
archaeologists to answer is the true culture horizon 
to which the industry of the so-called ‘ Still Bay * 
culture should be assigned. It is characterised 
chiefly by the fine and shapely leaf-shaped blades, 
many of which are flaked all over with considerable 
skill. These form a decidedly specialised group. 
The industry appears to be somewhat local and 
not to be widely dispersed. It was one of the 
earliest distinctive industries to be noticed, and 
came into prominence so early as I860, when Dr. 
Langham Dale collected many examples upon the 
Cape Flats. One wonders, in fact, why Still Bay 
should be regarded as the * type site ’ of this oulture, 
since, by the rules ofpriarity in nomenclature, the 
designation 1 Cape Flats ’ industry would appear 
to be more appropriate, in recognition of Dr. Dale’s 
pioneering discovery. But this is by the way. 
By some, the dominant implements of this industry 
have been taken, on insufficient evidence it seems 
to me, to indicate a Solutr^an phase in South Africa. 
J. P. Johnson described the leaf-shaped blades as 
* Solutric \ and L. Feringuey refers to them as 
exhibiting a * Soiutrian facies though there is a 
non-committal touch in his expressed opinion,. 
The chapter which deals with this industry is headed 
4 The Neolithic ’! 
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It appears to me that the technique of the leaf- 
shaped Still Bay blades differs considerably from 
that of the typical Solution blades of western 
Europe, and scarcely justifies any confident sugges¬ 
tion of affinity. It will be extremely interesting 
when the exact status of the * Still Bay ’ or 1 Cape 
Flats 9 culture is established, and when it is known 
whether it was evolved locally from a previous 
indigenous culture ; or whether its origin is due 
to 1 mutation \ as a result of culture-fusion; or, 
again, whether it represents an intrusive culture 
which had been differentiated elsewhere. 

Another intriguing problem has as its focusing 
point the } kw&, the stone digging-stick weight of 
the Bushmen. Although this is one of the best- 
known implement types in South Africa, and one 
of the most widely dispersed, it presents one of 
the greatest puzzles. Judged by the standard of 
Europe and of most other parte oi the archaeological 
world, the perforated stone ball known as 7 kwi 
seems to be out of place in the hands of a people 
whose culture largely suggests palaeolithic affinities. 
The art of perforating implements of hard stone 
was, in Europe, a late development and it does 
not appear to have become prevalent until the 
later phases of the Neolithic period. Henco, there 
is a suggestion of precociousness on the jmrt of 
the Bushmen, whose general status scarcely 
warranted their possessing or, at any rate, making 
perforated stone tools. The question as to how 
they came by this technique is one which is not 
readily answered, 

A possible solution occurred tome many years ago, 
when I ascertained that another people, occupying 
an area in north-eastern Africa, employ a practi¬ 
cally identical implement—to wit, a simple digging- 
stick heavily loadod with a perforated stone weight, 
through which the stick passes. These people 
are the Gallas, a Hamitio people domiciled to the 
south of Abvssinia. Being in a relatively advanced 
state of culture, their employment of perforated 
stones is not in any way remarkable. But their 
use of this stone-weighted digging tool does suggest 
the possibility that, in the course of their south¬ 
ward drift, some of the Bushman hordes may have 
come into contact with the Gallas, or kindred 
peoples, and have acquired from them a knowledge 
of this tool, and of the technique involved, and 
have carried with them into the south a borrowed 
idea which was destined to become an anomalous 
though prominent feature in the so-called ‘ Wilton 9 
industry. That they should have invented the 
*kwi for themselves is contrary to analogy, and 
the fact that an identical appliance, used in a 
similar manner, occurs among a people in the north, 
at least offers a possible explanation of the seeming 
paradox. 

The existence in South Afrioa of the ’favi, with 
its marked neolithic facies , is rendered the more 
striking when we remember that implements of 
distinctively neolithic character are rarities in 
Afrioa to the south of the Zambezi. Ground stone 
celts, for example, are of very uncommon occur¬ 
rence, and the same applies to the typical late Stone 
age arrow-heads, locally found examples of which 

No. 3120, Vol. 124] 


probably scarcely exceed half a dozen in number. 
Other characteristic neolithic types are conspicuous 
by their absence in the region. In the local se¬ 
quence of cultures the typical late Stone age appears 
to be missing, or at least so faintly represented 
that it cannot be regarded as ever having exorcised 
a dominating influence. At best, the latest purely 
Stone age culture definitely represented in . South 
Africa suggests a general Upper Palaeolithic and 
Mesolithiclevel modified by a very slight infiltration 
of neolithic intrusion, and no marked invasion of 
a people possessed of a culture at all comparable 
with that of typical neolithic man in the^ north 
seems to have occurred. 

When the great succession of invasions of Bantu 
peoples was inaugurated, the newcomers were, 
presumably, already well advanced in their Iron 
age, and had long since passed out of even the 
latest phases of the Stone age. Hence, so far as 
South Afrioa is concerned, the transition from 
Stone to Iron was remarkably abrupt. There is 
a marked hiatus due to the absence of linking 
cultures between a late Palaeolithic phase, somewhat 
modified by intrusive ideas, and an already evolved 
phase of metal. The fact that the later arrivals 
upon the scene—with their superior physique and 
their knowledge of working iron—were vastly 
superior to the peoples whom they overran and 
succeeded in dominating, must have created a 
sudden and far-reaching change in the general 
economio development of the region. The un¬ 
bridged culture hiatus is a wide one, and is one of 
the striking features in South African history. 

The earlier nomad hunters appear to have been 
gradually forced into their final southern home, 
and to have remained for a long time in a state 
of partial stagnation, undergoing comparatively 
little progressive evolution. To a considerable 
degree the industries which were successively 
introduced by them offer analogy to some of the 
early Stone age industries which have been differen¬ 
tiated and standardised in Europe, and furnish 
the obvious basis of comparison in prehistoric 
archaeology. In all probability the early cultures 
of South Africa may, for the most part, be regarded 
as related to and as offshoots from those the sequence 
status of which has been determined in the north. 

One cannot expect the resemblance between 
the European and the South African series to be 
very exact, however, since it is highly improbable 
that their occurrence in the two widely separated 
regions synchronised. A migrating culture, even 
the most unprogressive, cannot long continue 
unchanged. It is plastic and reacts to new environ¬ 
mental conditions, which create special wants and 
impose modifications. New elements appear in 
response to new demands, and some of the old 
characteristics vanish as their utility ceases. On 
the periphery of its dispersal an industry is, in 
fact, liable to show marked differentiation from 
its original prototype. Certain elements in the 
complex persist, and continue to supply evidence 
of affinity with distant cultures : but the points 
of divergence are no less interesting, since they 
illustrate the effeot of the new environment upon 
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the habits of the people. South African arcbaeo- 
logy intriguingly suggests culture affinities, far- 
ranging both in time and in space, and illustrates 
at the same time how those affinities have become 
more or less obscured and attenuated in the course 
of long migration. 

At present the South African problems have to 
be studied to a great extent as a group of isolated 
phenomena, because a vast area to the north 
remains, arehfleologioally, almost unexplored. 
Northern Rhodesia, Nyasaland, and Tanganyika 
Territory, when the story of ttmr ancient cultures 
has been fully revealed, should throw a flood of 
light upon South African arch tool ogioal peculiarities 
bv furnishing evidence of the migrations routes 
and of the gradual changes in culture detail re¬ 
sulting from the dispersal southward. Farther 
north, in Uganda and Kenya Colony, important 
and suggestive work has already been carried out 
by Mr. E. J. Way land and Mr. L. S, B. Leakey, 
the results of which have an important bearing 
upon the South African problems. But the full 


import and significance of the north and south 
affinities and dissimilarities will be realised when 
the huge intervening area has revealed its archaeo¬ 
logical secrets and contributed its data for a valu¬ 
able chapter in the story of the wanderings and 
sojoumings of migrant peoples in the course of 
their progress southward. 

In the meantime, South Africa may well con¬ 
centrate upon her local prehistoric problems, and 
proceed with the exploration of her past and the 
disentanglement of her sequence of bygone in¬ 
dustries. 

Such research into the past is surely worthy of 
every encouragement from the universities, and 
deserving of government benediction and even 
financial support. The material appears to be 
extraordinarily rich, almost inexhaustible in fact, 
and the deductions drawn from carefully verified 
data in one district can be checked and re-checked 
by information culled in others, so that the final 
summing-up should prove authoritative and highly 
instructive. 


Tung Oil. 


T UNG oil is an essential raw material of present- 
day varnish manufacture, and in fact its 
unique properties render it indispensable for certain 
types of varnish. Until comparatively recently, 
China has satisfied the world’s demand for timg oil, 
and will, it is considered, continue to remain the 
chief source for some years to come. The oil is 
derived from, two species of Aleurites, Fordii and 
moniana , of which the former is the chief source. It 
was Wilson, a naturalist in western China, who in 
1915, after a study of the species of Aleurites , solved 
the question as to the true origin of tung oil. A. 
Fordii has its habitat chiefly in western and central 
China, whilst A. moniana is found more to the south. 
Tung oil, also termed China wood oil, was known 
outside China about 1760. It was first introduced 
into the United States in 1896, into Germany in 
1897, and soon afterwards into England. Little 
notice of it was taken commercially in England 
until after the outbreak of War, when special w'ater- 
resisting varnishes were required for aeroplane 
work. Thereafter, on the recommendation of the 
Raw Materials Committee of the Imperial Institute, 
growing experiments (Wilson having stated that he 
considered the trees could be grown in South Africa, 
East Africa, Australia, Algeria, and Morocco) were 
started in India, Ceylon, Malaya, Burma, Kenya, 
Tanganyika, Hong-Kong, and South Africa. The 
position of this new industry was first reviewed in a 
paper prepared by Dr. L. A. Jordan, of the Research 
Association of British Paint,* Colour, and Varnish 
Manufacturers (Technical Paper, No. 1), published 
by the Association for private circulation in 1927. 
The work described proved of such importance and 
aroused such interest that the paper has been now 
republished, after a revision, by Dr. Jordan (Journal 
of the Oil and Colour Chemists Association, Vol, 12, 
No. 107, May 1929). 

In China the tung oil trees, with reference prin¬ 
cipally to A. Fordii f occur abundantly and grow 
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luxuriantly mostly in a region between Lat. 26° 
and 34° N., and in hilly country up to 2500 ft. 
in altitude, especially in the upper reaches of the 
Yangtze valley. A. Fordii favours the northern 
and A. moniana the southern parts of the area, but 
there is no strongly marked division in the distribu¬ 
tion of the species. They are ornamental trees and 
rapid growers producing fruit, from which the oil is 
extracted, in and after the third year—though it is 
safest to calculate on a first crop as from the fifth 
year. In China the trees generally grow' to 20 ft.-25 
ft. in height, with a trunk of about 10 in. in diameter. 
But individuals are said to attain 50 ft.-60 ft. with 
a canopy 00 ft. in diameter. The trees have a low 
branching habit and pruning is necessary to prevent 
a low straggling cover. The fruit is about the size 
and appearance of a russet apple. The blossoms are 
very sensitive to early spring frosts, and young trees, 
until established, are subject to frost. For other 
details on the manner of growth and cultivation the 
reader is referred to Dr. Jordan’s publication. Of 
greater interest here is the progress made in the 
cultivation of this valuable tree. 

As has been said, the world was dependent on 
Qhina for the oil. The United States, the post-War 
consumption of which went up by leaps and bounds, 
were the first to realise the position and to take 
steps to obviate a total reliance on one source of 
supply and country. In 1914 the U.S.A. imported 
61 per cent of the total Chinese export, in 1918, 
77 per oent, and in 1925, 80 per cent. The American 
consumption is now 40,000 tons per annum. The 
oil is used to a considerable extent for domestic pur¬ 
poses in China, and the increasing world demand will 
encroach more ard more on the stocks required 
for home use, which will mean that they will only 
be parted with at an increased price. The methods 
of collection and extraction of the oil in China are 
crude and wasteful, yet the crop is regarded as a 
most profitable one by the Chinese. 
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It was these considerations which led the 
Americans, very soon after the War, to take up the 
question, added to the fact that they were reluctant 
to depend for their supplies on a foreign country. 
They began to study the possibilities of establishing 
a domestic industry ; a period of high prices in 1923 
brought the matter to a head, with the result that 
the American Tung Oil Corporation was formed 
with Mr. H. A. Gardner, the Director of the Ameri¬ 
can Paint Research Institute, as vice-president and 
general manager. “ British Paint Manufacturers 
stand to-day , says Dr. Jordan, i( precisely where 
the Americans stood about 1921 ”. The object of 
the Corporation has been to demonstrate primarily 
what could be done with tung oil trees as a crop in 
the hope, which has been fulfilled, of encouraging 
farmers to cultivate the tree on a large soale upon a 
commercial basis. 

Judged from the manner in which this work is 
developing over a very wide area in the southern 
United States, and also in Hawaii and the American 
Pacific Islands, it has become evident that the 
farmers have responded to the efforts of the Cor¬ 
poration. In 1923 all the information available 
in America was that a few tung oil trees had been 
successfully grown here and there in various parts 
of the southern United States, the oldest of these 
trees being about 14 or 15 years at that time. The 
Corporation acquired land adjacent to the Agricul¬ 
tural Experimental Station of the University of 
Florida, and the first seedlings were planted in 1924. 
By 1926, 2500 acres had been planted up, repre¬ 
senting about 200,000 trees. Distribution of one- 
year plants raised in nursery centres is made on very 
favourable terms to bona-fide farmers. In the 
autumn of 1926 the Corporation had half a million 
seedlings in the nurseries available for distribution. 
The Corporation is assisted by the U.S. Department 
of Commerce, and everything is being done to stimu¬ 
late the independent planting of the tung oil trees. 
Seed is now being sold from the nurseries to large 
landholders, and several hundred pounds of seed 
were shipped in 1927 to New Zealand, Jamaica, the 
Virgin Islands, the Philippines, and to England for 
Colonial purposes. In the Report for 1928 the area 
under tung oil trees amounted to 4000 acres, whilst 
another 1000 acres was projected in Florida during 
1929. 

Experiments have been made as to the best 
machinery for crushing the seed, 30,000 lb. of seed 
being experimented upon in 1928. In January 
1929, the first large-scale tung oil mill came into 
operation, capable of expressing about 50 gallons of 
oil jper hour ; this marking the commencement of 
activities on a commercial soale. As yet but a small 
percentage of the trees grown are of an age to pro¬ 
duce fruit; it is considered, however, that in a few 
years a considerable supply should become avail¬ 
able. It is estimated that an area of 100,000 acres 
would be required to supply the present American 
demand. The quality of the American oil is said to 
be better than the Chinese and freer from impurities. 

Turning now to the activities in this direction in 
the British Empire, it is apparent that they fall far* 
short of the American. ftior to 1927 they were 
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almost negligible. It has been stated that experi¬ 
ments were started in various Colonies in 1917, 
though the amount of available seed was small. 
Kenya had a record planting at 5500 feet in 1922, 
seed from the trees being sent to the Imperial Insti¬ 
tute in 1927. India carried out experiments at the 
Forest Research Institute at Dehra Dun. *In 1924 
trees of A. Fordii were fruiting at six years old but 
the seed germinated badly. The work, however, 
was still in an experimental stage. 

The last two years have witnessed a real move¬ 
ment. It was in 1927 that the Research Associa¬ 
tion of British Paint, Colour, and Varnish Manu¬ 
facturers took the matter up and Dr. Jordan’s first 
pamphlet appeared, of which 600 copies were 
printed and widely distributed; considerable 
interest and enthusiasm on the subject was thereby 
stimulated in many parts of the Empire. The 
Research Association then took the step of pur¬ 
chasing 700 lb. of selected seed of A. Fordii of the 
1927 American crop and distributed it to privately 
owned farms and estates, government agricultural 
stations, and forest officers over the widest possible 
area. The general manager of the American Tung 
Oil Corporation rendered invaluable help in this 
matter, not only with seed but also with advice; 
“ for the American view ”, says Dr. Jordan, “ is that 
beyond a certain point they must ultimately look 
to British Empire production to augment their own 
supplies ”. The distribution of the seed by the 
Research Association was effected with the help and 
advice of Sir William Furse, Director of the Im¬ 
perial Institute, and I)r. A. W. Hill, Director of 
the Royal Botanic Gardens, Kew, who heartily 
co-operated. 

The seed was sent to middle and East and South 
Africa, India (Nilgiris, Malwaplateau, (’.IBihar and 
Orissa, Bengal and Assam, the latter province being 
regarded as the most promising), Malaya, Ceylon, and 
Burma, where A . montam is indigenous. Seven tea 
estates have taken up the matter in Assam. All of 
them report approximately 50 per cent germination. 
One estate reports trees averaging 4 ft. in four 
months after transplanting: three reported 6 ft. 
trees as the rate of growth from seed in one season. 

Cyprus is experimenting with the seed, and work 
is being carried out in the West Indies, Palestine, 
Australia, and New Zealand. Reports as to progress 
are insisted upon from all recipients of seed ; as Dr. 
Jordan tersely puts it, “ No reports—no seed So 
far the reports received are mostly favourable. It 
is impossible to follow Dr. Jordan further in his 
most valuable and interesting paper, which deals 
fully with culture, extraction, exports, and so 
forth. To show the extent of the progress achieved 
the following extract may be quoted : ” As far 
as Africa is concerned, tung oil plants of our 
1927 seed are now being watched everywhere 
from Kenya to the Cape—in Nyasaland, Tangan¬ 
yika, the Rhodesias, Transvaal, Natal, and Cape 
Province, and in Nigeria *\ The Research Associa¬ 
tion of British Paint, Colour and Varnish Manu¬ 
facturers and Dr. Jordan are to be congratulated 
on initiating a most valuable piece of work which 
appears likely to introduce a new Empire industry. 
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News sad Views. 


8m Donald MacAlister, president of the General 
Medical Council, who has been Principal and Vioe- 
Chancellor of the University of Glasgow since 1907, 
has submitted his resignation, which will take effect 
early in October, after the opening of the War Memorial 
Chapel. His successor, who is appointed by the 
Crown, will be available for the early part of the 
winter session. There is little doubt that when the 
General Council of the University proceeds to the 
election of a Chancellor in succession to the late Lord 
Rosebery, it will take advantage of the opportunity 
of retaining Sir Donald’s services. The office has 
been generally held by a Scottish peer. Sir Donald’s 
resignation brings to an end a principal ship, the 
sucoess of which is probably unprecedented in the 
annals of Scottish universities. During the past 
twenty-one years, the University of Glasgow has 
made remarkable progress, due mainly to the Princi¬ 
pal’s genius in administration. He soon introduced 
great improvements in the business of the University 
and has unquestionably made it a far more efficient 
and competent organisation. Before he took office, 
there had been frequent friction between the Uni¬ 
versity Court and Senate; but his capacity as 
chairman of the Court and the full confidence of the 
teaching staff in his judgment, insight, and statesman¬ 
ship have allowed the Court without opposition 
steadily to increase its control of the University. 
This change was inevitable, as the Court has remained 
a body of fourteen, of which the Rector’s membership 
is nominal, while the Senate has increased in number 
from 33 in 1907 to 62. 

The number of professors in the University of 
Glasgow has grown during Sir Donald MacAlister’s 
term of office from 33 to 50, an increase of more than 
50 per cent, while the number of lecturers has been 
raised from 32 to 136. The increase in the teaching 
staff has been partly due to the confidence inspired 
in the University among the citizens of Glasgow, 
who have generously endowed new chairs and lecture¬ 
ships, while Sir Donald has recognised that in 
modem conditions university departments can no 
longer be run by one man, but are dependent on a 
group of teachers. The number of students has 
increased from about 2500 in 1906-7 to 4701 in the 
session 1927-28, so that the University of Glasgow 
is now the largest in Scotland, and in Britain is 
exceeded only by London and Cambridge. Sir Donald 
initiated a Students’ Welfare Fund which has pro¬ 
vided a new Students’ Union, increased facilities 
for recreation, and a large pavilion on the sports 
ground. The University buildings have been ex¬ 
tended, including a well-equipped Department of 
Zoology, and new lecture and class rooms for arts 
have been provided by completion of the west 
quadrangle in the main University building. Sir 
Donald MacAlister has also arranged for great 
improvements in the University Library and in the 
Hunterian Museum, for which he secured an income 
that has rendered possible its development on lines 
worthy of the University. The trust in Sir Donald 
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MaoAliater felt by the business men of Glasgow was 
shown at the dinner given him last winter in honour 
of the twenty-first year of his brilliant priacip&lship. 

Sir Henry A. Mihrs continues his campaign on 
behalf of museums. His Carnegie Report in reality 
dealt with the whole theme, but he has, since its 
publication, elaborated the educational possibilities 
of museums in an address to the Royal Society 
of Arts. Now he turns to the museum people 
themselves, and in his presidential address to the 
Museums Association, delivered on July 2, at the 
annual conference of the Association at Worthing, 
he indicates the directions in which they may help 
themselves, or better still may help each other. The 
title of the address indicates its theme—“ Co-opera¬ 
tion : The Task of the Museums Association ” 
(Museums Journal , August). Sir Henry doubts 
whether a unified national museum service organised 
under one of the great Departments of State could be 
successful in Great Britain. The county organisa¬ 
tion which he suggested as the basis for a thorough¬ 
going reformation, referred to in a leading article in 
Nature of July 14, 1928, is ideal in many ways, but 
it is limited in scope, and if a move is to be made 
towards a wider national co-operation, local efforts 
must be reinforced by a more general scheme. The 
driving force of such a scheme ought to centre in the 
Museums Association, which already contains a 
nucleus, not too large but representative, of museum 
workers, and has at hand the machinery for organised 
effort. 

The weight of the Museums Association’s authority 
must be directed to a determined effort at co-operation 
aimed particularly at uplifting the less efficient 
museums, and so raising the whole existing museum 
service to a higher level. But this requires a certain 
amount of reorganisation within the Association itself. 
It must appoint a Council, which would meet as often 
as need be, to formulate and carry out an active 
policy. The annual meeting must be taken seriously 
and must be supplemented by sectional meetings in 
different centres, by organised visits to local museums, 
by discussions of particular difficulties as well as of 
the more general museum themes. More use should 
be made of the Museums Journal in making known 
individual wants and in pooling experience. Museum 
publicity should be encouraged and organised, and 
joint efforts made to arrange special exhibitions with 
the view of attracting and educating the public. 
Finally, some attempt should be made at training 
youth for museum work, first in a simple way by 
holding a summer school for instruction, at whioh 
diplomas of efficiency would be granted, and this 
might ultimately develop into a school of curatorship, 
as has happened in the case of the librarians. These 
suggestions are the bare bones of a progressive policy. 
They imply much forethought as well as spade work, 
but they would help on the museum movement and 
at the same time would add to the efficiency and the 
authority of the Museums Association itself. 
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Last February we directed attention to the initial 
steps being taken to commemorate in a worthy manner 
the centenary of Faraday’s discovery on Aug. 29, 
1831, of electromagnetic induction. From those 
initial steps came the formation of two committees: 
the first, consisting of representatives of the Royal 
’Society, the British Association, the Royal Institution, 
and other bodies, is oonoemed with the purely 
scientific aspects of Faraday’s work in relation to 
the proposod celebrations ; while the second, con¬ 
sisting of representatives of the principal organisa¬ 
tions of those industries which have arison from 
Faraday’s discoveries, is dealing with the industrial 
aspects of the celebrations. This second committee 
has been called together by the Institutio nof Civil 
Engineers. The dates of the celebrations have now 
been fixed, and the proceedings will commence in 
London on Sept. 21, 1931. The British Association 
centenary meeting will begin in London on Sept. 23. 
These two centenaries, with important electrical 
conferences and other events which are to take place 
at the same time, will conjoin to make 1931 ft memor¬ 
able one in every country where the genius of Faraday 
has borne fruit. 

The results obtained by the British Association’s 
expedition to excavate the ruins at Great Zimbabwe, 
of which Miss Caton-Thompson was in charge, were 
of course reported at the recent meeting of the 
Association, and a cabled account has appeared in the 
Times of Aug. 3. Excavation was not confined to 
Great Zimbabwe but was extended to Dhlo-Dhlo and 
other sites. The results must therefore carry greater 
weight than if the work had been confined to one site 
alone. It is evident that the investigations have been 
carried out on rigidly scientific lines and moat careful 
records made so that the results should be beyond 
cavil. In a number of cases digging was carried down to 
bed-rock. Native pottery and weapons and medieval 
imported objects were found at the lowest levels. 
On this evidence and that of the walled structures 
themselves, Miss Caton-Thompson finda herself in 
entire agreement with the conclusions of Dr. Randall- 
Maolver. 

No object found at Zimbabwe could be dated before 
about A.D. 600 and the buildings were probably much 
later. Miss Caton-Thompson thinks the Zimbabwe 
culture to be “ a vigorous native civilization, unsus¬ 
pected by all but a few students, showing a national 
organisation of a high kind of originality and amazing 
industry ”, Sinoe Dr. Randall-Maolver presented his 
report on the Zimbabwe ruins to the British Associa¬ 
tion on the occasion of its former visit to South Africa 
in 1905, his conclusions have been violently attacked, 
his methods severely criticised, and his freedom from 
bias openly questioned. During the last twenty-five 
years a vast experience has been gained in many fields 
in the application of archaeological methods. Yet in 
1929 Miss Caton-Thompson is able to agree with Dr. 
Randall-Maolver’s conclusions in 1905. No more 
complete and satisfactory vindication of the methods 
and results of the earlier investigation could be desired. 
Until some new and utterly divergent evidence appear, ' 
the Zimbabwe question may be regarded as settled. 
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The rapid increase in the number of overhead lines 
in Great Britain makes the question of the best method 
of supporting them a very important one. In a paper 
on concrete poles by W. T. Taylor, published in the 
Electrician for July 26 and Aug. 9, a very strong case 
is made out for the use of concrete poles. Everyone 
who has travelled through western Europe Recently 
must have noticed the large number of high-tension 
lines which are being built and are supported by con¬ 
crete poles. In Great Britain the atmospheric con¬ 
ditions lead to the rapid rusting of lattice steel masts. 
This rapid depreciation has to be added on to the 
initial cost when discussing the relative merits of 
steel and wood pole lines. Mr. Taylor proves that 
this fact in many cases turns the scale in favour of 
wood poles. In the Shannon scheme the Dublin high- 
tension line (110 kilovolts) is supported entirely by 
lattice steel masts, the 38 kv. lines are built on steel 
poles in the southern and wood poles in the northern 
areas, and for the 10 kv. lines wooden poles are used 
exclusively. One great advantage of reinforced con¬ 
crete poles is that they maintain their initial strength 
apparently indefinitely. Painting and renewing or 
resetting poles are entirely eliminated by concrete 
construction. They are no trouble to landlords or 
tenants, and hence wayleavo costs are reduced to a 
minimum. Steel poles are about 30 per cent dearer 
than wood poles, but concrete poles are only about 
10 per cent dearer. The great saving, however, in 
upkeep costs makes the reinforced concrete pole much 
more desirable from the economic point of view than 
either steel or wood poles of any typo. In appearance 
however, thoy are heavy and clumsy and are not so 
neat and trim as steel or wood poles. 

Pkof. E. W. March ant read an interesting paper 
at Johannesburg on Aug. 1 before Section G of the 
British Association on the limits of economical trans¬ 
mission of electrical power. He pointed out that there 
is now no special technical difficulty in transmitting 
electrical energy over several hundreds of miles. 
It would therefore be useful to compare the cost of 
generating electricity at a power station near a coal¬ 
pit and transmitting it to a town, with that of trans¬ 
porting the coal by rail to a generating station in 
the town itself. To make the problem definite, he 
considered the relative merits of a power station at 
Wigan, where there are many excellent coal-pits, 
with one in Liverpool, twenty miles away, the coal 
in the latter oase being conveyed by rail. With 
ordinary everyday efficiencies for the power station, 
the electrical scheme is the more economical. If, how¬ 
ever, an electric unit could be generated for one pound 
of ooal consumed, an efficiency towards which large 
power stations are now approaching, there would 
be equality of costs between the two methods. At 
still higher efficiencies it would be more economical 
to transport the coal, sinoe, for a given output, 
transport costs [diminish as the efficiency increases, 
whilst electrical transmission costs remain con¬ 
stant. In his comparisons Prof. Marohant adopts 
the standard English pressure of 132,000 volts. 
Electricians have already made experiments on an 
overhead line designed for a million volts and no 
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unforeseen difficulties have arisen, The line with its 
lofty steel lattice towers, however, looks more like a 
bridge than a transmission line. Prof. Marchant 
also compares the cost of supplying hydroelectric 
power from the Victoria Falls to the Rand, a distance 
of 600 miles, with that of steam generation in the 
Rand itself. He concludes that if the cost of fuel in 
South Africa increases, the exploitation of the 
Victoria Falls will be economically feasible. 

In a short article in the July Scientific Monthly , 
Tze Tuan Chen directs attention to the fact that 
“ some ideas of the origin of species, of variation, of 
adaptation, and of the structure-function theory were 
formulated [by Chinese thinkers] several thousand 
years before Darwinism came into existence and have 
all been neglected by Western writers in their history 
of the theory of organic evolution He cites 
examples of evolutionary sorts of notions which occur 
in Chinese folk-lore and myths, such as the still 
existing superstition that a shark will change into a 
tiger when it gets on land ; but to our minds such 
magical tales have no bearing upon the scientific thesis 
that one animal is evolved from another. There is 
more to be said for the philosophy of Confucius, who 
in the sixth century B.c., in his “ Yi-ching ”, expressed 
the idea that things were originated from a single 
simple source through “ gradual unfolding and branch¬ 
ing ”, or in the self-transformation theory of Chuan- 
tze (fourth century B.c.). In one place that writer 
Stated that “ the life of all living things is like the 
running of a horse, changing and moving at every 
moment. What do living things do ? They will 
naturally transform themselves.” And again, ” All 
living things are Hjjecies developing to various forms 
through the process of variation”. These are sug¬ 
gestive words, much more indicative of a pregnant 
speculation than other examples the author quotes. 

We have receivod from Messrs. Adam Hilger, Ltd., 
a copy of a bulletin issued by their Sales and Research 
Department, giving particulars of the work of the firm 
during the thirty months ending Dec. 31, 1928. It is 
a notable record in many ways, but it is particularly 
satisfactory to read that their activities can now be 
limited to the manufacture of instruments for research. 
It is noteworthy, too, that more than one-half of the 
soles in 1928 were to foreign countries, several especi¬ 
ally large purchases of spectrometers and interfero¬ 
meters having been mad© by German laboratories, 
including the Physikalische Technische Reiohsanetalt 
at Charlottenburg. Some of the new instruments 
mentioned in the bulletin have already been referred 
to in Nature. A very useful feature is the inclusion 
of a list of some two hundred and fifty references to 
Hilger instruments in scientific journals ; it is often 
difficult to decide the exact form of instrument best 
suited for a research, and a list of this type is an 
invaluable addition to Messrs. Hilger’s well-known 
general catalogue. 

An interesting development in the activities of the 
Faraday Society is the exchange of certain reciprocal 
privileges with the American Electrochemical Society 
and with the Deutsche Bunsen-Gesellschaft. Under 
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the new arrangement, members of the Faraday 
Society can become full members of the other societies 
on payment of reduced subscriptions, and vice versa. 
Membership includes the receipt of all publications 
issued by the societies to their ordinary members. 
There can bo no question that this arrangement will 
not only improve the position of the societies partici¬ 
pating, but will also be a substantia] step towards 
international co-operation in science. 

Lord Lee of Fareham has accepted the chairman¬ 
ship of the Radium Commission which has been set 
up to undertake the custody and distribution in Great. 
Britain of radium purchased by the National Radium 
Trust. 

In a letter to the editor, Mr. Maynard Shipley states 
that the ‘ shaky composition * attributed to him 
(Nature, May 11, p. 736) was due to the printer, and 
that his statement regarding the prevalence of a 
belief in witchcraft in * vast districts 1 of Scotland 
was dorived from two natives of that country. It is 
clear that, at any rate, one of these witnesses was 
referring to the days of his childhood in Scotland, but 
rural Sootland has changed much in the intervening 
years. 

In Nature of Aug. 3, p. 208, it is stated that the 
epicentre of the earthquake recorded at Kew Ob¬ 
servatory on July 23 was close to the north coast of 
Ireland ; this should bo Iceland. Dr. F. J. W. Whipple 
informs us that the shock in question was felt at 
Reykjavik. According to a bulletin issued by the 
International Seismological Bureau at Strasbourg, 
the probable position of the epicentre was 64° N.„ 
23° W. This is very close to the south-west coast of 
Iceland. 

By an Order of the Committee of Privy Council, 
the Viscount D’Abemon and Major A. G. Church, 
M.P., have been appointed members of the Medical 
Research Council on the retirement of the Earl of 
Balfour and of Sir Charles Trevelyan, Bart., M.P. 
Lord D’Abemon will succeed Lord Balfour as chair¬ 
man of the Council. By another Order, made after 
consultation with the Medical Research Council and 
with the president of the Royal Society, Prof. J. J. R. 
MacLeod, Regius professor of physiology in the 
University of Aberdeen, and Mr. Wilfred Trotter, 
honorary surgeon to H.M. the King and surgeon to 
University College Hospital, London, have been 
appointed members of the Council in succession to 
Prof. E. P. Cathoart and Sir Charles Sherrington, 
who retire in rotation on Sept. 30. 

In connexion with Prof. Boys’s letter in Nature of 
June 29, p. 981, on electrified omnibuses, Mr. Charles 
Macnamara, Amprior, Ontario, Canada, informs us 
that in Canada motor tank-truoks for distributing 
motor spirit to service stations are commonly ‘ earthed * 
by a short piece of iron chain wliich drags on the- 
road beneath the truck. This avoids the risk of a 
spark, which might, in the circumstances, be danger¬ 
ous. Mr. Winn W. Davidson, of Gilroy, California, 
in a letter to the Editor, also refers to this practice* 
adding that " in the hot interior valley of the San 
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Joaquin) where during the summer the mean monthly 
temperatures often range from 100° to II4°F., with 
an average humidity of 33 per cent, it is customary 
for the service station attendant to touch the metal¬ 
work of automobiles with the metal nozzle of the hose 
leading from the gasoline pump, before he proceeds 
to fill their gasoline tanks. If this is not done, there 
is danger that a spark in the narrow opening of the 
gasoline tank might ignite an explosive mixture of 
gasoline vapour and air.” 

The eighth Conference Bibliographique Inter¬ 
nationale will be held, by kind permission of the 
governors and Prof. H. L. Callendar, in the Imperial 
College of Science, South Kensington, on Sept. 10 
and 17. The first day will be occupied with council 
meetings. The general assembly and conference, to 
which visitors are invited, will commence at 10 a.m. 
on the second day, when Prof. A. F. C. Pollard will 
give the presidential address. The agenda includes 
further proposals for the reorganisation of the 
Iristitut International de Bibliographic of Brussels, 
reports of tho commissions on Cataloguing Rules 
and on Documentary Technique, and a discussion 
on the possible unification of the aims and objects 
of international bibliographical organisations. In 
view of the fundamental importance of information 
services to science and technology, it is hoped that 
all who have at heart the organisation of information 
will endeavour to be present and assist in the dis¬ 
cussion. The subscription to the Conference is ten 
shillings. Further information may be obtained 
from the organising secretary, Mr. H. T. Pledge, The 
Science Library, London, S.W.7. 

The Ministry of Health hew issued a “ Report on 
Rural Water Supplies ” (London : H.M. Stationery 
Office, price 9 d. net). It deals with both ‘ piped ’ and 
4 non-piped ’ supplies, concerning which many practi¬ 
cal and financial details are supplied. It is considered 
that where a piped supply is unobtainable, there is no 
reason why rain water should not be utilised, at least 
in country districts, particularly for small dwellings. 

We have received the Annual Report for 1928 of 
the Department of Pathology and Bacteriology of the 
University of Leeds, by Drs. Stewart and McLeod, 
the professors of pathology and of bacteriology re¬ 
spectively. A brief summary is given of the work of 
the Department and a list of papers published by 
members of the staff. In an abstract report on cancer 
research by Prof. Passey, reference is made to work 
by Dr. Berenblum which shows that mustard gas is 
capable of inhibiting the production of experimental 
canCer in mice by an active cancer-producing tar, even 
if first applied eleven weeks after the commencement 
Of the tar treatment. 

The April-June issue of the World's Health (vol. 10, 
No. 2) commemorates the tenth anniversary of the 
foundation of the League of Red Cross Societies. 
Among the articles, one by Dr. Pierre Behague 
describes the organisation of first aid on French roads. 
First-aid posts are created wherever the road is 
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dangerous outside towns and villages, twenty posts 
on an average being provided for every hundred 
kilometres of road, and there are at present nearly a 
thousand of these posts. First-aid material is kept at 
the posts, and a staff, including doctor, is attached to 
each one. f 

The review of the work of the Rockefeller Founda¬ 
tion during 1928 has been issued by the president, 
Mr. George E. Vincent. No less a sum than 21,690,738 
dollars was disbursed. Among the objects to which 
sums were contributed may be mentioned (a) lands, 
buildings, or endowments for eighteen medical sohools 
in fourteen countries ; (b) support of the Peking tlnion 
Medical College ; (c) aid to Brazil in combating a new 
outbreak of yellow fever and continued studies of 
that disease in West Africa ; (d) aid to the govern¬ 
ments of twenty-one countries in fighting hookworm 
disease ; and (*?) grants to health servioes, for fellow¬ 
ships, and to the Health Organisation of the League 
of Nations, and several other activities bearing on 
hygiene and health. An interesting review of the 
work of the Foundation during the past sixteen yearH 
is also included. 

Geographers and librarians should be interested 
in the latest catalogue of Mr. W. A. Robinson, 4 
Nelson Street, Newcastle-upon-Tyne, which deals with 
upwards of 300 second-hand works on early American 
voyages and other travels. 

We have received a “ Catalogue of Cine Cameras 
and Projectors” from Messrs. Sands, Hunter and Co., 
Ltd., of 37 Bedford Street, Strand, W.C.2. It will be 
convenient to those who are interested in such appar¬ 
atus and their accessories to have so many of the 
various patterns that are on the market included in 
a single list. 

The McGraw-Hill Publishing Co., Ltd., 6 Bouverie 
Street, E.C.4, has just issued new editions of its special 
sectional lists Nos. 2 and 13 relating respectively 
to books on radio engineering, telegraphy and tele¬ 
phony, and astronomy, mathematics, meteorology, 
and physics. Copies can be had free upon applioation. 

We have received from the publishers, Messrs. 
H. K. Lewis and Co., Ltd., 136 Gower Street and 24 
Gow er Place, W.C.l, the new edition of the Catalogue 
of Lewis’s Medical and Scientific Circulating Library, 
revised to the end of 1927. Tho catalogue is in two 
parts : Part 1, authors and titles, and Part 2, classified 
index of subjects. Part 1, which rims to more than 
400 pages, contains tho full titles of the works listed, 
under authors’ names. The classified index of sub¬ 
jects in Part 2 should be very useful apart from the 
library. In it under a subjoct the names of authors 
of works are given, with date of publication, so that 
the later works may be picked out if desired, and 
by reference to Part 1 the full title of the book can 
be found. Subjects are, moreover, subdivided ; for 
example, ‘ Botany ’ has eight subdivisions—alpine, 
economic, geographical, etc. The library contains a 
considerable selection of works in medicine and general 
science, and the subscription terms appear to be very 
reasonable and free from restrictions. 
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Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—An assis¬ 
tant veterinary inspector under the Surrey County 
Council—to carry out duties under the several Aots 
and Orders relating to : Milk and Dairies ; Diseases 
of Animals; and such other veterinary duties as 
the Council may require—The Clerk of the County 
Council, County Hall, Kingston-upon-Thames (Aug, 
19). An assistant lecturer in the Chemistry Depart¬ 
ment of the Derby Technical Colloge—The Secretary, 
Education Committee, Bccket Street, Derby (Aug. 28). 
A chief inspector of weights and measures under the 
County Council of the West Riding of Yorkshire— 
The Clerk of the County Council, County Hall, Wake¬ 
field (Aug. 31). A male lecturer in education at 
University College, Southampton — The Registrar, 
University College, Southampton (Sept. 2). Pro¬ 
bationary assistant engineers in the Engineering 
Department of the Post Office—The Secretary, Civil 
Service Commission, Burlington Gardens, W.l (Sept. 


12). Lecturers in mechanical engineering and in 
civil engineering, at the Government Technical Insti¬ 
tute, Insein, Burma—The Secretary to the High 
Commissioner for India, General Department, 42 
Grosvenor Gardens, S.W.l (Sept. 14). An assistant 
lecturer in metallurgy and assaying at the Manchester 
Municipal College of Technology—The Registrar, 
Municipal College of Technology, Manchester (Sept. 
16). A professor of physiology at the Presidency 
College, Calcutta—The Secretary to the High Com¬ 
missioner for India, General Department, 42 Gros¬ 
venor Gardens, S.W. 1 (Oot. 31). A lecturer in physics 
at the Memorial University College, St. John’s, 
Newfoundland—S. J. Harrington, Woodfield, Malvern 
Wells. A full-time lecturer in mechanical engineering 
at the St. Helens Municipal Technical School—The 
Secretary for Education, Education Office, St. Helens. 
A marketing research assistant at the National Insti¬ 
tute of Poultry Husbandry—The Director, National 
Institute of Poultry Husbandry, Newport, Salop. 


Our Astronomical Column. 


Telescopic Bielid Meteors.—Prof. Charles P. Olivier, 
who is the director of meteoric observations in the 
United States, notes in Aatr. Nach. 6041, that Mr. 
Franklin W. Smith, while guiding for a photograph 
in Andromeda on Nov. 11 , 1928, saw 11 telescopic 
meteors pass through the field (which was 1 ° in dia¬ 
meter) in the period of 102 minutes. He noted the 

S osition angles of the meteors, from which Prof. 

'livier deduced that 10 out of the 11 were members 
of the Bielid stream, otherwise known as the Andro- 
medids. The radiant was found to be R.A. 10°, 
Decl.+ 40°, with an error not exceeding 3°. There 
were several conspicuous Bielid showers in the last 
century, and the present observation is of value as 
helping to trace the present position of the stream. 
Prof. Olivier expresses the hope that any observers 
who may see telescopic meteors will make a record 
of the time of observation, and the position and direc¬ 
tion of the tracks. 

Curve of Solar Activity from 1877 to 1928 .—Signor 
Luigi Taffara, of Catania Astrophysical Observatory, 
has published a discussion of the solar activity during 
the above period in Mem. Soc. Astron. Ital ., vol. 4. 
Spots and prominences are separately discussed, and 
a curve drawn from a combination of all forms 
of activity. The dates of maximum are given as 
1884-78, 1893-60, 1906-62, 1917-31, 1928-60. Those 
of minimum as 1878-89, 1889-76, 1902-11, 1913-38, 
1923-60. The highest maximum is that of 1893, 
and the curve indicates some tendency for successive 
maxima to be alternately high and low ; this would 
harmonise with the conclusion that the complete 
cycle comprises two eleven-year periods, which was 
deduced from the alteration of the law of polarity of 
spots in successive eleven-year cycles. The author 
gives 4-313 years as the mean interval from minimum 
to maximum, and 0-728 years for that from maximum 
to minimum. 

Prof. Aitken’s Double Stars .—Lick Observatory 
Bulletin, No. 413, contains remeasures by Prof. 
Aitken of 290 of the double stars discovered by him 
early in the century. Several of the stars give evi- 
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denoo of motion ; in a few cases, this is sufficient to 
enable approximate orbits to be calculated, and in 
many more cases it is sufficient to deduce dynamical 
parallaxes. These deductions have not been made 
as yet, but the list offers material for those who have 
leisure for the research. More than one-third of the 
stars are of spectral type F5 to 02 and the remainder 
are divided nearly equally into the groups J98 to A3, 
A 6 to E2, 05 to K2, Aitken 111 is an interesting 
triple star. The close pair consists of two equal stars, 
magnitudes 9-1, mean distance 0-18', period 10-5 
years. The third star, the connexion of which is 
proved by common proper motion, is distant 2 - 2 * ; 
its magnitude is 12-6. Aitken 1928 has also a short 
period, about 19 years. An orbit, computed in 1918, 
is given for the naked-eye star 83 Aquarii; period 
23-82 years, a 0 -246". The list closes with measures of 
14 new double stare discovered in the last two years. 

Stark Effect in Stellar Spectra.—It has been con¬ 
sidered for some time past that the great widths of 
hydrogen lines in stellar spectra are due at least in 
part to the Stark effect. A discussion of line widths 
in early-type stars by Dr, O. Struve (Astrophysical 
Journal , 09, 173) shows that the broadening in these 
types is probably due to a combination of Stark effect, 
axial rotation, and abundance. The general appear¬ 
ance of the lines agrees with the requirements of the 
theory, and the asymmetrical broadening of the lines 
which would be expected from the fluctuating Stark 
effect is also in good agreement with observation. 
The Balmer lines, if broadened by the Stark effect, 
should increase in width from Hfi to He, and although 
measures by Elvey show such an increase, the amount 
observed is smaller than the expected value (a discrep¬ 
ancy whioh is also found in laboratory experiments). 
Dr, Struve finds a definite theoretical relation between 
line width and absolute magnitude in which stars with 
narrow lines are more luminous than those with broad 
lines. This agrees well with the well-known lumi¬ 
nosity effect discovered by Adams and Joy, which 
is used at Mount Wilson and at the Norman Lookyer 
Observatory in the determination of spectroscopic 
parallaxes of early-type stars. 
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Research Items. 


Prehistoric Man in East Africa.—In Man for July 
Mr. E. J. Wayland discusses the dating of prehietorio 
man in East Africa in connexion with the geological 
evidence from pluvial periods in that area in the qua¬ 
ternary age. He suggests that archaeologists, in draw¬ 
ing conclusions from this evidence, have not observed 
all due caution which the conditions demand. It is 
now possible to tabulate the major events in the 
Pleistocene history of this country. There are three 
moderately well-fixed points : First, Oligocene earth 
movements which superinduced the present topo¬ 
graphy on an older ; second, a mid-Pleistocene dry 
period ; and then a moist period preceding the present. 
By means of correlation of the evidence at different 
points, it appears that, at the time of the laying down 
of the gravels of what is called the 175 ft. terrace, that 
is, early (perhaps including late) Pleistocene times, there 
was a climatic change, |>os8ibiy a local expression of a 
world event, at a time when the Giinz-Mindel pluvial 
should have occurred. For these reasons the First 
Pluvial is tentatively accepted. There is abundant 
evidence of a similar change after the mid-Pleistocene 
dry spell, which is regarded as the second Pluvial. It 
was followed first by a brief period of aridity and then 
by the sub-recent moist period, scarcely to be called 
a pluvial^ It is argued that this last period corresponds 
to the Buhl with Magosian (epi-palaeolithic) industry ; 
the second Pluvial to Riss-Wurm with Sangoan 
(Mou^terian with local facies) industry, and the First 
Pluvial to Giinz-Mindel with Kafuan (pre-Chellean) 
industry. It is noted that no unquestionable Chollean, 
Acheulean, and Neolithic remains have yet been found 
in Uganda. On this dating the Third Pluvial of the 
Kenya Archeological Expedition becomes the equi¬ 
valent of Epi-Pluvial and Nakuru man no older than 
the Fayum Neolithic. 

Unitary Behaviour of the Nervous System.—In his 
presidential address to Section 3 of the Royal Society 
of Canada, delivered at the meeting in May last, Prof. 
Frank Allen, professor of physics in the University 
of Manitoba, made an interesting contribution to the 
study of neural phenomena. Investigations extend¬ 
ing over a period of twelve years and involving in¬ 
genious methods for correlating the degree of sensa¬ 
tion with the insensity of stimulation, have culminated 
in a broad generalisation which, in effect, permits 
the application of an equation of Fechner’s form, not 
only to the subjective phenomena of sensation, but 
also to all types of physiological responses and to 
so-called psychological processes. In order to em¬ 
brace responses (S) given by very strong and very 
weak, as well as the usually accepted medium inten¬ 
sities (7) of stimulation, Allen shows that his graphs 
conform to the generalisation 

S ^ ±k log / + c, 

where k and c are constants possessing physiological 
significant)© and the + or - signs are to be interpreted 
according as to whether the effect of a stimulus is to 
enhance or to inhibit the response of a succeeding 
stimulus. The application of this equation to certain 
phenomena of colour vision, taste, etc., and even 
learning processes, tends to remove many of the 
difficulties associated with these. 

American Shore Birds.—In a second part of his 
account of the North American * waders \ Arthur 
Cleveland Bent describes the habits—courting, nest¬ 
ing, and breeding—of forty-five species, some of 
Which are even more distinctively European than 

No. 3120, Vol. 124] 


American ( U.S . Nat . Mus. Bull., 146). The accounts 
are thorough, as may be judged from the size of the 
volume, 340 pages, and they bear evidence of careful 
record-sifting. Amongst much of interest 4*0 the 
ornithologist and naturalist in these pages, we cite 
only the recent discoveries, after many years, of the 
nest and eggs of the surf bird (Aphriza virgata) 1000 
feet above the timber-line in Alaska, of the wandering 
tattler ( Hetcroscelus iyicanus ), also in Alaska, and the 
account of the practical extermination of the Eskimo 
curlew (Nummius borealis), which is attributed to 
the slaughter of migrating birds in Canada arid the 
United States. 

Deep-water Sponges.—M. Burton (Jour. Quekett 
Microscopical Club, vol. 16, 1928) has given an inter¬ 
esting comparative account of the characteristics of 
shallow-water and deep-sea sponges, with notes on 
their external form and reproduction. While light 
is perhaps not essential to growth, there is a suspicion 
that in some species it contributes materially to the 
well-being of the sponge, and that it may constitute 
an important factor in determining the depths to 
which the species can penetrate. Discussing the 
skeleton, the author is led to conclude that it is im¬ 
possible for sponges to exist without skeletal support 
for the tissues except in the very shallowest waters, 
and that in default of its proper skeleton the sponge 
will use almost any means (for example, by packing 
its tissues with sand grains, etc.) to make good the 
deficiency. It is known that the formation of spongin 
can usually only take place in moderate temperatures 
and the restriction of the Euceratosa- -with few excep¬ 
tions—to the seas between 45° N. Lat. and 45° S Lat. 
supports this view, as also does their abundance in 
the warm shallow waters of Die Mediterranean and 
the Gulf of Mexico. Deep-sea sponges are character¬ 
ised by the symmetry anti regularity of their external 
form, lack of colour, adoption of special methods of 
reproduction and the development of structures— 
long stalks of spicules, or basal tufts of spicules which, 
becoming matted with mud, act as floats or rafts— 
which lift the animals above the unstable substratum 
of oozes. The author discusses each of these character¬ 
istics. He states that in the deep-sea Tetraxonida, 
particularly those living below 600 fm., ova and 
sperms and the early stages of cleavage are unknown, 
but many hundreds of embryos have been found. The 
fact that these are all in an advanced stage of develop¬ 
ment and tho absence of ova leads the author to doubt 
the sexual origin of the embryos. 

Hydatids in South Australia.—In a further paper 
on this subject (Bull. No. 40 ; Council for 8ci. and 
Ind. Rea., Australia, 1929), Dr. I. Clunies Ross finds 
considerable variation in the size and shape of the 
hooks in tho species Echinococcus granulosus. The 
eggs are viable under moist conditions in summer for 
three weeks, but they will not withstand desiccation. 
Hatching of the egg appears to occur normally in the 
small intestine. Hydatid cysts remain viable after 
removal from the host for four days at 20°-23° C., and 
for thirteen days at temperatures between 4° and 8° C. 
Adult Echinococcus require about seven weeks for 
complete development. The most important control 
measure to prevent infection of the dog is the boiling 
of all offal of cattle, sheep, and pig before feeding to 
dogs. Infestation of man with the cysts, which appears 
.to be increasing in South Australia, is preventable by 
the observance of elementary rules of hygiene, such 
as washing after handling any country dogs. Dogs 
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should be treated periodically to free them from the 
adult worm (arecoline hydrobromide is highly effica¬ 
cious for this purpose). The author emphasises the im¬ 
portance of an educational campaign tor the instruc¬ 
tion of stockowners and others as to the nature of 
hydatid disease and how it may be avoided. 

Structure of Cellulose.—Because of its industrial 
and botanical importance, the structure of cellulose 
continues to arouse considerable interest. A recent 
number of the Journal of the Textile Institute (20, 
No. fl ; 1929) contains two papers dealing with the 
interpretation of the structure from data derived from 
water absorption. A. Urquhart (pp. T 125-132) con¬ 
siders particularly the cause of the hysteresis during 
water absorption and desorption, while F. T. Pierce 
(pp. T 133-150) develops a mathematical treatment 
of a two-phase theory of the absorption of water 
vapour. In both cases, hydration and dehydration 
are treat-eel as in part due to chemical forces at the 
surfaces of the cellulose units and in part due to the 
spaces between the micellae. 

Kimberlite Pipes and Sub-crustal Rocks. -The 
South African Journal of Science for December last 
contains a valuable article by Dr. P. A. Wagner on 
“The Evidence of the Kimberlite Pipes on the 
Constitution of the Outer Part of tho Earth ”, 
Reasons are given for believing that the kimberlito 
magma originated at a depth of the order of 60 km. 
In addition to granite and gneiss, the xenoliths 
brought up by the magma include gabbro, amphi¬ 
bolites, pyroxeno-granulite, eclogites of both types, 
and a great variety of peridotites. There is complete 
absence of any xenoliths that could be referred to the 
hypothetical basaltic substratum postulated by Daly, 
Joly, and Jeffreys. The sial crust is here apparently 
underlain by- a shell of gabbroid amphibolites and 
granulites passing down into gabbroid edogite. This 
in turn, if the reasoning is correct, is underlain by a 
great peridotite zone in which there are bands and 
lenses of pyroxenite and eclogito, both of types allied 
to peridotite. The chemical composition and radio¬ 
activity of the kimberlite eclogites do not support 
the hypothesis of the equivalence of eclogites and 
j>lateau-basalt. The amphibolite-granulite shell is 
tentatively regarded as a vast potential reservoir of 
basaltic magma. If Dr. Wagner’s researches could 
be correlated with ‘ near ’ earthquake observations 
in South Africa, a definite advance in our knowledge 
of sub-crustal rocks would be achieved. 

Eutectics *ftd Igneous Rocks.—In a paper appearing 
in the Comples rendus de la SociUe giologique de 
Finlande , No. 2, 1929, Prof. W, Wahl gives a valuable 
account of the theory of eutectics and its application 
to problems of the crystallisation of igneous rocks. 
It is shown that the influence of * eutectic surfaces ’ 
on the behaviour of rock magmas during crystallisa¬ 
tion provides a valuable clue to an understanding of 
the way in which individual members of the great 
rock familios come to vary from one occurrence to 
another, and to contain minerals of varying composi¬ 
tion within the limits of a few isomorphous series. 
The mixed crystals separating on different sides of a 
singular point on a eutectic surface are of different 
composition, and as crystallisation proceeds, they 
come to be enriched in opposite ways. Thus in 
magmas that differ in composition but slightly, 
crystallisation-differentiation may proceed in quite 
different ways. Change of pressure may affect the 
position of maximum and minimum points on the 
liquidus curve of a mixed crystal series, and therefore 
crystallisation-differentiation occurring at different 
pressures may result in the production of different 
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residual magmas from the same parent magma. 
The paper shows how complicated the interplay of 
controlling circumstances may be, and is worthy of 
careful study by all petrologists. 

Magnetic Survey of Italian Somaliland.—Volume 2 
of Memoirs of the Central Office for Meteorology and 
Geophysics, Rome, contains an account by Prof. 
Luigi Palazzo of the magnetic survey of Jubaland and 
Italian Somaliland carried out in 1926. The principal 
instruments used were a Dover-Schneider magneto¬ 
meter and a Dover dip circle. The positions of the 
points of observation were determined from govern¬ 
ment maps available, or in cases of doubt by direct 
measurements of latitude and longitude. The results 
are shown by lines of equal deviation, equal dip, and 
equal horizontal force over an area from Lat. 2° S. to 
5° N. and from Long. 41°-46 C1 E. The lines of equal 
deviation rim approximately from north-west to 
south-east perpendicular to the Benadir coast, the 
deviation being 2° 10' W. in the south at Port Sher¬ 
wood and 0° 30' W. near where the Shebeli River 
crosses the Abyssinian frontier. The lines of equal 
dip run from west-by-north to east-by-south, tho dip 
being 11° south in the north and 25° south in the 
south. The lines of equal horizontal force run in 
nearly the same direction, the force being 0*34 in the 
north and 0-31 in the south. Corrections to the 
deviations of the compass recorded in the Italian and 
in the British Admiralty Charts exceeding in a few 
cases 1° are necessary. 

Recombination of Electrons and Ions.-—Prof. R. 
Seeliger has published a useful summary of the scat¬ 
tered papers dealing with the recombination of positive 
ions with free electrons, in the issue of the PhysikaU 
isc-hc Zeitschrift for June 1 (pp. 329 - 357). This 
particular atomic process is of importance in many 
connexions. It gives rise to a type of continuous 
spectrum stretching from tho limits of a spectral 
series to shorter wave-lengths, and extension of recent 
laboratory work in which such spectra have been 
studied in conjunction with electrical measurements 
by Dr. Langmuir’s methods should be of great value 
in elucidating the conditions under which similar 
spectra can be produced in stars. Some of the still 
incompletely understood phenomena of the Geissler 
discharge are also beginning to yield to the same 
treatment. On the theoretical side, recombination 
comes in as one of the unit processes occurring in the 
maintenance of equilibrium in thermally ionised 
media, and so again becomes important in connexion 
with the theory of stellar atmospheres, whilst very 
recently it has, like many other rather obscure pheno¬ 
mena, been receiving the attention of the quantum 
mechanics. Prof. Seeliger dismisses this last aspect 
of recombination in a few lines, but proposes to return 
to it again later. The value of critically written 
articles of this type at the present time cannot be too 
strongly emphasised. 

Acoustics of Public Halls.--An article in the 
Journal of the Franklin Institute for July by Emile 
Berliner, whose death has recently been reported, 
gives an aocount of a method he invented for im¬ 
proving the acoustical properties of auditoria and 
public halls. About one quarter of the total area 
of the auditorium walls underneath the ceiling is 
covered with wire cloth diaphragms over which is 
spread a special porous cement mixture. When dried 
and hardened, this forms a smooth cement wall 
surface. Cement diaphragms thus formed are found 
to be as vibratory as the sounding boards of pianos. 
They diffuse as well as reflect the sounds which fall 
on them coming from singers, speakers, and mechani- 
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cal sources. This has a marked tendency to prevent 
both reverberations and echoes. Practical experience 
has shown that this method has been successful in 
improving very appreciably the acoustic conditions. 
When theatres are treated in this way it is sometimes 
found possible to reduce considerably the size of the 
orchestra. Hitherto absorption has been mainly 
relied on to eliminate reverberations. The Berliner 
method is stated to give better results. These 
diaphragms cannot be used on floors, Furniture and 
audiences have to be dopended on to prevent the 
disturbing sounds which would otherwise proceed 
from empty and reflecting floor spaces. Ail audience 
filling about a quarter of the floor space is usually 
effective in preventing the disturbances which would 
otherwise arise from the floor. 

Ultra-Violet Microscopy.—The June issue of the 
Journal of the Royal Microscopical Society contains the 
residential address delivered in January last by Mr. 

. E. Barnard, on some aspects of ultra-violet micro¬ 
scopy. Mr. Barnard discusses the materials—quartz 
and fluorite -available for making lenses, slides, and 
cover-glasses for ultra-violet microscopy, and points 
out the results of the defects present in some samples 
of these substances which rentier them useless for 
this special purpose. He then passes to consider the 
illuminants suitable for ultra-violet work and states 
that the cadmium spark-image in wave-length 275 mm 
is still the most suitable. He uses a pin-hole camera 
for observation of the spark-image so as to enable an 
image of almost constant length and form to be 
secured by adjustment of the spark-gap at short 
intervals. Turning to dark-ground illumination, he 
points out that a silvered surface, such as is used for 
visual light, is quite unsuitable for ultra-violet work, 
and that magnalium is the best metal hitherto found 
for this purjxwe, as in certain wave-lengths it reflects 
as much as 81 per cent of the incident light, but this 
is contingent on the production of a polished surface 
of high quality. Messrs. R. ami J. Beck, Ltd., have 
produced an ultra-violet dark-ground illuminator, the 
reflecting surfaces of which are of magnalium, and the 
top lens, which is in immersion contact with the 
under side of the slide, is of fused quartz. Mr. Bar¬ 
nard expresses the opinion that the results achieved 
with this apparatus and a quartz objective mark a 
striking advance. In conclusion, he refers to the 
wealth of fine detail shown in the photographic nega¬ 
tives obtained and expresses the hope that the method 
may contribute to the advance in our knowledge of 
the filterable viruses. 

Preparation of Phosphorus Trioxide.—Since the pre¬ 
paration of phosphorus trioxide in a state of purity by 
Thorpe and Tutton in 1890, several experimenters 
have had occasion to obtain this compound. In no 
case, however, have any details of this difficult prepara¬ 
tion been published which would provide a possibility 
of obtaining any control over the yield of the trioxido. 
These have recently been given in full by Wolf and 
Schmager in the Berichte of the German Chemical 
Society and in the June issue of this journal Wolf, 
Kalaehne, and Schmager describe experiments on the 
other methods of preparation of phosphorus trioxide 
which have been reported, such as the action of phos¬ 
phorus trichloride on phosphorous acid. It was shown 
that none of these methods gave any trioxide, and the 
authors state that the method used by Thorpe and 
Tutton, namely, the regulated combustion of white 
phosphorus in air, is so Jar the only one which leads 
to the formation of phosphorus trioxide. 

Dichloramine.—Although the first and last chlorin¬ 
ation products of ammonia, namely, monochlor- 
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amine, NH a Cl, and nitrogen trichloride, NC1 3 , are 
known in the pure state, very little information is 
available as to the existence of dichloramino, NHC1 8 . 
In the July number of the Journal of the American 
Chemical Society , R. M. Chapin describes some experi¬ 
ments in which a solution of ammonium acetate of 
definite acidity controlled by a buffer solution was 
treated with chlorine water similarly treated with a 
buffer solution. The resulting solution was ex¬ 
tracted with ether or carbon tetrachloride and was 
also analysed for the nitrogen-chlorine ratio. The 
results showed that dichloramine is produced by the 
chlorination of ammonium ions at acidities in the 
range pH 4-4 to pH 8*5, being the sole product at 
pH 4 *5 to pH 5*0. it is also produced by corresponding 
acidification of rnonochloramine solutions. So far, 
the substance is known only in solution. 

Buildings to Withstand Hurricanes.—In an article 
in Engineering of Aug. 2, on “ Recent Tornadoes ami 
Hurricanes ”, Mr, R. Fleming summarises the reports 
on the damage done by the St. Louis tornado of 
Sept. 29, 1927, and the Porto Rico hurricane of 
Sept. 13, 1928, and refers to the lessons to be learnt 
in regard to the construction of buildings to withstand 
these severe storms. A committee of engineers and 
architects which reported on the St. Louis tornado, 
said that greatest damage was due to the effect of a 
partial vacuum at the centre of the tornado. While 
it might not be possible for any economical form of 
construction to withstand the maximum force of the 
wind, the indisputable teaching of the disaster was 
the importance of integral bonding between all parts 
of buildings, from the individual bricks of a wall to 
the completed structure. The velocity of the Porto 
Rico storm is estimated to have reached 180-200 
miles per hour. At one place, Cayoy, the effects were 
as destructive as elsewhere, but the 600 ft. wireless 
towers stood. Nuts were loosened, anchors yielded, 
bracing members bowed and snapped back to a taut 
position like cords, but no rivets wore reported as 
being sheared or any members broken. 

Fluid Flow in Pipes and Channels.— The flow of 
fluids in pipes and channels, which is of importance 
in such practical matters as the study of steam 
turbines, the design of boilers, condensers, and 
evaporators, the ventilation of buildings and mines, 
the handling of liquid fuels, questions of water supply, 
irrigation and sewage disposal, has been the subject 
of much experimental inquiry of recent years, by 
Reynolds, Stanton and Pannell, Schiller, Hopf, 
Fromm and others. In Engineering for July 19 and 
26, and Aug. 2, Messrs. S. J. Davies and C. M. White 
give a review of the advances mado in this branch of 
hydraulics. Beginning with notices of the work of 
Poiseuille in 1846, and of Darcy in 1857, they make 
especial reference to that of Reynolds, who first 
introduced streams of coloured liquids into the main 
stream of water passing through glass tubes and 
showed that at somo critical velocity the motion 
changes from laminar or streamline to turbulent- 
flow. He also applied dimensional reasoning to 
practical hydraulics, and thus laid the foundation of 
more recent research. In the experiments of the 
investigators mentioned, different liquids were used, 
the pipes and channels were made of various materials 
fluid of various cross sections, and to Fromm, working 
in conjunction with Hopf at Aix-la-Chapelle, we owe 
a comprehensive laboratory study of the influence of 
roughness. Recent advances owe much to the use 
of the principle of dimensional-similarity, but that 
■ principle, though an almost universal tool of the 
scientific worker, has not yet received sufficient- 
recognition by the practising engineer. 


282 


NATURE 


[August 17,1929 


Toxicity Tests for Novarsenobenzene. 


ALTHOUGH the firsenobenzenes of therapeutic 
^ value are, theoretically, chemical individuals, 
different batches of the same compound may vary both 
in toxicity and therapeutic efficiency, so that biological 
tests on each batch are essential before clinical use. 
Two separate tests are required, since toxicity and 
therapeutic efficiency are not proportional : in fact, 
they may vary inversely, and a toxic sample may have 
only a negligible therapeutic effect. The tests are 
usually carried out on mice. In the therapeutic test 
the animals are first infected with a trypanosome and 
the curative effect of a small dose of tne drug under 
test observed ; in the test for toxicity, larger doses 
are given and the mortality determined, the dosage 
being such that some proportion, but not all, of the 
animals injected die within some specified period after 
the administration. The toxicity tests in use for 
novarsenobenzene and neosalvarsan have been ex¬ 
haustively examined by Durham, Gaddum, and 
Marchal : 1 their conclusions are of interest both from 


the point of view of toxicity tests in general, and also 
from the fact that they have led to the formulation of 
a simple and trustworthy test for this compound. 

The test required is not one for the determination 
of the potency of the sample in terms of the standard, 
but one ensuring that its toxicity does not exceed that 
of the standard by more than a specified amount, and 
the investigation was directed to settling the limit of 
permissible toxicity and prescribing a simple test 
which would exclude the majority of samples exceed¬ 
ing this limit whilst passing the majority of those 
lymgj within it. The standard preparations were 
obtained from Prof. Kolle, of Frankfurt, who diatri- 
buted thorn on behalf of the Health Organisation of 
the League of Nations. 

The first aim was to obtain a curve relating death- 
rate to dose injected : this * characteristic * curve has 
the 8-shape common to toxicity curves in general. 
To eliminate possible variations in sensitiveness of 
different batches of mice injected on different days, 
the range of doses was given to animals of each batch 
each day, the experiment being continued for several 
days until a sufficient number of animals had been 
injected with each dose. Throughout the investiga¬ 
tion, however, no evidence of a day or seasonal varia¬ 
tion in sensitiveness was obtained. The curve is 
steeper, that is, small variations in dosage cause 
greater variations in mortality, when animals of a 
uniform stock are used, and especially when they are 
of much the same weight: greater accuracy is obtained 
with fewer animals of uniform sensitiveness than with 
a much larger number of a mixed stock. The curve 
was steepest with doses between 0*4 mgm. and 0 5 
rngm. per gm. body weight, the mortality being 
observe! over a period of three days after the injec¬ 
tion. Investigation of the relationship between weight 
and sensitiveness showed that mice of 13-15 gm. 
weight are about 25 per cent more resistant than 
those of 18-20 gm, or 24-26 gm. Females of 18 gm. 
in weight or more are 8-10 per cent more susceptible 
than males, but there is little difference between the 
sexes in the case of the smaller animals : the males, 
however, are more uniform in their reaction. It 
appears from the results obtained that Bex can be 
neglected, but that, if possible, animals of similar body 
weight should be used : if the limits of variation in 
weight are within 2 gm., the dose can be expressed 
in mgm. per mouse. 


* Medical Research Council. Special Report Series, No. 128: 
Reports on Biological Standards. 2: Toxicity Tests for Novareeno- 
bensene (Neoealvarsan). By Vlorenoe M. Durham, J, H. Gaddum, 
and J. B. Marchal. Pp. 40. (London: B.M. Stationery Office, 1920.) 
9i. net 


No. 3120, Vol. 124] 


Having obtained the characteristic curve with the 
use of a largo number of mice, it is possible to calculate 
the probability that not more than a certain number 
of a small number injected, for example, 5, 10, or 30, 
will die for different values of the true mortality, and 
hence the probability that the true toxicity of a 
given sample will be disclosed when only a small 
number of animals is used. In the specific case 
under investigation the upper limit of permissible 
toxicity has been fixed at 20 per cent above standard, 
so that the question to be settled is the probability of 
a sample witnin this limit passing and of one exceeding 
this limit being rejected, when the test is carried out 
with the use of only a small number of animals. 

The tests at present in use have been examined 
with the aid of these calculations : the British is not 
sharply discriminative and allows an undue proportion 
of toxic samples to pass ; the German gives a sharper 
discrimination but still passes many toxic samples ; 
the Japanese and American are even less discrimina¬ 
tive than the British, and fail to exclude many samples 
exceeding the limit of 20 per cent greater toxicity than 
standard. 

As a result of the investigation an improvement in 
the test is proposed, to give greater discrimination 
and to exclude more of the toxic samples. The drug 
is dissolved in water, freshly redistilled with a con¬ 
denser of hard glass, at 2 per cent strength, and the 
fresh solution injected into the tail vein of the animal. 
The mice used are fasted overnight, weighed, and then 
given food, the injeotion being made an hour or so 
later. The test is carried out in three stages. In the 
first, 10 animals, weighing 18-20 gm., are taken and 
into each is injected 7 -6 mgm. of the novarsenobenzene: 
if not more than 2 die, that is, 20 per cent mortality, 
the sample is passed forthwith : among those passing 
would be samples with a toxicity less than that of the 
standard and about 61 per cent of those with a toxicity 
equal to that of the standard. The others are injected 
in the same dose into a further 10 mice, and the total 
mortality on the 20 animals so far used observed : if 
this is not more than 40 per cent, the sample passes : 
a further 38 per cent of the samples of standard toxicity 
should pass at this stage. Further, if more than 15 
of the animals have been killed, the sample can be 
rejected without further test, as exceeding the limit 
of permissible toxicity. The remaining samples are 
injected into a further 10 animals : those which have 
killed not more than 16 of the total of 30 injected are 
passed, whilst those causing a higher death-rate are 
rejected. Hence the final demand of the test is for 
the survival of at least 60 per cent of 30 mice on a 
dose of 0-4 mgm. per gm. The test passes all samples 
of toxicity up to that of the standard, and fails 0*4 
per cent of those of toxicity 10 per cent above that 
of standard, 59 per cent of those of toxicity 20 per 
cent above, and 99 6 per cent of those of toxicity 30 
per cent above. If this test is considered to be too 
severe, 0*38 mgm. per gm. or a total dose of 7-2 mgm. 
can be used, when 94 per cent of samples of toxicity 
20 per cent above that of standard would pass, but 
only 11 per cent of those of toxicity 30 per cent 
above. 

The actual dosage used may require adjustment 
according to the sensitiveness of the stock of mice 
employed : the standard enables this sensitiveness to 
be tested from time to time and also allows of com¬ 
parable results being obtained in different laboratories 
with different conditions of diet, temperature, etc. 
Samples of the drug properly dried ana kept at low 
temperatures remain stable over several yean, and 
show no increase in toxicity after this time. 
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An International Committee 

fTTHERE was recently held in Paris the first meet* 
J- ing of the Comity International d’Histoire des 
Sciences, which owes its existence to the International 
Congress of Historians. At the meeting of that body 
last year at Oslo, the first steps were taken towards 
the formation of the new Comity, Most benevolent 
and practical interest in the Comit6 International has 
been evinced by the permanent office of the parent 
body, and especially by its distinguished secretary, 
M. 1’H^ritier. It is consonant with our experience of 
other intellectual movements that the stimulus to¬ 
wards studies on the history of science has come not 
from governments nor even from universities, but 
from voluntary associations of individual workers. 
As the heroic figure of the movement for the study 
of the history of science, we may cite Dr. George 
Sarton, a Belgian who is now domiciled in the United 
States. His self-sacrificing industry was interrupted 
but not deflected by the European upheaval. He has 
now the satisfaction of watching the growth of the 
History of Science Society, which has honoured itself 
by contributing some part of the cost of Sarton’s 
remarkable journal Isia, The History of Science 
Society has its centre in Washington. It numbers 
many Europeans among its members, and welcomes 
all who take interest in the history of science. 

The newly-formed Comity International d’Histoire 
des Sciences has its seat in Paris. The Comity itself 
will consist exclusively of persons actively engaged in 
investigating problems within the field of the history 
of science and technology. It will comprise 30 membres 
ejfectifa and 50 membres correapondants . They will 
meet annually in Paris, while every three years they 
will hold larger international congresses. The Comit6 
is of course in active co-operation with the larger 
History of Science Society, to which all of its members 
belong, and there is no sort of rivalry between the two 
bodies. 

The first president of the Comite International 
d’Histoire des Sciences is the very distinguished 
Italian mathematician and writer on the history of 
mathematics, Prof. Gino Loria of Genoa. The hon¬ 
orary secretary is Prof. Aide Mieli, distinguished both 
for his own writings on the history of soienoe and for 
the journal Archaion edited and published by him. 
The success of the recent Paris meeting of the Comity 
was mainly due to the admirable organisation of Prof. 
Mieli. 

The French Government has allotted to the Comity 
a beautiful homo in the H6tel Never*!, a seventeenth 
century house which formerly belonged to Mme. de 
Lambert and afterwards held the first nucleus of the 
Biblioth&que Nationale. Here Prof. Mieli is organising 


on the History of Sciences. 

a Centre International d’Histoire des Sciences, in 
which he will be assisted by Mme. H£16no Metzger, 
author of important contributions to the history of 
chemistry and physics. Madame Metzger will act as 
archivist and librarian. 

In the Hotel Nevera the members of the Comity 
recently assembled, the constitution of the Comity 
was agreed upon, and a number of most interesting 
apers were read. Among them were contributions 
oth by the president and by Prof. Ruska of Berlin 
on the importance of Arabic manuscripts for the study 
of the history of mathematics ; by Prof. Thorndike of 
Columbia University, president of the History of 
Science Society, on a treatise on aurgeiy ascribed both 
to John Breccia and to Peter of Tossignano ; by Prof. 
Mieli on Spallanzani and his relationship to Redi and 
to Pasteur ; by Prof. Dingier of Munich on Nicholas 
of Oresnies ; by Prof. Darmstaedter of Munich on his 
remarkable experiments to elucidate the formation of 
copper and silver alloys described in ancient treatises 
of alchemy ; by Prof. Sigerist of Leipzig on the organi¬ 
sation of medical historical research; and by Dr. 
Feldhaus of Berlin on his Institute for the History of 
Technology. Prof. Vetter of Prague described the 
holograph manuscript of the “ De Revolutionibus 
Orbium Celesfcium ” of Copernicus, now at Prague. 
He discussed the interesting divergences between the 
manuscript and the first printed edition, and it was 
agreed that the manuscript should if possible be pub¬ 
lished in facsimile as an important historical document. 

One session, attended by many distinguished 
visitors, was devoted to a commemoration of the 
work of the late Paul Tannery, who not only himself 
made important cont ributions to the history of science, 
but also, so early as 1903, at the International Con* 
gross of Historians in Rome, foreshadowed the creation 
of a permanent international body for the study of 
the history of science. 

Paris opened its hospitable doors to the Comity. 
A dinner was given by the parent Comity International 
des Sciences Historiques, and a reoeption by the 
Institut International de Cooperation Intellectuelle. 
The latter was the occasion of an eloquent address by 
the assistant director of the Institut, Prof. Alfred 
Zimmern, who expressed the hope that, through the 
history of science and cognate synthetic movements, 
it might be possible for the mind of the savant to 
exercise its legitimate influence in the international 
oomity of nations. 

Dr. Charles Singer was elected president of the 
Comity International d’Histoire des Sciences for the 
next two years, and it was decided to hold an inter¬ 
national congress in London in 1931. 


Meteorology in British East Africa? 


rpHE first Memoir of what is to be known as the 

British East African Meteorological Service, from 
the pen of its director, Mr. A. Walter, formerly director 
of the Royal Alfred Observatory, Mauritius, has 
recently been received. This memoir describes the 
circumstances leading up to the inauguration of a 
joint meteorological service for British East African 
territories. The money for the undertaking is to be 
contributed by the Governments of Egypt, the Sudan 
and Zanzibar, and those of the East African colonies 
Uganda, Kenya, Tanganyika, and Northern Rhodesia; 
the Egyptian Government is intimately concerned 
with the acquisition of meteorological information 
from tiie East African uplands, the rainfall of which 
controls the Nile flow, and not inappropriately makes 
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the largest financial contribution. For many years 
records of rainfall and temperature have been col¬ 
lected by the agricultural departments of Kenya, 
Uganda, and Zanzibar, and Tanganyika possessed a 
fully organised meteorological service when under 
German rule. 

The new service begins with funds amounting to 
nearly £7000 a year and is able to undertake a com¬ 
paratively ambitious programme involving the organi¬ 
sation of five ‘ first order * stations, where the work 
will include electrical and magnetic observations, 
measurements of solar radiation, .and the exploration 
of upper wind currents by means of pilot balloons. 
In addition, there will be about forty 4 second order ’ 
telegraphic reporting stations, at which observations 
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of atmospheric pressure, wind direction and velocity, 
rainfall and cloud, will he made twice a day. The 
stations will be important in connexion with weather 
forecasting for the air services, and it is hoped that 
they will assist the forest advisers of Government in 
the problem of the progressive desiccation of Africa. 

The fact that the funds necessary for the launching 
of such a large meteorological service in a few years 
were forthcoming, taken in conjunction with the 
slow growth (d European services in the latter half of 
last century, shows the extraordinary increase of recog- 
nition of the value of applied science that has taken 
place within the last ten or fifteen years. 


University and Educational Intelligence. 

Cambridge.— At Emmanuel College the student¬ 
ship offered to a student of another university intend¬ 
ing to begin research in Cambridge in October 1929 
has been awarded to Mr. J. K. L. MacDonald, of 
McGill University, Montreal, for research in physics. 
The following awards have been made from the Re¬ 
search Fund to members of the College: Student¬ 
ships of £150 each for two years to N. W. Pirie (bio¬ 
chemistry) and S. Clay (botany); grants to J. G. A. 
Griffiths (physical chemistry) and E. W. Piekford 
(psychology). 

Mr, E. T. C. Spooner has been elected to a research 
fellowship at. Clare College. Mr. Spooner was placed 
in the first class of the Natural Sciences Tripos, Part 
]T. (pathology) in 1925 and was elected to a Common¬ 
wealth Fellowship tenable at Harvard in May 1929. 


DtraiNG the next few months about a hundred 
officers will be required by the Royal Air Force for 
flying duties under the abort service commission 
scheme. Applications are accordingly invited from 
well-educated candidates of good physique who are 
between the ages of eighteen and twenty-five years. 
During their period of service, short service officers 
have opportunites for preparing themselves for civil 
life ; a competitive examination is also, held annually, 
and from tins a limited number of short service 
officers are appointed to socialist courses in engineer¬ 
ing, wireless telegraphy, armament, etc., with the 
view of obtaining permanent commissions in the 
Royal Air Force. Particulars can be obtained from 
the Secretary, Air Ministry, Kingsway, London, 
W.C.2. 

From the Universities of Cambridge and Leeds 
we have received pamphlets containing abstracts 
of theses approved for research degrees during 
1927-28. The Cambridge dissertations are classified 
as follows : chemistry 12; physics 10; biochemistry 7; 
botany 3 ; geology 3 ; zoology 2 ; mathematics 2 ; 
agriculture 2 ; engineering 1 ; metallurgy 1 ; experi¬ 
mental psychology 1 ; pathology 1 ; physiology 1 ; 
English, history, languages, and law, 9. Of the 
fifty-six authors (of whom six were women), thirty-one 
had come to Cambridge from other universities, 
namely, from other universities in Great Britain 12, 
from North America 7, Australia 4, South Africa 3, 
India 2, Ireland I, South America 1, Russia 1. The 
Leeds pamphlet, which includes also lists of other 
researches and publications by members of the staff 
and graduate students, gives abstracts of theses os 
follows: in chemistry 8 (including 6 in colour 
chemistry), botany 5, mathematics 2, gas-engineering 
1. Though somewhat belated, the publication of 
these abstracts, running in most cases to five or six 
hundred words, should prove useful to other i*esearch 
workers. 
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The international Federation of University Women 
has issued a bulletin of 104 pages containing a report 
of its oounoil meeting held in Madrid last September, 
including reports of 28 national associations and a list 
of international club-houses and hotels. Founded ten 
years ago, it has steadily extended its membership 
and it now embraces almost every country in Europe, 
the United States of America, Canada, Mexico, South 
Africa, Australia, New Zealand, and India. Further¬ 
more, ground is being broken in South America. 
Chile and Ecuador were represented at the meeting 
by Mile. Mistral, technical adviser for Spanish 
America at the International Institute for Intellectual 
Co-operation, and the adhesion of associations of 
university women in most of the South Amerioan 
republics in the near future is confidently anticipated. 
The function of the Federation in relation to the uni¬ 
versity women of all these countries is, declared its 
president, Dr. Ellen Gleditsch, of Oslo, in a public 
address at Madrid, “ to oot as a catalyst in the 
chemistry of international relations ”. One of its 
chief enterprises is the establishment of international 
fellowships to enable scientifically trained women to 
study in countries other than their own. As yet the 
endowment fund does not permit the award of more 
than one fellowship annually, but there are others 
available within the organisation, such as the two 
recently offered by a member of the Australian federa¬ 
tion, one offered by the American Association, and the 
residential scholarships offered by the Paris Club and 
by Crosby Hall in London. A campaign for raising a 
capital sum of a million dollars for this purpose is in 
progress. The Federation iH financed mainly by 
contributions from the United States. 

From the Kent Education Committee we have 
received a copy of “ Education in Kent, 1923 -1928 ”, 
by E. Salter Davies, the County Director of Education. 
This volume, comprising a report covering 180 pages 
and numerous tabular statements, plans of buildings, 
and photographs, constitutes a record (to use tl»e 
author’s words) of “ five strenuous and difficult years 
of self-examination, stocktaking, and reconstruction ”, 
and contains much valuable evidence of modem 
tendencies in English education. Very conspicuous 
are the evidences of the far-reaching effects on 
organisation, staffing, curricula, training of teachers, 
and buildings of the modern emphasis on individual 
differences. In a chapter on the reorganisation of 
elementary schools the report details the stops taken 
and planned, in accordance with the principles set 
out in the Board of Education’s pamphlet, “ The 
New Prospect in Education ” of 1928 (sequel to the 
Hadow Report of 1926) towards the provision for all 
adolescents (ages 11-15) of “realistic and eminently 
practical forms of education which will develop the 
capability of the pupils to the full according to 
their several abilities and will equip them for their 
work in life”. To ensure efficient classification and 
differentiation between pupils of different types of 
capacity and of different aptitudes, the committee 
has for some years provided facilities for obtaining 
training in the testing of individual capacities. In 
selected areas it has prescribed the use of a pupil’s 
record card on which are recorded year by year the 
results of applying certain psychological tests. There 
has been, the report says, a very decided increase of 
late in the study of elementary science, particularly 
on the practical side. The supply of science apparatus 
is centralised through the Committee’s Stores Depart¬ 
ment, which last year spent £4672 on it out of a total 
budget of £103,491. For elementary botany a micro¬ 
scope set is made to the committees specification by 
a firm of engravers in the county. 
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Calendar of Patent Records. 

Aiigust 18 , 1835 .—Numerous modifications of the 
steamboat paddle-wheel designed to reduce splashing 
and loss of power on entering and leaving the water 
were invented in the early days of steam navigation, 
One of the best known is the cycloidal wheel, in which 
each float, instead of being a single piece, is composed 
of several pieces of narrow width set one in advance of 
the other along the line of a cycloidal curve. Origin¬ 
ally suggested by Joshua Field in 1833, this wheel 
was first patented by Elijah Galloway on Aug. 18,1835. 
The wheels wore used on the City of Dublin steam 
packets and were extensively adopted, Galloway 
was also the inventor six years earlier of a wheel in 
which the blades were automatically feathered. This 
wheel was successfully applied by William Morgan, 
by whose name it is usually known. 

August 19 , 1791 .—On Aug. 19, 1791, there was 
granted in France a patent to Le Bas of Paris for 
u Moyens et proc 6 dds pour conserver et rendr© & Paris, 
ainsi que dans tout le royaume, du poisson de iner et 
de riviere trds frais et memo vivant ’\—the first for 
the transportation of fresh food for long distances. 
The fish were to be conveyed in double-walled wagons, 
the space between the walls being filled with ice and 
salt, and replenished at allotted places on the way. 

August 21 , 1841 .—The first incandescent electric 
lamp patent was granted to Frederick De Moleyns of 
London on Aug. 21 , 1841. The lamp consisted of an 
exhausted glass globe in the upper part of which was 
a tube open at the bottom and containing powdered 
charcoal and a platinum wire which ran through the 
tube and w as coiled at the lower end. A second wire, 
coiled at its upper end and nearly touching the first, 
came up through the lower portion of the globe. The 
powdered charcoal filled the two coils and bridged 
the gaj.) between them, and was heated to incandes¬ 
cence on the passage of a current, any charcoal that was 
burnt up being replaced from the supply iu the tube. 

August 22 , 1781 .—Though an agricultural drill for 
sowing seed, the invention of Locatelli, an Austrian 
living in Spain, was described in the Philosophical 
Transactions for 1665, and the advantages of the use 
of such an implement were loudly proclaimed by 
Jethro Tull in his “ Horse-hoeing Husbandry " pub¬ 
lished in 1731, it was not until Aug. 22, 1781, that the 
first patent for a machine drill was granted—to 
Thomas Proud of Bagley in Yorkshire, who attached 
the drill to the side of a common plough beam. 

August 22 , 1850 .—The first method of mechanical 
refrigeration to come into general use was by means 
of compressed air, and the pioneer of this system was 
the American, Dr, James Gorrie, whose English patent 
. was granted, in the name of the agent, W. E. Newton, 
on Aug. 22,1850. Plant, built by James Watt and Co., 
was erected in London, but \Vas not commercially 
successful and it was some years before the apparatus 
was perfected. Sir William Siemens made a valuable 
report on the Gorrie plant and suggested improve¬ 
ments for which he applied for a patent, though this 
was not proceeded with. 

August 23 , 1780 .'—James Pickard's patent for the 
application of the crank to the steam engine, which 
caused James Watt to invent his sun-and-planet 
movement as an alternative method of producing the 
rotary motion, was granted on Aug. 23, 1780. 

August 23 , 18 x 5 .—Seidlitz powders date from the 
atent granted to Thomas Field Savory, of New Bond 
treet, on Aug. 23, 1816, for his “ discovered and com¬ 
bined neutral salt powder which possesses all the 
properties of the medicinal spring at Seidlitz in 
Germany The patent was declared to be invalid 
in the courts, but the name caught the public fancy. 
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Societies and Academies. 

Dublin. 

Royal Dublin Society, June 25.—Irish Radium 
Committee Report for the year 1928. A brief history 
is given of the foundation of the Irish I^adium 
Institute in 1914 and of the invention by Dr. Joly 
of the needle method of treatment. Reports are 
included from medical users on the treatment of 
291 patients during the year 1928 ; in many cases 
the results wore very successful.—H. A. Cummins, 
Violet E. C. Kennelly, and M. Grimes : A study of 
fungi found in milk. Among samples of milk examined 
in the Department of Dairy Bacteriology, Univarsity 
College, Cork, during the first five months of this year, 
twenty-one species of fungi were found, many of 
which had not previously been reported in milk.— 
P. A, Murphy and R. McKay : Some insect vectors 
of virus diseases in plants. A list found by various 
workers to be capable of conveying leaf-roll, both 
aerially and through the soil. In experimental work 
with aphides extending from 1922 until 1928, the 
number of successful leaf-roll infections secured with 
Myzus persiece were 19 out of 25 ; with Myzus 
pseudosolani , 2 out of 40 ; with Macrosiphum ttolani - 
jolii , 1 out of 151 ; and with unidentified aphides, 
5 out of 34. Insects other than aphides play no 
appreciable part in causing infoction in the field. M . 
persiece is capable of conveying infection from sprout¬ 
ing tubers, young plants, or full-grown plants to 
sprouting tubers, young plants, and full-grown plants. 
The younger the inoculated plant, and apparently also 
the younger the plant providing infection, the quicker 
the sym]items develop on the former. This is correlated 
with greater ease of infection in the earlier stages of 
growth. Plants infected early in the season generally 
give rise to a totally diseased crop in the following 
year. The tubers of those inoculated late in the 
season may escape infoction altogether, or some of 
them may become diseased and some remain healthy. 
—L. P. W. Renouf : A hydrographical and biological 
study of Lough Hyne, Co, Cork.—J. Reilly : (1) An 
investigation of the polysaccharides. (I) Inulan. 
(2) The cryoscopic constants of acetamide.— J. H. J. 
Poole : A suggested new type of sensitive, suspended 
needle galvanometer. By the use of a high-permea¬ 
bility core, the sensitivity of an astatic galvanometer 
may be much increased if difficulties connected with 
the demagnetisation of the core can be overcome. 

Parts. 

Academy of Sciences, July 8.— Charles Richet: 
Some statistics concerning the foreign associates and 
corresponding members of the Academy of Sciences. 
Details of age at election, age at death, period of 
membership and nationality.—Gabriel Bertrand and 
Mme. C. Voronca-Spirt: Titanium in cryptogams. 
Ferns, alg®, and fungi wore analysed, care being taken 
to avoid contamination with earth or dust. Titanium 
was generally present in the proportion of some 
milligrams per kilogram of material. Negative or 
doubtful results were obtained in a few cases, includ¬ 
ing yeast and Aspergillus niger .—L. Ldger and O. 
Duboseq : The evolution of Paramaebidium , a new 
genus of Eecrinideae, a parasite of aquatic larvae of 
insects.—B. Hostinsky : The probabilities of pheno¬ 
mena connected in Markoff’s series.—N. Lusin : The 
problem of implicit functions.—Radu Badesco : An 
integral equation.—Guido Ascoli: The approxima¬ 
tion of functions.—J. Haag :> The extension of 
“Phillips's conditions concerning the balance wheel.— 
J. Ph. Lagrula : The rapid location of the photo¬ 
graphic position of a minor planet or non-catalogued 



286 


NATURE 


[August 17,1029 


star by the method of Schlesinger.—A. Grebel: The 
variation of the temperature of spontaneous combus¬ 
tion of petrols to which different substances have 
been added. The measurements were made in 
Krupp’s modification of Moore's apparatus, the anti¬ 
knock compound being added in proportions varying 
from 0 per cent to 100 per cent. The curves showing 
the ignition temperature as a function of the amount 
of antidetonant added are discontinuous, generally 
two or more straight lines. ‘ Motyl * (solution con¬ 
taining 25 per cent iron carbonyl) was much more 
efficient than ‘ ethyl ’ (50 per cent lead ethyl).— 
Emmanuel Dubois : The Volta effect in steam and in 
hydrogen.—Witold Kessel : The complexity of the 
terms of the resonance speotrum of tellurium vapour, 
—Picon : The action of high temperatures on some 
metallic sulphides. The type of carbon resistance 
furnace employed gave temperatures up to 2000° C. 
The sulphides of molybdenum, tungsten, and uranium, 
as well as aluminium and magnesium sulphides, are 
volatile and dissociable in a vacuum, at 1200 ° to 
1300° C. Pure crystallised sulphides of these metals 
cannot be obtained by distillation.—A. Andant: 
Some relations between the chemical constitution, 
absorption, and fluorescence of the alkaloids.—J, 
Duclaux and R. Titeica : Micellary equilibria and 
membrane equilibria. Experiments are cited proving 
that for a given hydrosol, the composition of the 
liquid after ultrafiltration is independent of the press¬ 
ure of filtration. It is not changed when the con¬ 
centration in solid particles is increased and is inde¬ 
pendent of the nature of the membrane used as the 
ultra-filter (cellulose, nitrocellulose, ocetooellulose).— 
Ernest Morlet: Copper-aluminium alloys containing 
manganese,tin,and cobalt.—Weizmann and L. H&skel- 
berg: Researches on the preparation of glycerol esters 
of the fatty amino-acias.— Georges Mignonac and 
Ren< Vanier de Saint-Aunay: The polymerisation of 
ethylene by the silent discharge. The synthesis of 
butene and hexene. The gas was rapidly circulated 
through the apparatus and the products cooled to 
- 60° C. The hydrocarbons were identified by means 
of their ozonidos and included butene, CH S - CH 8 - 
CH = CH a and hexene, CH 8 (CH 2 ) 3 CH = CH,.—G. 
Allard : The crystalline structure of thorium boride. 
H. Parent: Observations on the age and sense of the 
Corsican orogenic movements.—Gruvel : Some oceano¬ 
graphic peculiarities observed on the coasts of Syria.— 
Maurice Melcion : A form of (electrical) discharge at 
atmospheric pressure.—Paul Guerin : Papilionaceous 
Lotus containing a cyanogenetio glucoaide.—Ch. 
Brioux and Edg* Jouis : The active lime of basic slag 
and of disintegrated phosphates.—J. Millot: The 
cephalothoracic gland of a spider, Scytodes thoracica. 

Leningrad. 

Academy of Sciences. —(Comptes rendu *, No. 6).— 
V. Mitkevich: (1) The transformations of magnetic flux. 
In an ideally uniform toroidal coil wound around an 
absolutelysymmetrical ring core, there must be formed, 
as a result of the transformations of the separate mag¬ 
netic links connected to the individual turns of the coil 
into the common magnetic flux, first, closed magnetio 
lines inside the core, and, secondly, independent 
magnetic rings, completely disconnected from this 
magnetic flux.—(2) The anomalous magnetic flux. 
In ordinary conditions the anomalous component of 
the magnetic flux is comparatively so small that it 
can be neglected. But in some cases, and especially 
in the case of sufficiently high frequencies, the 
anomalous flux and its action can become appreciable. 
— N. Annenkova: Polyohseta from the relic lake 
Palfeostom (Western Caucasus) and the rivers con¬ 
nected with it. Only two species were found, namely, 
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Nereis suetinea (Leuekart), known hitherto from the 
Atlantic Ocean, Mediterranean Sea, the Sue? Canal, 
and the Black Sea; and Mercierella enigmaHca Fauvel, 
known from the Mediterranean Sea and the English 
Channel.—K. Domin ; A new variety Kmeria 
gracilis . A description of Kcderia gracilis Para. var. 
Bushiana nov., from the Caucasus.—I. E. Znamenskii: 
Changes occurring in the cytologioal structure and 
some physiologioal processes in the cells of Mnium 
cuspidatum under the influence of dehydration. The 
chloroplasts in a cell of Mnium subjected to a loss of 
water either by freezing, drying, or treatment with 
plasmolvtio substances always form similar groups. 
The retinal structure is the same in the cells of the 
plant taken from under the snow, and in artificially 
dehydrated cells. The chloroplasts begin to lose their 
normal shape at 88 per cent of relative moisture.— 
N. N. Netchayeva : Action of X-rays on animal 
organisms. Experiments with X-rays on Daphnia 
showed that with the increase in the duration of 
irradiation by X-rays the rate of mortality decreases, 
reaching finally a minimum value ; with still further 
irradiation the rate increases again.—B. N. Mogilnitskii: 
The action of ROntgen rays on the nervous tissue. 
Although the most delicate methods used in the 
experiments failed to discover any alterations in the 
brain cells after irradiation, it still appears that the 
normal physiological condition of the brain is affected. 

Comptes rendus , No. 7.—V. N. Ipatiev and A. D. 
Petrov : Hydrolysis and cracking of naphthenic acids 
at high temperatures and under high pressure. Under 
atmospheric pressure* olefines result; under a high 
pressure, carbohydrates of the paraffin and naphthene 
series.—V. N. Ipatiev, A, D. Petrov, and I. Z. Ivanov : 
An experiment on the cracking of a primary tar from 
a Donetz coal underpressure in a hydrogen atmosphere. 
By varying the conditions of cracking under pressure, 
it is possible to obtain substances with a greater or 
smaller content of aromatic carbohydrates.—V. N, 
Ipatiev, N. A. Orlov, and M. A. Belopolskii: The 
cracking of a petroleum tar under high pressure in 
a hydrogen atmosphere.—V. N. Ipatiev, N. A. Orlov, 
and N. D. Lichatchev : The cracking of some organic 
compounds under high pressure in a hydrogen atmo¬ 
sphere. A primary tar heated for a short time in 
the presence of hydrogen produces about 30 per cent 
of light benzenes, no coke being formed.—V. N. Ipatiev, 
G. A. Razuvacv, and I. F. Bogdanov : The replacement 
of metals in the organo-metallic compounds by 
hydrogen under high pressure. The reaction goes 
on according to the equation: Pb(C 4 H 6 ) 4 + 2H, =* 
4C 4 H 6 + Pb. At a pressure of 60 atmospheres and 
temperature 250° C., the quantity of replaced lead 
reaches 100 per cent.—S. Kostytchev and C. Egorova : 
The supposed rdle of the glyceric aldehyde and 
glyoerio acid in alcoholic fermentation. Neither the 
glyoeric aldehyde nor the glyceric acid is an inter¬ 
mediate product of alcoholic fermentation.—S. P. 
Kostytchev and O. G. Shulgina : The microbes pro¬ 
ducing alcohol in the maceration juice of yeasts. The 
theory of extracellular fermentation is not proved, 
but not improbable.—V. B. Sotchava : A new species 
of Bromus t B. vogulicus f sp. n. The new species 
is described from the Alpine region of the Northern 
Ural mountains,—S. L. Sobolev : Notes on the papers 
bv N. N. Saltykov, " Researches in the Theory of 
Equations”. 

Sydney. 

Linnean Society of New South Wales, Mar. 27.— 
W. R. Browne (Presidential address): An outline of 
the history of igneous action in New South Wales 
until the close of the Palaeozoic era. Evidence of 
vulcanicity is recorded in the strata of all the Palaso- 
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zoic systems re p re s e nted, No certain traces of conti¬ 
nental vuloanism prior to that of Kuttung times have 
been discovered. The Kuttung epoch of freshwater 
(Carboniferous) sedimentation closed with subsidence 
and marine transgression, but the preceding Burindi 
epoch of marine deposition was ended by a folding 
movement localised in New England and gradually 
dying out to the south and west. A similar localised 
movement commenced at the close of the Upper 
Marine (Permo-Carboniferous) epoch. Igneous intru¬ 
sion occurred in connexion with all the orogenic move¬ 
ments, the rocks being calcic, usually of granitic 
character, but ranging to basic and ultra-basic. The 
Devonian intrusive epoch resulted in the most wide¬ 
spread and important series of intrusions, comprising 
injections of both plutonic and hypabyssal habit; and 
it is worthy of note that the late Permo-Carboniferous 
intrusions, confined to New England, bear quite a 
oloae resemblance to those of the Kanimbla (Devonian) 
epoch, both petrologieally and in the nature of the 
associated ore-deposits. The ultra-basic rocks of the 
Great Serpentine Belt were injected in closing Burindi 
times. The latest Palaeozoic eruptive episode was 
possibly the injection of the alkaline-mo nzonite series 
of Mount Dromedary, on the south ooast, in a place and 
at a time of vertical crustal movement.—M. Bczzi : 
Australian Pyrgotidse (with an appendix by J. R. 
Malloch). The family is not a large one in number of 
species, but is present in all the zoological regions. 
Eighty-eight described species are listed.— J. R. Xing- 
horn : Description of a species of lizard from the 
highlands of New South Wales and Victoria, which 
was for many years considered to be the Tasmanian 
form, Lygoaoma pretioeum, but is found to be more 
closely related to L t entrecaateauxi and is regarded as 
a distinct species.—H. Claire Weekes : On placentation 
in reptiles (1). Placentation among snakes is de¬ 
scribed for the first time. As most of the venomous 
snakes in Australia at least are viviparous, it is prob¬ 
able that placentation among them is not uncommon. 
At the stage described, the snakes Deniaonia auperba 
and D. auta have no omphaloplaeenta, as the allantois 
has completely encircled the yolk-sac. Omphalo- 
plaoentation and allantoplacentation are also de¬ 
scribed for a new species of Lygoaoma. This type is 
interesting, because it suggests a stage in the develop¬ 
ment of the placenta intermediate between that in 
the lizards L. quoyi and L. entrecaateauxi .—Ida A. 
Brown : Preliminary note on monzonitic and nephe- 
line-bearing rocks of Mount Dromedary, N.S.W. At 
Mount Dromedary there is a monzonitic plutonio com¬ 
plex in which acid, intermediate, basic and ultra-basic 
phases are represented by banatite, monzonite, olivine- 
monzonite, kentallenite, and pyroxenite. A further 
result of differentiation has produced a number of 
rare types. This is the first record in Australia of a 
complete series of plutonio monzonitic rocks. 

May 29,—H. J. carter : Revision of the Australian 
Phoracanthini (fam. Cerambycidaa), with notes anti 
descriptions of new species of this group and of allied 
genera. C. P. Alexander : Notes on the Australian 
species of Mofophihw (Tipulid®, Diptera). A key is 
given for the separation of the Australian species into 
groups# and the twelve species described by Skuse in 
1889 are ranged in their groups and their affinities dis¬ 
cussed.—A. S. Hitchcock : Papuan grasses collected 
by L. J. Brass. Twenty-one species are recorded, in 
addition to one species of Iaachne which is described 
as hew.—A. B. walkora : Note on a fossil wood from 
Central Australia. A coniferous wood from the 
Cretaceous glacial beds at Muloowurtina, Central 
Australia* The wood shows well-marked narrow annual 
rings# indicative of regular seasonal change in climatic 
conditions, but not necessarily of glacial conditions. 
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Vienna. 

Academy of Sciences, April 18.—F. M. Exner : Gravi¬ 
tation waves in the atmosphere. In essence, diurnal 
pressure and temperature changes appear to be nearly 
Identical with the phenomena of gravitation waves.— 
F. Heritsch and H. R. v. Gaertner : Devoniaq, petri¬ 
factions from Paphlagonia.—K. Lohberger : Some new 
fish forms from Lake Victoria.—0. Scheerpeltz: 
Staphylinid® from Palestine and Syria. Zoological 
expedition by R. Ebner, 1928.—A. Himmelbauer : 
Apatite-twins from Elba. Crystals are described with 
a rotation in the plane of symmetry.—E. Furreg and 
F. Querner : Peculiar fluorescence phenomena in the 
shells of gastropods (families Trochidae and Turbiaidae). 
Filtered ultra-violet light was used of wave-lengths 
between 400 and 300 /ig. The method appears useful 
for detecting the presence of definite pigments even 
when overlaid by others.—V. F. Hess ; New investi¬ 
gations on the ionisation balance of the atmosphere 
over Heligoland. Observations were made on the 
north point of tho island and 50 metres above sea-level. 
Numerical results varied with direction of the wind, 
with visibility, and with spray.—H. Cammerloher : 
The larva of Anthocephalus elongatua. —T. Pintner : 
Studies of Tetrarhynchi with observations on other 
tapeworms (4). Some of Diesing’s originals and related 
forms.—F. Werner : Scientific results of a zoological 
expedition to Algeria and Morocco (2). New Orth- 
optera.—R. Ehrlich : Tho periodic series of colour sen¬ 
sations, with on appendix by R. Schumann: Mathe¬ 
matical investigations of a series appearing in tho 
theory of colour sensations.— S. Meyer : The question 
of tho formation of neutrons. A mathematical dis¬ 
cussion of the combination of protons and electrons 
and possible explanation of 7 -rays.—A. Basch : Error- 
tensors, error-afiinors, and general error transport 
laws. 

April25.— H. Balss: Expedition of the FolatotheRed 
Sea, northern and southern half, 1895-96 and 1897-98. 
Zoological results. Decapods of the Red Sea (4). Oxy- 
rhyncha and final comments.—F. Sigmund : The action 
of ultra-violet rays on aldehydes. Studies on hexa- 
hydro-phenyl-acotic aldehyde, hexa-hydro-/?-phenyl - 
propionic aldehyde and n-dodecyl- aldehyde. — F. 
Lieben and E. Molnar : The oxidative decomposition 
of some physiologically important bodies by the process 
of Hehner.— G. Jantschand K. Meckenstock: Chromium 
(iii)-p-toluol-sulphonates.—K. Przibram; Piezochromy 
(change of colour under pressure) in natural minerals. 
—E. A. W. Schmidt and G. Stetter : The use of the 
valve-electrometer for the investigation of proton- 
rays. 

May 2.—M. Holly : Some new fish forms from Brazil, 
—0. Gugenberger : Geological studies from the Upper 
Etsch (Alto Adige) with special reference to glacial 
problems.—A. Wagner : Influence of the thermometer 
exposure on temperature registration in Vienna Hohe 
Warte.—E. CUr : A contribution to the knowledge of 
the lead-zinc ore deposits of Schdnstein near Cilli in 
Jugoslavia.—W. Leithe: The rotation, refraction, and 
volume of organic bases in solution.—K. Zindler ; 
Parallel plane sections of a convex body. 

May 10.—H. V. Graber : Report on geological petro¬ 
graphic researches in the Upper Austrian primitive 
rocks (2). —F. E. Suess ; Tectonics of the Sootch Cale¬ 
donians. The results of a visit to the Moine district 
and of the British Association excursion to Balia- 
ohuliBh. The geological structure of Scotland is com¬ 
pared with Alpine, Variscan, Scandinavian, and Mor¬ 
avian structure,—Y, Abe : Sexual differences of cell 
size in albino rats. Female cells about 95 per cent of 
the size of cells in the male.—P. Walden : Landolt 
Oudeman’s law in non-aqueous solutions. —L. Moser : 
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Extension of method of gravimetric analysis.—M.Kohn 
aud A. Aron : Denomination of nominated oresols 
with zinc dust and acetic acid.—L. Kober : Report on 
geological investigations in Attica.—A. Musil i Thermo- 
dynamic relations between lye and soda saponifica¬ 
tion of esters.—A. Dadieu and K. W. F. Kohlrausch : 
Studies on the Raman effect (2). The Raman spec¬ 
trum of organic substances (benzol derivatives).— 
K Przibram : Reerystallisation and coloration of rock- 
salt.—L Walchshofer : Volatilisation of radium B and 
radium C as dependent on the nature of their sub¬ 
stratum.—F, Urbach : Absorption bands of solid 
bodies.—F. Urbach : Stokes’s law.—R. Mayer : Mor¬ 
phology of the middle Burgenland. 

Washington, D.C, 

National Academy of Sciences (Proc., Vol. 15, No. 4, 
April 15).™ Richard C. Tolman : On the possible 
elements for the universe. Einstein’s and de Sitter’s 
line elements, with that given by the special theory 
of relativity, are the only ones compatible with the 
usual assumptions as to the physical nature of the 
universe and with general relativity. —Lora Lane Loeb 
and Leonard B. Loeb : The existence of radioactive 
recoil ions of high mobility. The ionisation chamber 
consisted of an ebonite ring separating two brass 
plates through holes in which the discs serving as 
radioactive source and detoctor respectively could be 
inserted. Rutherford’s alternating current method 
and a short- period source wore used. No evidence 
was obtained of high velocity ions.— William T. 
Richards : An intensity gauge for 1 supersonic ’ 
radiation in liquids. A glass gauge, on ear-trumpet 
prinoiple, of exponential form and thick-walled, gives 
the best results, the concentrated sound energy being 
measured as a hydrostatic pressure. If it could be 
calibrated, it could be used as an absolute gauge.— 
V. Guillemin, Jr., and C. Zener : Hydrogen-ion wave 
function.— S. A. Ratner : Latent carriers of electricity 
in the gaseous discharge. A gauze ionisation chamber 
was placed inside a pile of parallel circular annuli; the 
‘ pile ’ formed one electrode and an external metal rod 
the other. In spite of a potential difference between 
each pair of annuli, large currents were measured by 
the ionisation chamber, due presumably to mata- 

stable atoms which diffuse into it. .Hermann Weyl : 

Gravitation and the eleotron. Mathematical develop¬ 
ment of a field scheme.—Roscoe G. Dickinson and 
Robert T. Dillon : Raman spectra of solutions of 
some ionised substances. Frequency changes appear 
to be independent of the nature of the positive ion.— 
A. J. King;' The crystal structure of strontium. 
Powder diffraction data indicate a face-centred cubic 
structure, the unit cube edge being 0*075 A. and the 
distance between strontium atoms 4*295 A.—-Chas, 
W Metz : Selective segregation of chromosomes in 
males of a third species of Sciara. —Thomas Harper 
Goodspeed and Priscilla Avery : The occurrence of 
chromosome variants in Nicotiana alata Lk. et Otto. 
—Edward W. Berry : An eocene tropical forest in the 
Peruvian desert. Silicified fruits and seeds from a 
thin outcrop near Punta Parifias indicate that in 
Tertiary times the region supported a forest cover of 
tropical vegetation ; the rainfall of the region was 
much greater than at present and well distributed 
through the year.—B. P. Gerasimovlfi: On the 
stability of gaseous stellar structures. An analysis 
of Jeans’s stability criterion. If changes of ionisation 
of a star in a perturbed state are taken into account, 
not only dwarfs and giants but also supergiants are 
stable in the gaseous state. Certain stars of very 
large mass may be * liquid \—rH. Wiener and M. S. 
Vafiarta : On the spherically symmetrical statical 
field in Einstein’s unified theory of electricity and 
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gravitation.—D. G. Bourgin ; Unimolecular reactions. 
Application of new quantum theory considerations,— 
J. Dieudonnd : A generalisation of Rolle’s theorem 
with application to entire functions.—S. Lefschetz i 
Duality relations in topology.—G. A. Miller : Groups 
which admit three-fourths automorphisms.—A. 
Adrian Albert: The rank function of any simple 
algebra.—M. S. Knebelman : Conformal geometry of 
generalised metric spaces. 


Official Publications Received. 

Biutuh, 

Proceedings of the Royal Society of Victoria. Vol. 4J (New Series), 
Part 2, llth April. Pp. 05-242 +platen 12-24. (Melbourne.) 

Department of Scientific and Industrial Research. Building Science 
Abstracts Compiled by the Building Ranearch Station and published in 
conjunction with the institute of Builder*. Voi, 2 (New Series), No. 0, 
June. Abstracts Nos. 1020-1270. Pp. v + 207-247. (London: H.M. 
Stationary Office.) 0d. net. 

Ceylon Journal of Science. Suction B : Zoology and Geology. Spolia 
Zeylanloa. Edited by Dr. Joseph Pearson. Vol. 15, Part 8: A Mono¬ 
graph on Cestodea of the Order Trypanorhyncha from Ceylon and India, 
Part 1. By l)r. T. South well. Pp. I UP-812, (Colombo: Colombo Museum; 
London : Dulau and Co., Ltd.) 8 rupees. 

University of Mysore. Report on the Statistical Analysis of the Medical 
Examination* (1024-25 to 1920-27) of Students of the Mysore University. 
By Prof. K. B. Madhava. Pp. HO. (Mysore : Government Branch Press.) 

Transaction* of the Optical Society. Vol. 80, No. 4. Pp. tv +141-184. 
(Jjondon.) 10*. 

Empire Marketing Board, May 1928 to May 1020. (E.M.B. 111.) Pp. 54. 
(London : H.M. Stationery Office.) Is. net. 

Leeds University: Department of Pathology and Bacteriology. Annual 
Report, 1928, by Prof. Matthew J. Stewart and Prof. j. W. McLeod ; with 
Abstract Report on Experimental Pathology and Cancer Research, by 
Prof. It. D. Passey. Pp. 10. (Leeds.) 

Medical Research Council. Ninth Annual Report of the Industrial 
Health Research Board (formerly the Industrial Fatigue Research Board) 
to 81st December 1028. Pp. 33. (London: H.M. Stationery Office.) 
Ibi. net. 

Foil SIGN. 

Proceedings of the United States National Mush inn. Vol. 76. Art. 1 : 
New Fossil Land and Fresh water Mollusks from the Reynona Formation 
of Texas. By William R. Marshall. (No. 2798.) Pp. 0+1 plate. (Wash¬ 
ington, D.C. : Government Printing Office.) 

Ministry of Agriculture, Egypt: Technical and Scientific Service. 
Bulletin No. 8(1: Piropiasmosls in Egyptian Fowls (Kgyptiarudla Pulio- 
rum). By Prof. M. Carpano. Translated by Zakt Morcos. Pp. 7 + 8 
plates. (Cairo : Government Press.) A P.T. 

Department of Mm Interior : Bureau of Education. Bulletin, 1P20, No. 
12 : Work of the Bureau of Education for the Natives of Alaska. By 
William Hamilton. Pp. 0. (Washington, D.O. : Government Printing 
Office.) Scents. 

Meddeleieer fra Kommisstoneu for Havundersi^gelser. Serie Fiskcrl, 
Bind 8, No. 7 : On the Age and Growth of the Coalflnh (UrWiu vinni L.), 
the Norway Pout (Gtuhui tsnutrki Nilsson) and the Poutassou (Gwtvi 
jmntauou Rlsso) in Icelandic Waters. By BJarnl StemundNuon. Pp. 37. 
(Kebenhavn ; C. A. Reitaels Forlag.) 

Secretariat du OorniMofccorologique International. No. 1: Rapport 
de la septitmu Reunion de la Commission Internationale des Renaeigne- 
ments synontiques du temps 4 Londres, mai-juin 1928. Traduction en 
franpiis du Rapport du president do la Cornmiaaion avec dea textes alle- 
tnands des resolutions. Pp. 70. (Utrecht: Kemink wn Zoom) 

Journal of the Faculty of Agriculture, Hokkaido Imperial university, 
Sapporo, Japan, Vol, 25, Part 8 : On the Kitotfn and Unrecorded Speclea 
of the Japanese Pyrauatin&e (Lapid.). ByJInshichl Shibuya. pp. 161- 
242. (Tokyo: Maruzon Go., Ltd.) 


Catalouukb. 

Autumn Books, 1921b Pp. 16. (London : George G. Uarrap and Co.. 
Ltd.) 

The Nlokel Bulletin: a Summary of Current Information on Nickel. 
Vol. 2, No. 2, August. Pp. 04. (London: The Mond Nickel Co., Ltd.) 


Diary of Societies. 

SATURDAY, Aomin IT. 

North or England IweTnvTE or Mining and Mechanical Bnoinkekb 
(Newcastle-upon-Tyne), at 2.80. —Annual Meeting. 

CONORU8. 

Ado err 29 to Skptkiubb i. 

Swish Society or Natcral Sciences fat Davos). In seventeen Sections. 
Lectures:—Dr. W. MOrikofer; Problems of Meteorological Radiation 
Research.—G. Benet: Mountain Bond Construction and Science, —prof. 
R, Hfcaebelin: The Physiology of High Altitudes.—Prof. E, Guytnot: 
The Hypothesis of Morphological Territories In Biology.—Prof. R. 
Doerr; The Submicroecopic Forms of Life. ’ 
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A Folk Museum for England. 

I N a recent note in our columns (Nature, July 
27, p. 155) it was stated that the Council of the 
Royal Anthropological Institute had appointed a 
committee, the object of which is to explore the 
position in regard to the institution of a folk 
museum in England. It may at first sight Beem a 
little remarkable that England alone in the British 
Islands has no museum illustrative of the life, art, 
and industries of the people in the past which can 
be called national. Many of the provincial museums 
include valuable and sometimes quite extensive 
collections of local * bygones \ Yet although some 
admirable schemes for a national folk museum have 
been formulated at one time and another, nothing 
comprehensive for the whole country and centrally 
situated has actually been attempted. 

One difficulty upon which stress has been laid—a 
difficulty indeed which has been put forward as an 
explanation of the non-existence of such a museum 
—is that the material likely to be available is in¬ 
adequate for anything in the nature of systematic 
treatment. In Wales, in Scotland, and in Ireland, 
it is argued, the remoteness of many areas from 
large centres of industry, their difficulty of access 
and the lack of communications, at any rate until 
the recent extension of motor traffic, have favoured 
the survival of primitive modes of life, of simple 
methods in industry, and of implements elsewhere 
obsolete ; while in England rural industries and 
peasant life are both more standardised and more 
highly mechanised. To a degree this is neces¬ 
sarily true. Within the last twenty-five years, or 
more particularly since the War, many old-time 
household utensils and implements have fallen out 
of use and been thrown aside or vanished into the 
keeping of unknown private collectors. But many 
landowners and farmers with a feeling for the past 
still carefully preserve these relics of an earlier 
system of cultivation and a more simple mode of life 
which perhaps still prevailed in their own younger 
days. Nor does it necessarily follow that because 
a tool or implement is primitive that it is every¬ 
where obsolete, even in areas which are not remote. 
Local conditions keep them alive. In Buckingham¬ 
shire, for example, the peculiar type of cottage lathe 
of the wood turner is still employed ; in Essex the 
wooden plough is stilLin use as that best suited to 
the character of certain soils. 

Recent experience shows that owners of the 
objects needed for a collection illustrative of the 
* country life in the past are ready and willing ip co¬ 
operate by loan, by gift, or by sale when once their 





290 


NATURE 


[August 24 # 1929 


interest is aroused, and will assist in the search for 
objects to add to the collection among the country 
cottages in their district. If once a folk museum 
were instituted, there is abundant evidence that 
material would accrue rapidly and in plenty. 

It must, however, be admitted that as time goes 
on the formation of such a national collection be¬ 
comes increasingly difficult. Only the more dur¬ 
able objects will tend to survive, and as many of 
these are not in themselves beautiful, they will be 
cast aside as interest in them and knowledge of 
their uses grows less. Large objects such as ploughs, 
waggons, and carts will be broken up through diffi¬ 
culties of storage. More than twenty years ago, 
stress was laid upon this point in urging the need 
for a folk museum. The question of time is still 
more insistent to-day, and unless steps are taken 
within a little to preserve these evidences of the 
life of the past, it will be too late. 

The correspondence now appearing in the daily 
press on the preservation of windmills, as well as 
the success of the Royal Society of Arts in its 
efforts to secure the preservation of typical villages 
and dwelling-houses of rural England, is an index 
to the interest which is taken by a part at least of 
the public in the culture of an earlier day. It only 
awaits direction to find expression in practical 
form. 

It is indeed remarkable that while this interest 
in the culture of the past is manifested almost daily 
by the general public, we in England should lag 
behind other countries in a systematic effort to 
satisfy it. We have ample experience in other 
countries to guide us. Folk museums have been 
established at Stockholm, Oslo, Copenhagen, Hel¬ 
singfors, Budapesth, Sarajevo, and elsewhere. It at 
least stands to the credit of the Soviet government 
that it has fostered the growth of local folk 
museums, and these, if the periodical reports are 
to be credited, are visited by thousands every 
year. 

It is frequently, indeed it may be said it is 
usually, forgotten that anthropology is the study of 
all that man is and all that man does. It covers 
not only backward peoples, and the men of the 
remote past, but it should also take within its pur¬ 
view the civilised raoes. So far as physical anthro¬ 
pology—the study of man's bodily structures and 
his racial affinities as a member of the genus Homo 
—is concerned, this is generally recognised. It is 
less widely understood that study of the culture of 
civilised communities—a study as intensive as that 
now devoted to the backward peoples—is equally 
essential in the evaluation of ‘ modem * man. As 
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a matter of practice and even of convenience, in the 
long run, this intensive study of ‘ modem ’ man 
must take the form of the history of development in 
culture, static at any given point of time, develop¬ 
mental over the whole series, and perhaps best, or 
at any rate most frequently exemplified in the study 
of survivals ; but as the late Sir Lawrence Gomme 
saw clearly, it must be the study of survivals pur¬ 
sued in no spirit of mere antiquarianism. It must 
be the study of a living past in which the present 
is rooted. 

It is clear that a museum which is to be at once an 
exposition and in a sense a laboratory of research in 
national culture must be something more than a 
mere collection in show cases of objects brought 
together because they are curious or obsolete. In 
1911-12 a suggestion was made for the utilisation 
of the Crystal Palace and its grounds as a National 
Folk Museum. It was then suggested that the 
museum should serve for the display of develop¬ 
mental series of furniture, pottery, glass, iron-work, 
textiles, etc., and for collections illustrating the 
customs, distinctive beliefs, amusements, personal 
ornaments, inventions, etc., of the English peoples. 
This scheme was of a rather wider scope than a folk 
museum in the usual sense, for it was intended that 
it should include typical interiors, such as * Chippen¬ 
dale ’ and ‘ Hepplewhite ’ and other period rooms ; 
thus following the lines of some continental museums. 
A room was to be devoted to the apparatus and 
methods of producing fire in past times, a room for 
children’s toys and games, a folk-lore room, and so 
on. The most important element in the scheme 
for the utilisation of the Crystal Palace was, how¬ 
ever, the suggestion that ancient buildings from 
different parts of the country should be acquired 
and re-erected in the grounds. These were to be 
placed in such a way that no incongruous effect was 
produced by the close proximity of buildings out 
of keeping with one another, and they themselves 
were to be provided with furniture and appliances 
in accordance with their size and period. 

In this proposal the scheme followed the plan of 
the open-air museum at Skansen, which is an off¬ 
shoot of the Northern Museum at Stockholm. Here 
typical peasant houses from different provinces and 
of different dates have been gathered together, with 
characteristic furniture congruous in period and 
type. This museum has been in existence since 
1891, and has proved not only a great and popular 
suooess, but also it has been of enormous value 
in preserving objects illustrating the peasant cul¬ 
ture of the country. A similar museum has re¬ 
cently been opened in Holland. In some of the 
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continental folk museums the idea has been carried 
so far that the attendants wear the distinctive pro¬ 
vincial peasants' dress. 

There can be no two opinions that an open-air 
museum of the type here suggested, illustrating the 
peasant art and culture of England from the earliest 
times for which material is available, would be of 
the greatest scientific and educational value ; nor 
can there be any question that buildings of the type 
desired and of various periods can be obtained 
without any great difficulty. Nor would they be 
confined to dwelling-houses. Windmills, water¬ 
mills, tithe-barns, oast-houses and so forth should 
be included. The proposal would in no way con¬ 
flict with the endeavours that are now being made 
to preserve peasant dwelling-houses and other 
buildings of historical and cultural interest. Every 
day, unfortunately, cottages are being pulled down 
which these efforts cannot save, whereas if it were 
possible that they could be re-erected as part of an 
open-air museum, they would be preserved in per¬ 
petuity. It must also be remembered that the 
number of buildings which could be accommodated 
in this way is strictly limited. Consideration of 
space alone would preclude indiscriminate removal 
of-interesting buildings—an objection which has 
been made to the scheme. It would lead rather to 
the preservation of at least some of which the de¬ 
struction was otherwise inevitable. 

It is possible that the Royal Commission on the 
National Collections and Museums in its final re¬ 
port will touch upon the question of folk museums, 
although there is little hope that any suggestion of 
an extension of the English National Collections in 
thiB direction will be made in view of financial and 
other considerations. Two obvious difficulties 
stand in the way of any action. The first is that 
of a site. It is evident that for a museum of this 
kind to be utilised to the full and to obtain an 
adequate return for the expenditure of time and 
money necessary for its establishment, it must be 
situated in, or readily accessible from, London. 
Only so will it be utilised readily by the student or 
will it attract the general public. Yet unless its 
upkeep is financially a matter of national concern, 
it will have to depend upon admission fees for its 
income. This brings us to the second difficulty, 
that of finance. In- view of the claims at present 
made upon the sums which are set aside for museum 
purposes, it is dear that for capital expenditure and 
also, in the early days, for expense of upkeep, the 
committee will have either to find a generous bene¬ 
factor or arouse sufficient public interest to secured 
liberal capital sum by subscription. 
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Chemistry of the Sugars. 

The Constitution of Sugars . By Prof. W. N. 

Haworth. Pp. vii+100+2 plates. (London: 

Edward Arnold and Co., 1929.) 8s. 6d. net. 

HE most important development in* the chem¬ 
istry of the sugars since the classical re¬ 
searches of Emil Fischer is the discovery that the 
5-atom ring system, which he assigned both to the 
sugars and to the lactones derived from them, is 
wrong as regards the sugars, although it is right as 
regards the lactones of the normal type. No clear 
explanation has yet been given to show why a six* 
atom ring should be more stable than a five-atom 
ring in the sugars, 



whilst a five-atom ring is more stable than a six- 
atom ring in the lactones, where one of the carbon 
atoms is doubly bound to oxygen. 



Nevertheless, this has now been established as a 
general proposition, which applies to the pentoses 
as well as to the hexoses and to the disaocharides as 
well as to the monosaccharides. Whilst, however, 
glucose in the natural glucosides is always found to 
be linked up as an a or /3 glucoside with a six-atom 
or pyranose ring, the isomeric fructose occurs in 
compounds such as sucrose as a five-atom or 
furanose ring derived from a labile y-fructose, and 
it is mainly for this reason that the synthesis of 
cane-sugar has been so long delayed. 

Emil Fischer’s work was based on his discovery 
of the use of phenylhydrazine to give sparingly 
soluble crystalline derivatives from which the 
sugars could be recovered after they had been iso¬ 
lated as hydrazones or osazones. In the same way, 
the new work on ring-formation depends on the 
use of methylating agents, namely, methyl iodide 
and silver oxide (Purdie and Irvine, 1903) or 
methyl sulphate and aqueous alkali (Haworth, 
1915). With the help of these agents every unused 
hydroxyl-group in a sugar (for example, five in 
glucose and eight in cane-sugar) can be turned into 
methoxyl, and as it were anaesthetised whilst the 
remainder of the molecule is being operated upon. 
When the necessary surgical operations have been 
performed the sugar can sometimes be recovered or 
restored to life, but more usually the subsequent 
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proceedings take the form of a post-mortem examin¬ 
ation, whereby the physiology of the living sugar 
is deduced from the anatomy of the methylated 
residues. 

Drastic processes such as these have been needed 
to eliminate Fischer’s fundamental error in identify¬ 
ing the ring systems of the sugars with those of the 
common lactones, but in the future more importance 
may attach to the use of milder anaesthetics, such 
as the process of acetylation whereby Pictet, in 
1928, * fixed ' fructose in its labile y-form and then 
united it with glucose, which had been fixed in the 
stable pyranose form by a similar process of acetyl¬ 
ation, Elimination of the acetyl-groups then pro¬ 
duced the real cane-sugar, which had eluded all the 
earlier synthetic workers. Amongst these milder 
anaesthetics we may include acetone, which forms 
an important series of condensation products of the 
acetal type (Fischer), which are stable to alkali but 
unstable in the presence of acid. Carbonates, 
which are unstable to alkalis but more stable to 
acids than the acetone compounds, can also be 
condensing sugars with phosgene in pyridine or 
alkaline solutions (Haworth). Finally, the use of 
the triphenylmethyl radical instead of methyl in 
the preparation of glucosides gives rise to products 
in which the characteristic properties of an ether 
are changed towards those of a salt, so that the 
radical oan be eliminated with exceptional ease, 
like a mild local anaesthetic, when it has served its 
purpose and is no longer needed. 

The revolutionary changes which have taken 
place in the chemistry of the sugars during the past 
ten years have been effected almost entirely by 
Prof. Haworth and his colleagues, who have been 
untiring in the laborious work involved in methyl¬ 
ating both the six-ring sugars and the five-ring 
lactones, and then preparing from the products the 
methylated forms of the unstable five-ring sugars 
and the six-ring lactones. In this way the some¬ 
what tentative earlier efforts to bring the rotatory 
powers of the sugars into line with C. S. Hudson’s 
lactone rule have ultimately been realised, and the 
new six-atom ring formulae have been established 
beyond dispute for glucose, galactose, mannose, 
fructose, arabinose, xylose, lyxose, and rhamnose, 
all of which yield (with the exception of the natural 
fructosides) derivatives containing a six-atom ring. 

The same method can be applied to the disaoohar- 
ides and the polysaccharides, which yield methyl- 
derivatives, from the study of whiob it is possible to 
determine not only the size of their ring-systems, 
but also the points by which one ring is attached to 
another in the structure of the more complex com- 
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pounds. In this way complete structures have been 
deduced for the disaccharides, maltose, cellobiose, 
and lactose, where two six-atom rings are linked 
through an atom of oxygen, sucrose, where a six- 
atom glucose ring is linked through oxygen to a five- 
atom fructose ring, gentiobiose and melibiose, 
where two six-atom rings are linked through an 
oxygen atom and a methylene group. In the tri * 
saccharides , raffinose and gentianose, a six-atom 
galactose or glucose ring is linked through - 0. CH 4 - 
to a six-atom glucose ring and then through oxygen 
to a five-atom fructose ring. Finally, the poly¬ 
saccharides, starch and cellulose, which yield 
glucose on hydrolysis, have been shown to consist 
of six-atom glucose rings linked together through 
oxygen, whereas inulin, which is readily hydro¬ 
lysed to fructose, contains a series of five-atom 
y -fructose rings, linked through - 0 . CH 2 - . 

The introduction of the six-ring into the chem¬ 
istry of the sugars leads to very interesting stereo¬ 
chemical considerations, since it involves the re¬ 
appearance of the familiar hexagon, which plays 
so conspicuous a part in the structure of ice, of 
graphite, and of the diamond, as well as in the 
chemistry of aromatio compounds. Although 
these rings are usually linked together only in 
chains through - O - or - 0 - CH 2 -, it is possible 
to construct models in which the linking atoms and 
the atoms of the side chains as well as those of the 
ring are situated on a hexagonal lattice ; and the 
existence of such a lattice, as well as some of its 
dimensions, have now been established by X-ray 
analysis, especially of ramie fibres. 

Prof. Haworth might have written a text-book 
on the chemistry of the sugars which would have 
included the pre-War work with which Emil 
Fischer’s name is so largely associated, but this 
would obviously have been a time-robbing task for 
one who is fully occupied with original investiga¬ 
tions on the subject. Such a book will perhaps be 
written when the stream of research from the Bir¬ 
mingham laboratory begins to flow less swiftly, and 
will then form a very welcome contribution to 
chemical literature ; but, in the meanwhile, the 
author has taken it for granted that his readers are 
familiar with the classical work on sugars and has 
given an authoritative review of the more recent 
developments, including not only work which has 
already been published, but also a large amount 
that is still in the press. The book is therefore not 
only up-to-date but actually in advance of ourrent 
literature, and will be a standard work of reference 
until it becomes out-of-date, mainly as a result of 
the author’s own further researches. T. M. L. 
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Desert Plants and Water. 

(1) The Plant in BekUion to Water: A Study of 
the Physiological Basis of Drought Resistance . 
By Prof. N. A, Maximov. Authorised English 
translation, edited, with Notes, by Prof. R. H. 
Yapp. Pp. 451. (London : George Allen and 
Unwin, Ltd., 1929.) 21s, net. 

(2) Die physilcaliscke Komponente der pflanzlichen 

Transpiration . Von A. Seyhold. (Mono- 

graphien aus dem Gesamtgebiet der wisson- 
schaftlichen Botanik, Band 2.) Pp. x + 214. 
(Berlin : Julius Springer, 1929.) 26 gold marks. 

(3) Der Wasserhaushalt dgyptischer Wiisten - und 

Salzpflanzen : vom Standpunkt eintr erperi- 
mentellen und vergleichenden Pjlanzengeographie 
aus. Von Dr. Otto Stocker. (Botanische Ab- 
handlungen, herausgegeben von Prof. K. Goebel, 
Heft 13.) Pp* 200. (Jena : Gustav Fischer, 
1928.) 12 gold marks. 

rriHE recent appearance of those three mono- 
JL graphs is evidence of the very great interest 
now taken in the water relationships of desert 
plants, an interest which should be shared by 
those administratively responsible for arid areas 
under British control, for the researches sum¬ 
marised in these pages are closely connected with 
a very important economic problem, that of making 
the desert “ blossom like the rose ”, 

As is apparent from the titles, two of these 
monographs treat the subject from a more general 
point of view, and British investigators will think 
it particularly fitting that the late Prof. R. H. 
Yapp lived long enough to complete his task of 
editing this translation of Prof. Maximow s book. 
Prof. F. E. Weiss contributes a brief biography of 
the editor, whose footnotes show the deep interest 
he took in this, his last, completed scientific task; 
at the same time they bear striking witness to his 
great fitness for this task and have added very 
.greatly to the value of the book. 

The plant of the dry habitat is, by definition, a 
xerophyte ; it has often been assumed to be also 
xeromorphic, that is, so built that it conserves its 
water supplies better than does the plant of the 
normal habitat, the mesophyte. This assump¬ 
tion had little experimental basis and has been 
challenged with great force and originality by 
Prof. Maximow, who has had wide experience of 
the desert regions of south-eastern Europe and of 
Asia. HU criticisms and suggestions have aroused 
great interest, but many of his earlier writings are 
very inaccessible outside Russia, and English readers 
will be very glad to have thU translation, which 
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is evidently, in effect, a new book, to which Prof. 
Maximow has added new sections, whilst Prof. 
R. H. Yapp added numerous critical and com¬ 
plementary footnotes. 

Prof. Maximow has suggested that the primary 
qualification of the true desert xerophyte is its 
capacity to survive very considerable water loss. 
In spite of its ‘ xeromorphic ’ appearance and 
structure, such a plant often loses water freely so 
long as it is readily available, but when its water 
content is so diminished in arid conditions that its 
evaporation is perforce low, it still clings stubbornly 
to life. The great value of Prof. Maximow’s book, 
however, lies in the wide perspective in which this 
special problem is regarded. There is a full and 
critical treatment of the subjects of water absorp¬ 
tion, root pressure, transpiration, stomata 1 control, 
etc., experimental methods being briefly, but 
critically, passed in review as well as the general 
position of our knowledge of these subjects. The 
book is clearly a 1 progress report ’ on a subject 
where advance in recent years has been relatively 
rapid. Prof. Maximow points out that stomatal 
control is evidently not the only factor at work 
reducing water loss throughout the afternoon of a 
sunny day. He gives his reasons for not accepting 
the * incipient drying * of the walls as the alterna¬ 
tive method of control, and promises a new analysis 
of the subject, in which it is evident that import¬ 
ance will attach to the water content of the sub¬ 
aerial regions of the plant, as the result of the 
activities of the root, etc. Evidently we may 
expect now contributions with fresh experimental 
data from the Institute of Applied Botany at 
Leningrad at no distant date. 

One particularly valuable feature of this sum¬ 
mary of the present position is its full treatment of 
a mass of original and suggestive Russian work 
which is very little known in the rest of Europe 
and in America. In particular, one may cite the 
full account of the work of Zalenski upon the 
anatomical differences between leaves at different 
heights upon the stem, which preceded most 
modem work upon sun and shade leaves, and of 
the anatomical studies made by Kolkunov upon 
the anatomical characteristics of drought resistant 
plants. To this anatomical section Prof. Yapp 
contributes some very interesting and lengthy 
notes based upon work by Yapp and Mason upon 
the relation of water content to leaf structure, 
which is as yet unpublished. 

(2) Seybold’s monograph contains a very tem¬ 
perate criticism of the old teleological point of 
view as to xeromorphy, but then shows that in 

Hi 
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aome respects the desert plant may actually be so 
constructed as to cut down evaporation. The 
physical problems raised by evaporation from 
plants are discussed. It is pointed out that the 
leaf is really a special case of a wet-bulb hygro¬ 
meter and that leaf temperatures give a definite 
indication of the progress of evaporation if the 
method is used under suitable conditions. Many 
new data are thus obtained as to evaporation from 
leaves, and it is shown that experiment supports a 
conclusion reaohed oil physical grounds that the 
rate of loss of water vapour through the stomata 
is scarcely affected by wind movement, the diffusion 
shells determining the rate being within the stoma. 
In the desert plant, with its thick cuticle, all 
evaporation is through the stomata and the rate of 
water loss does not alter in a wind. In the plant 
■of the wet habitat, with thin cuticle, much water 
is lost through the cuticle; in this case the rate of 
water loss goes up rapidly in a wind. 

Certain structural features of the desert plant, 
therefore, would seem to deserve, in the light of 
Seybold’s work, the descriptive label*xeromorphic *; 
but Dr. Otto Stocker suggests (3) that this term 
should be dropped, as its implications may not be 
justified. He suggests that these characteristic 
structural features should be described as ‘ ericoid \ 
1 succulent \ etc., descriptive terms which do not 
necessarily imply adaptive values. Dr. Htocker 
noticed one characteristic of the root systems of 
the Egyptian desert plants that he studied which 
must be of great importance to them. He points 
out that the cells of these roots had osmotic press¬ 
ures up to 40 and 50 atmospheres, quite as high 
as he had found in tho roots of the plants growing 
in the physiologically dry habitat of the salt marsh, 
the characteristic * halophytes \ 


Research on Rheumatic Affections. 

Annals of the Pickett-Thomson Research Laboratory. 
Vol. 4 : The Pathogenic Streptococci; an His¬ 
torical Survey of their R6le in Human and Animal 
Disease . Part I: Pp. vii +250 +7 plates. Part 
2: Pp. viii+251 -494 + plates 8-18. (London: 
Bailli&re, Tindall and Cox ; Baltimore, Md.: 
The Williams and Wilkins Co., i928-1929.) 42s. 
net each Part. 

HE six main monographs colleoted in this 
volume deal with the r61e of the streptococci 
in rheumatic fever, in chorea, in erythema nodosum, 
in carditis, in acute suppurative arthritis, and in 
chronic arthritis. These monographs give a more 
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or less complete r£sum£ of all the researches of value 
which have been carried out as to the relationship 
of the streptococci in the diseases under discussion, 
but they are not mere records of the experimental 
results. They contain a great deal of valuable 
literature on both the clinical and public health 
aspects—the blood changes in rheumatic fever, the 
association of tonsillitis with it, its prevalence and 
danger, its epidemiology and infectivity, etc. The 
clinical aspects of carditis and the various forms of 
chronic arthritis are discussed. The treatment of 
the various conditions by vaccines and sera, and 
the histological characters of the pathological lesions 
are carefully reviewed. In fact, the diseases dealt 
with are treated in an all-round fashion which it 
would be impossible to find in any other single 
publication. 

The very fact that tho bibliography contains 
more than 1600 references, and that these have 
been carefully read and the essential parts ab¬ 
stracted, is sufficient evidence of the amount of 
work involved in compiling these monographs. To 
the experimental worker on rheumatic affections, 
to the clinician and to the public health official 
interested in arthritic diseases, this very exhaustive 
review of the literature will be of the greatest value. 
The authors are not oontent to give the views of 
others, but in all the monographs there is a dis¬ 
cussion of the findings and the conclusions of the 
authors themselves. This is by no means the least 
valuable part of the monographs. 

Though we cannot agree with all the conclu¬ 
sions drawn by the authors, and though parts of 
the work will no doubt have to be altered in 
the light of further researches, yet we feel that 
this work is an extremely valuable contribution, 
and we must congratulate the authors on its pro¬ 
duction. 

The photographs by which the volume is illus¬ 
trated are extremely good, and in themselves form 
a valuable contribution. Many of these are of 
colonies grown on Warren Crowe's chocolate agar 
medium, but we think too much .importance has 
been attached to the appearance of the colonies in 
an attempt at differentiation. The more one works 
at bacteriology the more uncertain one becomes of 
attaching too much importance to variation in 
shape, size, and general contour of colonies. There 
seems little doubt that we shall have to revise our 
classification, and especially our nomenclature, 
when we realise that one strain of an organism may 
present different forms of oolonies on different 
media, and especially on complex media such as 
Crowe's chocolate agar. 
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It is gratifying to see in the article on " A Simple 
and Rapid Test for the Differentiation of Strepto¬ 
cocci ” by one of the authors, that he has the 
courage to state that fermentation tests are only 
of third-rate importance as a means of classification 
and identification. His test with Lugol's iodine is 
interesting, but we do not think sufficient evidence 
has been given to say that it will be of value in 
classification. The value of the test depends on 
the accuracy of Crowe's medium as a means of dif¬ 
ferentiating the types of streptococci, and we are 
not convinced of this accuracy. The medium, as 
we have already said, is complex, and the strepto¬ 
cocci are organisms whose vitality outside the body 
is not high. In any colony, or any mass of these 
organisms, one will find actively growing members 
and dead members, with various stages between the 
active and the dead ones. It seems reasonable to 
assume that the action of the organism in these 
different stages may produce different chemical 
reactions, or the same chemical reactions in different 
stages of intensity, and that the colour reaction 
with the iodine may appear in different degrees of 
intensity, and that therefore an iodine positive and 
an iodine negative may be the same type of organism 
in different degrees of activity. We have learned 
a great deal from the work of And re wee and Cowan 
about the rough and smooth forms of streptococci. 
We do not regard them as different types, and we 
see less reason to regard an organism which is iodine 
positive as a different type from one which is iodine 
negative. 

We are surprised that the author of this test— 
even if the test proves to be reliable, and we hope 
it may prove so—should claim that by it Birk- 
haugs Streptococcus Erysipdatis has been identified 
with Crowe’s Al(4) type. Though both are toxin 
producers, surely this and the iodine positive 
reaction are feeble evidenoe of identification. We 
regret that this test, of which the author states his 
experience has been a short one, should have been 
inserted. It may be valuable, but its value has 
yet to be proved, and we think it would have 
been wiser to have established the proof clearly 
before including it in a volume of this nature, 
which should be in every bacteriological laboratory 
as a* book of reference. 

The last monograph deals with Rosenow’s hypo¬ 
thesis of elective localisation and its bearing on 
rheumatism, poliomyelitis, encephalitis lathargica, 
and dental infection. In the sections of this mono¬ 
graph, Rosenow’s views that mutation in the char¬ 
acters of a given germ occurs in response to its en¬ 
vironment are dealt with very fairly, and the oriti- 
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cism by the author—l>r. Warren Crowe—is very just. 
We think this monograph will prove of considerable 
interest, though we cannot say of great value, to 
those who are not familiar with Rosenow’s work. 
Much as we disagree with Rosenow’s conclusions, 
we think the authors have done well to incldde this 
review of his work, and some of the criticisms of 
that work. 

J. M. Beattie. 


International Genetics. 

Verhandlungen des 5 Internationalen Korvgresaes 
fiir Verer bungs wissensekaft, Berlin , 1927. Band 
I. Pp. viii+784. Band 2, Herausgcgeben von 
Hans Nachtsheim. (Zeitschrift fiir induktive 
Abstammungs - und Vererbungslehrc, Supplement- 
band 2.) Pp. viii + 785 - ]647 + Tafeln 8 - -14. 
(Leipzig: Gebriider Bomtraeger, 1928.) Bd. 
1-2, 100 gold marks. 

HE Fifth International Congress of Genetics 
was held in Berlin in September 1927, and 
its Proceedings have appeared with commendable 
promptness in two large volumes. The first gather¬ 
ing of this kind was hekl in London in 1899, before 
the name of Mendel was known. It was organised 
by the Royal Horticultural Society and was styled 
an “ International Conference on Hybridization 
and Plant Breeding When the next was held 
in New York in 1902, Mendelism was still too now 
to have much effect on the proceedings. In 1906 
a third conference was held in London under the 
same auspices as the first, with Bateson as pre¬ 
sident, and on this occasion he introduced the term 
genetics for the study of heredity and variation. 
The fourth conference was held in Paris in 1911, 
and the fifth was to have taken place at Berlin in 
1916. It was 1927 before this congress was finally 
held, and in the meantime genetics underwent 
immense developments, as evidenced in part by 
the contents of these volumes. 

Genetics may be said to have transformed the 
face of modem biology. Its conceptions have 
permeated muoh of the best work of systematic 
botanists and zoologists, while forming the back¬ 
ground of all the work in experimental evolution. 
Even palaeontologists have found it necessary to 
grapple with and incorporate these conceptions in 
their work, as witness the investigations of Brink- 
mann on Ammonites, summarised in these Pro¬ 
ceedings, and the writings of Bather in Great Britain. 
Only the physiologists have held aloof, despite the 
fact that Bateson’s early reports to the Royal 
Society were called investigations in the physiology 
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of heredity, and that Jost’s “ Plant Physiology ” 
(1907) contained a chapter summarising the con¬ 
temporary knowledge of heredity and variation 
from a physiological point of view. Owing to 
recent developments in genetics the gene is being 
recognised not merely as a static entity but also as 
producing its effects dynamically in the ontogeny 
of the organism. Genetics is thus becoming more 
physiological, and it is to be expected that physio¬ 
logists will ultimately recognise that reproduction 
—the core of genetics—is after all a physiological 
process. 

The 150 papers presented before the Congress, 
with its six sections and nearly a thousand members, 
cover such a wide range, representing the many 
ramifications of modern genetics, that it is impos¬ 
sible here to indicate more than their general 
scope. The general topics discussed before the 
whole Congress included the problem of evolution 
and the modern theory of heredity, by Wettstein 
of Vienna; polyploidy and species formation, by 
Rosenberg of Stockholm; chromosome relations 
in hybrids, by Federley of Helsingfors; the geo¬ 
graphic centres of cultivated plants, by Vavilov of 
Leningrad ; genic modification, by Muller ; mutable 
genes, by Demeree; the genetics of Datura , by 
Blakeslee; the organisation and function of an 
animal breeding - research department, by Crew; 
and the future development of eugenics, by Ploetz. 
The classic genera (Enothera and Drosophila were 
well to the fore, ten (Enotherologists taking part 
in the conference and seven papers on Drosophila 
being presented. Numerous papers were concerned 
with cultivated plants, such as wheat, oats, rye, 
barley, maize, apples, plums, cherries, potatoes, 
beets, peas, and strawberries; also several on 
fowls, mice, rats, and one on the tortoiseshell 
cat. 

A number of the papers were primarily cyto- 
logieal, such as that of Miss Blackburn on the 
chromosomes of Silene , Levitsky on Fesluca, M. 
Navoshin on Crepis, Sveshnikova on Vida , Cleland 
and Gates on (Enothera y Tischler on Ribes hybrids, 
de Vilmorin on Solanaceee, and Vandal on geo¬ 
graphic parthenogenesis. Mathematical papers 
were contributed by Bernstein on the theory of 
crossing-over, Smirnov on variability, Weinberg on 
twins and on heredity. 

A comparison of these Proceedings with those 
of 1911, when genetics was just getting into its 
stride, serves to emphasise the many directions 
which genetic work has taken and the bright 
possibilities which exist in every one of them for 
further development. R, R. Q. 
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Our Bookshelf. 

Grundziige der theoretischen Logik , Von Prof. D. 
Hilbert und W. Ackermann. (Die Grundlehren 
der mathematischen Wissenschaften in Einzel- 
darstellungen, mit besonderer Beriicksiohtigung 
der Anwendungsgebiete, herausgegeben von R. 
Courant, Band 27.) Pp. viii+120. (Berlin: 
Julius Springer, 1928.) 7*60 gold marks. 

This book on theoretical logic is based, on the lectures 
of Hilbert and the work of Bernays and Ackermann. 
The first chapter summarises the calculus of proposi¬ 
tions as deduced from a set of axioms, four of which 
are the same as those in Whitehead and Russell's 
“ Principia Mathematica The primitive propo¬ 
sition known as the associative principle was proved 
by Bernays in 1926 to be deducible from the other 
axioms and is not included. These axioms are 
shown to be complete, independent, and free from 
contradiction. While the fundamental symbols 
used denote the same ideas as those in the “ Princi¬ 
pia ”, the only symbol common to both systems is 
that for the logical sum, while the sign for equiva¬ 
lence of truth value is almost the same as the sign 
of negation in the ” Principia One feels inclined 
to protest against this unnecessary multiplication 
of notation, which is confusing. A work like the 
“ Principia ” should be considered as fixing a 
standard notation in theoretical logic. Moreover, 
a further sign (afterwards discarded) is introduced 
in the second paragraph for ” equivalence of mean¬ 
ing ”—at best a notion foreign to the calculus of 
propositions. 

The second chapter introduces the propositional 
function of one variable, and in Chapter iii. the 
restricted calculus of propositional functions of 
several variables is discussed. This is likewise 
developed from a set of axioms due to Bernays, 
but here the proof of freedom from contradiction 
begins to encounter difficulties of a more funda¬ 
mental nature. In the last chapter paradoxes are 
discussed and their solution by Russell's theory of 
types. The difficulties arising in the extended 
calculus are pointed out and suggestions made for 
avoiding them. 

The book is a forerunner of a larger work promised 
by Hilbert and Bernays on the foundations of 
mathematics, to which it will prove an interesting 
introduction. The subject formed the topic of 
the inaugural lecture given by Hilbert at the 
Mathematical Congress at Bologna in 1928. 

L. M. M.-T. 

The Earth : its Origin , Flistory , and Physical Con¬ 
stitution. By Dr. Harold Jeffreys. Second edi¬ 
tion. Pp. ix+346. (Cambridge: At the Uni¬ 
versity Press, 1929.) 20*. net. 

The demand for a second edition of this work, 
after only five years, must give deserved pleasure 
to the author, and has enabled him to revise and 
extend it in various directions. The book is in¬ 
creased in length by 68 pages, with a proportionate 
increase (4*.) m price. The principal change con¬ 
cerns the part dealing with seismology; the first 
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edition (1924) omitted reference to much con¬ 
tinental work on this subject, done in the years 
1907-1916. Two chapters in place of one are now 
devoted to seismology, and they are placed earlier 
in the book. 

In this and other sections the conclusions reached 
on many points are more definite than in the first 
edition ; for example, the age of the earth, formerly 
estimated as between 1*3 and 8 billion (10 9 ) years 
is now limited between 1*3 and 3 billion years ; the 
earth is stated to possess a central core, apparently 
liquid, with a radius rather more than halt that of 
the earth as a whole, and with a sharp l>oundary ; 
the bodily tide of the earth is stated to imply that 
the rigidity of this core is less absolutely than that 
of the outer shell, and not merely less in proportion 
to its density. The account of the earth’s thermal 
history has been re-cast, and the discussion of 
isostasy has been clarified and rendered more 
precise. 

The original appendix 0, dealing with the rela¬ 
tion of geophysics to geology and geologists, is also 
expanded, and is expressed in very plain terms ; 
for example, the replies of a well-known geologist 
to certain criticisms by the author are stated to be 
“ a series of evasions and irrelevances’\ Many 
readers may think that controversies are better 
conducted in milder terms than these. In general, 
however, the author’s clearness and directness 
of statement are to be welcomed ; one may 
hesitate to believe that his conclusions are always 
so certain as his language seems to imply, but 
definiteness at least affords a stimulus and an 
opportunity to critics, and arouses discussions 
which often advance knowledge. There is no 
doubt, moreover, t-liat the author’s synthesis of 
diverse branches of geophysics has been of great 
service to the science. 

Further editions of this valuable work will cer¬ 
tainly be called for ; it may be suggested that, in 
these, the author should extend to all the chapters 
his commendable practice, at present applied only 
to some of them, of giving a summary of the main 
arguments and conclusions in the chapter. 

Handbuch der Expe.rimentalphysik . Herausgegeben 
von W. Wien und F. Harms. Unter Mitarbeit 
von H. Lenz. Band 13, Teil 1 : Die Ioncnleitung 
in Gasen t von Prof. Dr. E. Schweidler ; Die ele/c - 
trischen Eigenschafien der Fiamme , von Prof. Dr. 
A. Becker. Pp. viii f 314. (Leipzig: Akacle- 
mische Verlagsgesellschaft m.b.H., 1929.) 29.60 
gold marks. 

This volume deals with two aspects of the conduc¬ 
tion of electricity to which comparatively little 
attention is being paid at the moment. In the 
first part of the book, Prof. Schweidler summarises 
concisely the main work which has been done on 
the general properties of ions produced in gases at 
relatively high pressures by external agents. The 
second part, by Prof. Becker, is upon thermally 
ionised systems. Both subjects still offer a wide 
field for research, and it is perhaps significant that 
the most reoent measurement of the recombination 
coefficient (by Dr. Mohler) has been made by a oom- 
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bined electrical and optical investigation in an 
ionised system at low pressure, whilst at the same 
time the conceptions of mobility and diffusion, 
which have been developed in connexion with 
essentially high-pressure phenomena, are being 
applied with success to the problems of the glow 
discharge. There has been too great a tendency to 
keep high-pressure and low-pressure work in separ¬ 
ate compartments, and those who are primarily 
interested in the low-pressure side will find Prof. 
Schweidler's article extremely useful. 

The article on flames furnishes an admirable in¬ 
troduction, from the experimental side, tgi one 
hand to the physical basis of the electrical 
features of flame technology, and on the other 
to the study of stellar atmospheres. 

Theory of Probability . By the late Dr. William 
Burnside. Pp. xxx + 106. (Cambridge: At the 
University Press, 1928.) J.0«. Or/, net. 

This small volume, a posthumous work of Prof. 
Burnside, is prefaced by a short biography of the 
author (see also Nath kb, Oct. 15, 1927, p. 555) 
which shows the variety and extent of his contri¬ 
butions to the advancement of mathematics. 
Apart from his published work, Burnside was 
responsible for a large amount of confidential 
matter during the thirty-four years in which he 
occupied the chair of mathematics at the Royal 
Naval College. 

The book merits attention not only for the pre¬ 
cision of its language but also for the careful state¬ 
ment of the rule for calculating calculable probabili¬ 
ties. The usual postulation of equal likelihood 
does not satisfy Burnside, who points out that a 
more fundamental postulation is that <£ each two 
events are equally likely *\ A discussion of this 
point is given in a note at the end. A valuablo 
feature is the application of difference equations 
and approximate methods of solution to the calcu¬ 
lation of probabilities involving large numbers. 
This book should certainly be read by all interested 
in the applications of the theory of probability. 

L. M. M-T. 

The Child of Circumstance ; the Mystery of the 
Unbom. By Dr. Albert Wilson. Pp. xx + 420 + 
50 plates. (London: John Bale, Sons and 
Danielsson, Ltd., 1928.) 15s. net. 

Dr. Wilson gives us of the best of a long and 
sympathetic experience of human nature and of 
its derelicts. It is a great boon to have an under¬ 
standing of the motives behind the criminals’ 
conduct, and this the author has far more than a 
number of cranks who write with a very narrow 
knowledge of criminology and how to reform it. 
This is particularly so when capital punishment is 
being discussed. The author takes a broad and 
sensible view r of this and thinks that if the lethal 
chamber replaced the rope it would be an advance 
in treatment. At the same time, he points out that 
when the death penalty is abolished, juries are more 
ready to convict—perhaps on Toss certain grounds, 
‘Unlike many who write on the subject, he recognises 
the viewpoint of the murdered one’s relatives. 
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Letters to the Editor. 

[The Editor does not hoM himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected- manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

The Oyster-drills on English Oyster-beds. 

The occurrence of the American oyster-drill, Uro¬ 
salpinx cinerea- Say, on oyster beds in the River 
Blackwatcr, Essex, was recorded in Nature (Aug. 18, 
1928, p. 241), anti has since been found to be present 
ill great numbers on the shallower parts of these beds 
in summer-time. This poet, which was first confused 
with the rough tingle, Ocinebra erinacea (— Mur ex), 
has thus become acclimatised, like its congener, the 
American slipper-limpet, Grepidula fornicata, since 
its introduction from America, and unless care be 
taken may spread to other oyster-beds. There now 
occur in England three oyster-drills or tingles, which 
in the adult state bore holes through the shells of 
oysters-and other organisms—and devour the body 
of the prey through the hole made in the shell, 
namely : 

Urosalpinx cinerea, the American oyster-drill, or 
rough-tingle, 

Ocinebra erinacea, the European rough-tingle, and 
Purpura lapillus , the European smooth-tingle, or 
dog whelk. 

These throe snail-like tingles are shown together in 
Fig. 1 ; and by isolating living samples of the different 
kinds in the tanks at Plymouth, before the spawning 



Fig. 1.-—I and I a .» Urosalpinx cinema \ 2 and 2a — Ocinebra erinacea; 
3 and 3a^Pvrpuru lapillus; nlJ collected at West Meraea on 
Oct. 2E>. 1928, (Touched-up photographs about two-thlrda the 
natural size.) 


period in spring, their egg-capsules have eventually 
been obtained, and are shown in Fig. 2. 

In each species, individuals lay a variable number 
of egg-capsules and also tend to congregate to Bpawn, 
bo that large numbers of capsules may be found in 
clumps. The egg-capsules of each kind can, however, 
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be easily distinguished by their characteristic shapes, 
as shown in 1, 2, and 3 of Fig. 2. The capsules of 
Ocinebra (2, 4, and 5 of Fig. 2) from the three different 
localities are not of the same sue ; this difference is, 
however, correlated with the size of the adults. In 
transverse section, the appearance of the egg-case of 
Urosalpinx is oval (In); that of Ocinebra is triangular 
(2a); and that of Purpura is nearly circular (3a). The 



Flu. 2.—1,2, and 3, egg-capsules of Urosalpinx cinerea , Ocinebra erinacea 
( — MurexV and Purpura lapillus respectively, from West Mersea, 
with developing embryos; 4 and 5 egg-capsules of 0. erinacea from 
Falmouth and Plymouth with embryos, la, 2d, ami 3a arc trans¬ 
verse sections of the capsules of Urosalpinx', Ocinebra, and JPwr- 
pura. (All the drawings are made 1o the same scale.) 16, 26, and 
86 represent diagrainmatlcally the relative thickness of the capsules 
of the three forms. 

wall of the capsules of Urosalpinx and Purpura is 
uniformly thickened, whereas that of Ocinebra is 
thicker at the two ridges than in the rest of the case 
(2a). Sections at various levels of the egg-capsules 
show no difference in thickness of the wall. From 
the illustrations of the transverse sections, it will be 
observed that the wall of the capsule of Urosalpinx 
is thicker than that of Ocinebra, which in turn is 
thicker than that of Purpura. The relative thickness 
is as 7 : 3 : 1, and is demonstrated in the vertical lines 
16, 26, and 36 ;] actual measurements are approximately 
70 m* 30 Ms and 10 m- 

The number of embryos in the capsules, as shown 
in 1, 2, and 3 (Fig. 2), differ greatly. These differences 
may, however, be specific, or due to age, or to the 
artificial conditions under which the eggs were laid. 
In the capsules of Purpura (3) and Ocinebra (5) there 
are fewer—but older—embryos than in those of the 
other specimens, but it is known that in Purpura the 
greater number of eggs is absorbed to provide nutri¬ 
ment to a few surviving embryos (Pelseneer, in 
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14 Treatise of Zoology ", vol, 5, Mollusca, p. 21, edited 
by Sir E. Ray Lonkester), and it is probable that the 
same phenomenon holds good for Ocincbra . 

It will be interesting to follow the distribution of 
the American drill in the future, but as the young 
individuals of this species do not pass through a free- 
swimming larval stage, unlike Cre,pidula f their dis¬ 
semination is likely to be very slow. Fresh intro¬ 
ductions may, however, be made at any time on 
American oysters imported on beds in or outside the 
Thames Estuary area, so that the illustrations given 
above may help either in preventing the spread—or 
a fresh introduction—of such a pest, as may indeed 
render unprofitable the work of experienced oyster- 
cultivators (see Nature, 120, 653 ; 1927). 

J. H. Orton. 

C. Amirthaungam. 

Marine Biological Laboratory, 

Plymouth, July 22. 


Growth-gradients and the Axial Relations of the 
Animal Body. 

Prof. Huxley’s letter in Nature of June 35 
raises a very interesting feature of animal organisa¬ 
tion which 1 have myself been studying recently. 
Briefly, in certain aspects of the growth of Crustacea 



there are gradients which do not decline uniformly 
and simply from front to rear in the manner originally 
put forward by Child for certain worms (“Growth 
and Senescence’*, 1915: "Individuality in the 
Animal Kingdom ", 1916), but present a multiplicity 
with one or more peaks at points of great differential 
growth, the maximum lying at the level of the chel» 
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in males or in the abdomen at certain stages of female 
Carcinus. 

Analysis of the conditions in Carcinus of both sexes 
at different ages and when parasitised by Sacculina 
has suggested that relations between different parts 
of the body depend upon two considerations : 

(а) The existence of varying degrees of differential 
or dysharmonious growth in whioh each structure 
exhibits a characteristic ‘ differential growth ratio * 
(Huxley, 1924), which may, however, change with 
uniform exponential acceleration or decrement over 
more than a whole year, and is not quite alike on the 
two sides. 

(б) The competitive effect of great growth in the 
chela?, etc., at certain times, which restrain the 
simultaneous growth at other less rapidly growing 
points even if they exhibit a similar tendency to 
increasing growth. Precisely analogous conditions 
have been demonstrated by Champy in Amphibia 
(" Sexualite et Hormones ", 1924). 

The effect of the parasite is to eliminate the increas¬ 
ing acceleration of one part- over another pari chiefly 
by reducing the ‘differential growth ratio’, and from 
relief of the restraint imposed by rapidly growing 
structures like the chelse a relative increase results 
in the slowest parte, which is very obvious in the 
abdomen of males though perhaps most typical in 
the antenna? of both sexes. By comparison of the 
actual measurements with a chart prepared to show 
different rates of relatively accelerat¬ 
ing growth under the competitive 
restraint of the most rapid, it has 
been possible to deduce the inherent 
rate of growth of other parts as com¬ 
pared with the chelae uncomplicated 
by the effects of competition, thus 
using the parasite to perform a physio¬ 
logical experiment which could not 
be procured by any surgical means. 

The gradient thus revealed by the 
parasite is typical of a long senes of 
anatomical relations which have been 
found in Carcinu * of 15-60 mm. 
carapace-length, that is from one to 
three years old, which include : 

(1) The proportional size of struc¬ 
tures expressed as a percentage of 
the carapace-length at any age. 

(2) The percentage increase in 
size of structures for 100 per cent 
increase of carapace-length between 
any two ages. 

(3) k in Huxley’s hetcrogonic 
formula (Nature, 114, 895; 1924) 

Structure-size™ 6 x (Body-size)* 

obtained from the slope of a log log 
plot of the stmeture against carapace- 
length. 

(4) The exponential rate of change 
of k between 25 mm. and 50 mm. 

carapace-length. 

(5) The range of variation of dif- 
erent structures expressed as a per¬ 
centage of the size of the part con¬ 
cerned. 

(6) The proportion (percentage) 
of individuals which exhibit asym¬ 
metric development at the various levels. 

(7) The proportion of asymmetric individuals 
which are right-handed at the different levels (auto- 
tomy and variation allowed for),- or the bias of sym¬ 
metry given by the formula 

R-k±* = B, 
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where B is the amount of bias to right (+) or left 
(- ), R and L the number in 100 crabs which are 
right or left handed, taking care to note the inci¬ 
dence of autotomy on one side or the other and to 
deduct an appropriate percentage the condition of 
which was probably due to this extraneous cause. 

(8) The inherent growth-potent ial revealed by the 
effects of the parasite Sacculimi (Fig, 1, A ). 

All these gradients are so very similar as to warrant 
the conclusion that, their forms depend upon the same 
system. The last (8) is published here as a typical 
example, and it will be noticed that it corresponds 
closely with the gradients for relative size ( Jnachus ) 
and percentage increase with 100 per cent, cara- 
>ace increase [Ptdcemon) published in Prof. Huxley’s 
etter. 

Perhaps the most remarkable feature of these 
complicated gradients is their general correspondence 
with a gradient of extmctible reduced 4 glutathione ’ 
or sulphydryl and other reducing compounds titrat- 
able with iodine, which unfortunately cannot for 
lack of tissue be demonstrated outside the thorax of 
crabs but has been found more completely in the 
lobster (Fig. 1, B ). In earthworms (Fig. 1, C), I 
find that the gradient of growth corresponds with 
the gradients of total iodine equivalence* (C f 2), ex- 
tractible sulphydryl (C, 3), and total sulphur (gravi¬ 
metric) (C, 4), and not with the gradient of total 
metabolism (C, 1) observed by the oxygen uptako ; 
the last, therefore, includes other oxidation systems 
which it is legitimate to suppose result in katabolism 
rather than the anabolism of growth. It is interest¬ 
ing to find that gradients in the earthworm have a 
summit at about that point whence a divided worm 
grows forwards or backwards according to the aspect 
of tho cut surface. 

I find that the diminution in sulphydryl effected by 
Sacculina (Nature, 120, (564; 1927) is more funda¬ 
mental than any 'other chemical change yet investi¬ 
gated, and along with the total iodine equivalence it 
is more closely associated with changes in external 
anatomy than are other chemical features. 

The well-known decline of metabolism with age, 
corresponding to the decline from front to rear in 
planarians, is an important element in Child's system 
of animal organisation and gradients. Similarly, 1 
have found a decline of extmctible sulphydryl or 
iodine equivalence with advancing age in Gnrcinus, 
Pandalus , the embryos of Sacculina, and in the cock¬ 
roach {B. oricntalis). In the last form, adult females 
were found to be closely similar to the old larvae, the 
external anatomy of which is almost identical, whilst 
the males presented a further advance. 

. Champy (l.c.) bus made an elaborate study of the 
interrelationship of the growth of parts according 
to maturity, season, and nutrition in newts. I found 
that in these animals points of relatively rapid growth 
were characterised by high iodine equivalence, and 
that there was a close correspondence in all its features 
with the system worked out by Champy. 

There is an attractive feature of the * glutathione ’ 
system which might be held to explain tho setting-up 
of gradients. An important part of the sulphydryl 
is rigidly attached to protein from which it cannot 
bo washed free ; it is also found that proteins will take 
up sulphydryl from solutions of i thiol * compounds 
(vide ^ (.11 u lathi one " by H. E, T urmi cliff e, Biol. 
Reviews, Cumb. Phil. Soc„ 2, pp. 84-80). It may be 
supposed that when new protoplasm is laid down, 
the sulphydryl content of its protein (which would 
afterwards control the total content in equilibrium) 
is determined by the concentration of free sulphydryl 
in the fluid bathing its situation of origin, and since 
that is a portion only of the total parental content, 
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it follows that a gradient might be set up. Autolysis 
of tissue accompanying abrupt larval metamorphoses 
might result in the development of new growing 
points with new gradients connected to their follows 
by transitional gradients necessitated by the pro¬ 
cesses of diffusion. The decline with age would 
result from the preponderating accumulation of 
daughter protoplasm of lower value. 

These observations were made in the course of an 
extended study of the effects of Sacculina on Garcinus 
made at Cambridge in the Sir William Dunn Institute 
and in the Zoological Laboratory, the details of which 
will be published in due course. 

Michakl Perkins. 

5 Little Cloisters, 

Westminster Abbey, S.W.l, 

July 8. 


Fine Structure of Infra-Red Absorption in Organic 
Compounds and the Raman Effect. 

The infra-red absorption bands of nine organic 
liquids have been studied in tho 3*5 y region. The 
spectrometer employed made use of an eschelette 
grating, which had a resolving power of 10,000 as 
compared with approximately 170 for a 3-inch rock- 
salt prism in this region. The dispersion was such 
that, with the slits 0*25 mm. wide, one slit width con¬ 
tained a portion of the spectrum only 26 A. wide. The 
wave-lengths as given below arc believed to be accu¬ 
rate to -f 0-003 y. 

The compounds thus far studied are as follows : 
benzene, toluene, ortho-, met a-, and para-xylene, ethyl 
benzene, butyl benzene, monochlor benzene, and 
monobrom benzene. This group of benzene deriva¬ 
tives furnishes us with an excellent opportunity for 
the study of the effect of the various substitutions on 
the vibrations of the benzene radical. In most cases, 
just os would be expected, the effect w as to shift the* 
absorption bands towards longer wave-lengths. The 
magnitude of the shift, however, was surprisingly 
small, being less than 0*01 y in every case. 

Tho absorption band in benzene usually reported 
at 3*26 y was found to consist in reality of three com¬ 
ponent parts, namely; 3-231 m, 3*253 m. and 3-291 m, 
each being of approximately tho same intensity. 
Bordering these, several weaker bands were also 
found. 

In the case of toluene, the substitution of the CH a 
group sliifted each of the benzene bands towards 
longer w^ave-lengths by 0-007 m. The bands at 3-238 y 
and 3-261 y suffered a marked decrease in intensity, 
while the band at 3*208 y remained strong. Other 
bands w'ere found at 3*278m, 3*343 y, 3- 428m, 3-478m, and 
3-481 m, which arc probably due to the CH g radical. 
The combined effect of the introduction of these new 
bands and the above-mentioned intensity changes 
w r ould appear under low resolution simply as a shift 
of the benzene band from 3-26g to approximately 3-35 m* 
Coblentz finds this band in toluene at 3-34 y* 

The three isomeric forms of xylene show very inter¬ 
esting results. In orthoxylene, in which the two CH a 
groups are nearest together, rendering the molecule 
very unsymmetrical, only one benzene vibration is 
possible, and it has been shifted by 0*007 y. In 
metaxylene the two CH, groups are somewhat separ¬ 
ated, having replaced two alternate hydrogen atoms 
in the benzene radical. Here the 3*291 y band occurs 
without having suffered a shift, while the other two 
are absent. However, in paraxylene, the CH S groups 
replace two diametrically opposite hydrogen atoms, 
and therefore the molecule is still symmetrical, just 
as in the case of pure benzene. We would expect the 
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effect here to be very email. In fact the 3*231 m and 
3*201 m band* each oocur just as in benzene except for 
a slight decrease in intensity. The 3*253 n band is 
entirely absent. 

In each of the xylenes, a group of strong complex 
bands, apparently due to the two CH 8 radicals, occurs 
in the region from 3*3 ^ to 3*5 The exact locations 
of some of these bands vary slightly for the three 
forms. Coblentz gives a single band, the same for 
each form, the wave-length of which is 3*38 while 
several other observers give 3*39 

Similar results were obtained for the other four 
compounds. In some cases all of the benzene bands 
were present and shifted, while in others only intensity 
changes were noted. In still others, some of the 
benzene bands were entirely missing. In no case was 
a shift found which could possibly exceed 0-01 /x. 

This work was undertaken for the purpose of ob¬ 
taining a correlation between the infra-red absorption 
spectra and the Raman spectra for various liquids. 
Using the Raman photographs taken by Prof. R. W. 
Wood (Phil. Mag., vol. 7, No. 45, p. 858 ; 1929) an 
excellent qualitative agreement was found in every 
case. That is to say, for each Raman line an infra¬ 
red band was found which very closely cheoked it in 
regard to frequency. However, many infra-red bands 
were found which apparently were not predicted by 
the Raman photographs. Whore, for example, the 
latter might give four lines, some 15 or 20 infra-red 
bands were found. Since the detail shown by the 
infra-red measurements far exceeded that by the 
Raman plates, an exact check of the two sets of wave¬ 
lengths was not possible. It is hoped that a full 
account of thiB work will be ready for publication at 
an early date. 

R. B. Barnes. 

Johns Hopkins University, 

Baltimore, Md. 


Liquid-Solid Interface Tension. 

The convex meniscus of mercury can be explained 
by assuming a state of tension in the limiting layer 
of this liquid, not only at the free surface, but also 
in the area of contact with the containing vessel. 
But while free surface tension has ceased to be a 
hypothesis, the reality of a liquid - solid interface 
tension has not been proved. The following experi¬ 
ments are intended to fill this gap. 

(o) A ‘ liquid pincushion *. The experiment suc¬ 
ceeds best with a fine steel wire, 2£ cm. long and 
weighing about 10 mgm., both ends of which are 
rounded, but the finest sewing needle in the market 
applied head downwards, although somewhat stouter, 
may be used instead. A small, concave porcelain dish 
is. filled with mercury to the depth of a little more 
than 1 om. The wire, introduced into the meroury 
and then released, is of course rejected, but the 
moment its end touohes the solid bottom it loses its 
buoyancy and adheres to the smooth surface of the 
porcelain. Quite a number of wires or, with a little 
oare, needles can be fixed upright in this manner, 
producing the effect of a liquid pincushion bristling 
with needles. 

This peculiar phenomenon admits of one interpre¬ 
tation only. The interface layer of meroury which 
surrounds the submerged part of the wire, and that 
which clothes the surface of the porcelain, must both 
be assumed to be in a state of tension. When the 
steel touohes the porcelain, the two layers become 
united and forthwith contract into the smallest pos¬ 
sible area. The result is a withdrawal of the liquid 
from the capillary space between the rounded end of 
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! the wire and the poroelain. The mechanical effect of 
this withdrawal is twofold : 

(1) As there is no more mercury beneath the 
terminal surface of the wire, the liquid pressure 
acts- on it horizontally only, and there is no more up¬ 
ward lift. 

(2) The capillary space just mentioned has been 
converted into a diminutive vacuum towards ^vhioh 
the surrounding mercury turns a free surface. It is 
the tension of this circular zone of free surface which 
pins the end of the wire to the smooth surface of 
the vessel and holds it there. 

(6) The Gibbs-Thomson principle. One of the 
manifestations of this principle is the concentration 
(W. Ratnsden, Transactions of the Liverpool Biological 
Society , vol. 33, 1919) of a solute in the surface layers 
of its solution. In extreme cases, saponin and 
albumin solutions for example, the surfaoe layers 
solidify and can be separated from the solution in 
the form of a solid membrane. It is characteristic 
of all such solutes that they lower the surface tension 
of the solution. In the light of this knowledge the 
following observation is of theoretical interest. 

A watchglass is filled with mercury, and a small 
quantity of zino, or of the loss soluble copper, is 
dissolved in the liquid. Very soon the surface loses 
its lustre, and a soft but solid film is formed all over 
it. This film, which is a mercurial alloy, is thick and 
gray in the case of zinc, thin and of a golden brown 
if oopper is used. If it is brushed away, it rapidly 
forms afresh. 

This solid film covers not only the free surface but 
also the. interface , into which it is continued without a 
break . Seen from below through the glass, the inter¬ 
face film has the same appearance as the surface film. 
Consequently, if the latter owes its existence to the 
working of the Gibbs-Thomson principle, then it may 
be taken as extremely probable that the interface 
film has the same origin ; in other words, that the 
interfacial layer of mercury is the seat of a consider¬ 
able store of potential onergy and of tension. 

Max Loewenthal. 

160 Princes Road, 

Liverpool, 

July 11. 


Coal Reserves of China. 

In the leading article “ Coal, Iron, and World 
Peace,” of Nature (Aug. 3), the coal reserves of 
China were discussed. The amount was taken as 
23,000 million tons from the cautious calculation of 
Dr. W, H. Wong. This numerical value seems to be 
not quite correct. 

Only a few months ago, in a private communica¬ 
tion, Dr. Wong informed me that recent investigation 
by him and his colleagues has put 302,000 million 
tons as the total coal reserves of China. This is nearly 
one-third of Drake’s estimate; and eight times 
Inouye’s. Drake over-estimated the coal reserves of 
Shansi, the most important coalfield of China, as 
714,000 million tons; Chinese investigators now give a 
round number of 127,115 million tons only. The coal 
reserve of Manchuria now estimated as 2950 million 
tons, was under-estimated as 1209 million tons by 
the older workers. They also neglected not less than 
1000 million tons of cool in the provinces known as 
Inner Mongolia. The lignite reserves of North Man¬ 
churia and of Szechwan are not known definitely even 
at present. # 

If we draw a line with its origin at Peiping (Peking) 
extending both north-eastward to Harbin and south- 
westward to Chungking of Szechwan, then within a 
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few hundred miles along both aides of this line there 
are rich coal fields and other mineral resources on 
which 4 the mechanised form of civilisation * of young 
China will be based. 

Although 1 quite admit, and I have repeatedly 
warned my fellow-countrymen, that there is a defici¬ 
ency of mineral resources in China, it is still possible 
for the western Pacific to play an important part 
both in the mechanised civilisation and in the world 
peace. Not with 4 Oiiental exaggeration \ but with 
Sir Thomas Holland’s brilliant presidential address, I 
would believe that the mineral wealth of China, if 
not counted as per head, but per 41 homogeneous 
national unit”, is only next to that of the British 
Empire and that of the United States ; and China is 
sufficiently qualified to be one of the few peace¬ 
keepers of the world provided her resources can be 
developed by her own energy. The awakened Chinese 
know their debt to the new civilisation. 

K. H. Lih. 

ft Denbigh Road, 

London, W.ll. 


Mr. Lih’h letter provides early confirmation of the 
expectation expressed in the article that further in¬ 
vestigations would lead to the increase in the estimated 
coal reserves of China. The new estimate by Dr. 
Wong, as reported by Mr. Lih, is an increase of more 
than thirteen times from that quoted in our article 
from the 44 China Yearbook”, p. 124, 1024, and 
apparently it does not include all the Chinese areas 
in which coal is known to occur. Even if the estimates 
are not further raised, 300,000 million tons is a ufteful 
lot of coal. The Writer or the Article, 


Courtship Displays of Birds. 

In his theory to account for the occurrence of 
1 mutual' and 4 dimorphic ’ courtship displays in 
birds. Prof. J. S. Huxley states that 44 in birds in 
whioh the sexes are quite or almost- similar, and both 
adorned with bright colours or special plumes or 
other structures, which are displayed or otherwise 
used in sexual ceremonies, both sexes play a quite or 
nearly similar r6le in 4 courtship ’ ” (Jour. Linn. Soc. 
(2ool.), 35, p. 253 ; 1923). Conversely, a dimorphic 
courtship is found where no such epigarnic characters 
are developed, or where the sexes differ in structure or 
coloration. 

In view of this, it seemed likely that the courtship 
of the aheldrftkb (Tadorna tadorna) would be an in¬ 
teresting test-case ; for, on one hand, this species is 
closely related to the ducks, where court-ship is pre¬ 
dominantly a male display, the female being usually 
more soberly coloured ; and, on the other, the male 
and female sheldrake differ from the true surface - 
feoding 'ducks in being almost exactly alike, and as 
brightly coloured as any bird in England. For this 
reason, Kirkman (“ British Bird Book ”, vol. 4, p. 216; 
1913) was led to predict a mutual type of courtship. 

I was able to make a series of observations in 1928 
and again this spring, and found* the usual courtship 
typical of the ducks ; that is, the preliminary display 
is mad© by the male, and consists of bowing move¬ 
ments with several variants. The female's active 
part is only informative, restricted to the adoption of 
the pairing attitude. But in addition to this, on a 
very few occasions/* both birds dipped their scarlet 
beaks into the water repeatedly, the female straighten¬ 
ing out into the pairing position as she did so. Pair¬ 
ing followed this in two cases. Again, on two occa- 

No. 3121, Vol. 124] 


sions, both birds made two or three short dives to¬ 
gether after pairing, when normally they preened and 
napped their wings like other ducks. These were the 
only actions observed which could be called 4 mutual \ 
and together occupied but a few minutes out of some 
fifty hours watching. The sheldrake cannot there¬ 
fore he placed in the same category as the* grebes, 
egrets, gannet, etc. It may be added that the wetting 
of the beak is found in other duck-courtships. 

There are exceptions to the theory among the pas¬ 
serine birds also. Perhaps the conspicuous black of 
the rook is not to be considered as a bright colour, but 
I have seen a redbreast, which would certainly fall 
into Prof. Huxley’s 4 mutual ’ class, parade before its 
mate in the same way that the house-sparrow and 
chaffinch do. It seems premature to generalise about 
so complex a subject, for it is at least possible that the 
general form of the courtship of a group of birds ante¬ 
dates the development of specific epigarnic coloration 
in evolution. 

V 7 . (J. WyNNE-Ed WARDS. 

Marine Biological Laboratory, 

Plymouth, July 22. 


Growth and Longevity of Whales. 

In his letter to Nature of June 15, p. 910, Mr. 
Gray suggests that there is ovidonee that the Green¬ 
land whale grows and multiplies slowly, and attains 
a considerable age, and ho contrasts this with the 
conclusion mentioned in my paper at the British 
Association, 1928, that blue and fin whales reach 
sexual maturity in a comparatively short period. 
He refers (1) to the length of the Greenland whale 
and its whalebone at different stages of the whale’s 
growth, (2) to the absence of any sign of increase in 
the numbers of this species, and (3) to the finding of 
old harpoons in Greenland whales. 

1 . It is not explained on what evidence the lengths 
of the Greenland whale at birth, weaning, and sexual 
maturity are arrived at, and even if the figures men¬ 
tioned are accurate, it docs not necessarily follow 
that maturity is reached only after a comparatively 
long jwriod. The growth of the whalebone should 
be considered with caution in this connexion, for there 
is evidence that it undergoes a sudden increase in 
length immediately after weaning. 

2. It is true that the early attainment of sexual 
maturity would favour comparatively rapid increase 
or replenishment of numbers, but we have to set off 
against this the very alow rate of reproduction; for 
a female, at least in the case of blue and fin whales, 
normally gives birth at intervals of not less than 
two years, and, except on very rare occasions, brings 
forth only one young at a time. 

3. In view of Mr. Gray’s evidence from the finding 
of old harpoons, it is difficult to avoid the conclusion 
that the Greenland whale may reach an age of forty 
years or more. It is possible that this species attains 
to a greater age than the rorquals, but I do not in 
any case think it impossible that, say, a blue whale 
might live to an ago approaching forty years, though 
it seems probable that the majority of those killed 
in the sub-Antarctic are very much younger than 
this. 

I should perhaps mention that the question of the 
growth and age of blue and fin whales is discussed in 
detail in a paper, now in the press, by Mr. J. F. G. 
Wheeler and myself, dealing with part of the Dis¬ 
covery Investigations. N. A. Mackintosh. 

c/o The Secretary, 

Discovery Committee, 

Colonial Offtoe, 

London, S.W.l. 
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Phototropy In Inorganic Compounds. 

So far no coherent or consistent explanation of the 
phenomenon of phototropy has been given, although 
numerous compounds which manifest this property 
have been studied. A study of the phototropy of 
dithiotrimereuric salts of the general formula 
2 HgS . HgX a or 2HgH . HgX, according as X is the 
negative ion of a monobasic or a dibasic acid, has 
revealed the interesting result that the phototropy 
in these compounds is due to the decomposition of 
the compound by the absorption of actinic energy, 
forming mercurio Hulphide and the other mercuric 
compound, and hence the compounds blacken in sun¬ 
light. When preserved in the dark, they again re¬ 
combine with the emission of radiant energy, giving 
the original compound. 

The ease and facility with which the direct com¬ 
bination takes place in the dark depends in large 
measure on the fine state of division in which 
the constituents separate themselves on exposure of 
the original compound to direct sunlight, and even 
microscopic exam illation of the exposed photo tropic 
substance fails to reveal its heterogeneous character. 
Further confirmation for this explanation has been 
found in the fact that when the constituents are ob¬ 
tained in a fine state of division cither by intimate 
grinding or by rapid precipitation, and then mixed in 
proportions determined by the general formula and 
boiled with water, the compound is formed. 

The pi ip to tropic substance, as has been stated, 
represents a molecular mixture of two simpler con¬ 
stituents. If one of the two constituents can be 
removed by an inert solvent, the residue should no 
longer manifest the phenomenon of phototropy. This 
is fully borne out in the cose of dithiotrimereuric 
salts. Thus in the case of dithiotrimereuric halides, 
the salts are suspended in water and exposed to sun¬ 
light with frequent shaking to ensure complete ex¬ 
posure and darkening of the whole salt. The chloride 
or bromide being soluble can be removed by water 
and, in the case of the iodide, a dilute solution of 
potassium iodide is employed. The residue is no 
longer phototropic and consists of mercuric sulphide. 

This mixture theory of phototropy is being ex¬ 
amined in the case of other phototropic inorganic 
compounds which have been recorded. 

E, Lakshminapha Kao. 

K. Varahalu. 

M. V. Narasimhaswami. 

Research Laboratories, 

Maharajah’s College, 

Vizianagaram, S. India, 

July 2. 


Rotation of the Earth and Magnetostriction. 

In Nature of Jan. 5, 1929, p. 15, there appeared a 
letter from Prof. Edward S. King on a possible re¬ 
lation between changes in the rate of the earth’s 
rotation and changes in the magnetic declination. 
Prof. E. W. Brown (Trans. Ast. Obs Yale University, 
vol, 3, part 6 ) is quoted as having shown that changes 
more or less abrupt occurred in the former quantity 
about 1785, 1850, 1898, and 1918. 

As to magnetic conditions in recent years, it is 
probable that the observations of Eskdalemuir Obser¬ 
vatory, for which hourly values are computed and 
ublished, constitute, over the period 1912-27, a 
omogeneous series from which annual mean values 
of declination and of at least the horizontal component 
of magnetic force may be derived with considerable 
accuracy. It is therefore of great interest to dis¬ 
cover that an abrupt change in the rato of decrease 
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of H occurred about 1918 and an abrupt change in 
the rate of decrease of I) about 1920. From 1912 
to 1918 the annual rate of decrease of H averaged 
and never differed greatly from 227 ( 1 >= 10 _# C.G.S. 
units); from 1919 to 1927 it averaged IO 7 . From 
1912 to 1920 the rate of decrease of D averaged and 
never differed greatly from 9*3' ; from 1921 to 1927 
it similarly averaged 12*4'. 

As Prof. King remarks, the whole question is of 
great interest ; like him, I have written this note 
in the hope that others, acquainted with special 
aspects of the problem, may pass their judgment. 

A. H. R. Goldie. 

Edinburgh, July 10. 


Band Spectrum of Magnesium Oxide. 

(hr. M. Olmsted noticed that magnesium oxide 
gives out a band spectrum consisting of several groups 
of bands (Dish. Bonn ; 1900 ; Z. f. Wise. Ph. f 4, 
255; 1906). He classified them into three groups: 
the first group consisting of bands from \4900 down¬ 
wards degrading towards violet ; the second group 
was in the region X4286 to X4771 ; the third group woh 
below \39HO, consisting of bands partly degrading 
towards violet and partly towards red. He classified 
them in an empirical series. 

We have recently studied the band spectrum of 
magnesium oxide with a Hilger Ej quartz spectro¬ 
graph. There are eight distinct groups of bands ex¬ 
tending from A4372 to X5700. Tile 61 band heads 
have been arranged in the usual «', n" progression, and 
the A.' and A.* values of the bands can be well repre¬ 
sented by a third degree equation using the least 
square method develop'd by Birgo and Shea (Univ. 
Calif. Pub vol. 2, p. 67, etc.). 

The vibrational constants of the molecule have been 
found to be as follows : 

, w Q ' =817*01 cm . -1 « 0 " =773-85 cm .~ l 

= 2-378cm." 1 = 2-86 cm .’ 1 

The intensities of the heads have been examined by 
ft Moll microphotometer, and the nature of progression 
and the intensity relation indicate that the molecule is 
of the normal type having small change in the moment 
of inertia. The O-sequence lias only four bands the 
intensities of which rapidly fade away, and both the + 1 
and the + 2 sequences contain a number of bands over¬ 
lapping to a large extent. A detailed investigation is 
in progress in this region, and also in the other regions 
of the spectrum, regarding the character of these bands, 
and results will be published elsewhere. 

P. N. Ghosh. 

B. ('. Mookhrjee. 

P. C. Mahanti. 

Applied Physics Department, 

University College of Science, Calcutta, 

June 19. 


Spectrum of Trebly Ionised Argon. 

With the aid of the extension of the irregular 
doublet law described by Drs. Saha and Kichlu, and 
the method of horizontal comparison, I have boon able 
to effect a classification of the lines of trebly ionised 
argon from the data given by L. and E. Bloch (Ann. 
de Physique, 1926). All the quartet multiplets due to 
the transition 2 M 2 (N^~~N 1 ) have been obtained. AP a# 
- 645, AP lt - 590. 4 S t - *P 8 - .42804, and 4P a - *P 3 

-.40560. 4P a - 4D 4 — 36789, D. S. Jog. 

Physics Department, 

* University, Allahabad, June 16, 
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Agriculture and the Empire. 1 

By Sir Robert B. Greig. 


A PAN-AFRICAN Congress of Agriculture is 
meeting side by side with the Agriculture 
Section of the British Association, which is an Im- 

K rial body for the advancement of science. The 
iperial aspect of agriculture is surely therefore a 
subject for consideration and discussion. Because 
the Empire includes so many diverse peoples differ¬ 
ing in physical and mental attributes, and because 
it yields such a variety of natural products, it offers 
problems political, social, and industrial, of peculiar 
interest and complexity. Moreover, its political 
structure is of peculiar advantage. The free nations 
of the Commonwealth, along with the great non¬ 
self-governing territories, can meet without difficulty 
or embarrassment for the discussion of common 
problems. They have a focal point or centre in 
England from which concerted action may, if de¬ 
sired, be taken. 

Citizenship of the Empire involves responsibili¬ 
ties, The governments are trustees for rich terri¬ 
tories and for hundreds of millions of native 
populations. These native populations can rise 
in the scale of civilisation only according as they 
may be influenced by education, sanitation, law and 
order. In our colonial Empire in the past we have 
concentrated chiefly upon administration and we 
have reason to be proud of the results. But the 
native populations will judge us in the future not by 
the excellence of our administration but by the 
means we take to help them to a higher standard of 
living and to secure for them some of the benefits of 
civilisation. 

The progress of civilisation depends upon science, 
not scienoe stated crudely as chemistry or botany, 
but the scientific spirit applied to all aspects of life. 
If science is applied to the economics of the Empire, 
the greatest economic asset to which it can be ap¬ 
plied is agriculture. The true wealth of the world, 
the wealth which determines the standard of living 
of nations, is limited by the capacity to produce 
cereals, milk, meat, wool, cotton, hides, and other 
prime necessities of life of soil origin. Agriculture 
is also the one great permanent industry, the one 
which is the foundation of all national or indeed of 
world wealth. 

The Extent of Empire Agriculture. 

The British Dominions, India, and the Colonies 
cover 24 per cent, or nearly one-quarter of the globe, 
and they contain 24 per cent, or nearly one-quarter 
of the world's population. Of this immense area no 
precise measure of the full extent of land in agricul¬ 
tural use is available, but the proportion is small. 
The most intensively cultivated of the larger areas 
is India, the least intensively cultivated is Australia. 
In the aggregate only 8-7 per cent of the total land 
surface of Canada, India, tne Union of South Africa, 
Australia, and New Zealand is under arable cultiva¬ 
tion. It is difficult to obtain figures indicative of 

1 From the presidential address to Section M (Agriculture) of the 
British Association, delivered at Pretoria on Aug. 1, 
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the possibilities of the tropical and subtropical 
territories, but the African possessions alone are 
capable of enormously increased production. 

In the nine provinces of Canada the ‘ possible 
farmland ’ is 358 million acres, or about dne-quarter 
of the total land area of the provinces, and five and 
a half times the present total of both arable and 
pasture. In India, the most intensively cultivated, 
it is estimated that the cultivable waste land is 
equal to half the present cultivated area, or about 
153 million acres. 

Some evidence of the importance of the grass¬ 
lands of the Empire is obtainable from the numbers 
of the world’s live stock. Of every hundred head 
of cattle in the world, forty-four graze on Empire 
pastures, and of every hundred sheep, thirty-eight 
are in the Empire. 

It is easy to realise the importance of agriculture 
in Canada or Australia, but in an industrial and 
mineral country such as Great Britain and in a 
great mineral-producing country such as South 
Africa, the place of agriculture is apt to be over¬ 
looked. In the three larger Dominions and even 
in Great Britain, agricultural production is more 
valuable than mineral production. It may bo 
astonishing to some to learn that Great Britain, 
including Northern Ireland, produces more agri¬ 
cultural wealth than Australia and four times as 
much as South Africa. When the value of minerals 
is combined with the value of manufactures, even 
then the agriculture of Canada and Australia is 
more important than minerals and manufactures 
combined. 

The distribution of the population dependent 
upon agriculture is best shown by such countries as 
South Africa, India, and Nigeria. In South Africa, 
in spite of its small agricultural and great mineral 
production, 37 per cent of the population are en¬ 
gaged in agriculture and only 5 per cent in mining. 
In India 72 per cent are dependent upon agriculture, 
and in Nigeria (which is three times the size of 
Great Britain and one-third of the size of British 
India) practically the whole population depends on 
agriculture. 

It is obvious that a vast area of the Empire is 
capable of further production, even if developed 
only on the present lines with the application of 
existing knowledge. But if we apply not only the 
scienoe now at our disposal but also the results of 
further investigations which are sure to follow, the 
potentialities become almost incredible. 

Relation of Science to Agriculture. 

Apiculture can be regarded as the application of 
all the sciences to the exploitation of the soil. There 
is scarcely a branoh of pure science which may not 
contribute some knowledge which apiculture can 
apply. But agriculture differs from other industries 
in which a new discovery may be followed by a 
sudden transformation in methods. Agriculture is 
old, slow-moving, and conservative. The life cycle 
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of animals runs into years, and even in cropping a 
rotation of years must often be followed to get the 
full effects of any'change of method. Henoe the re¬ 
sults of researoh are absorbed slowly and almost 
imperceptibly into farming practice. Nevertheless, 
there have been numerous instances when the ad¬ 
vance has been so rapid that the farmers applying 
the knowledge have been within sight of the source 
of the knowledge. 

The case of ‘ Marquis Wheat ’ is well known. 
This wheat, bred by the Canadian Experimental 
Station at Ottawa, has by its earlier maturity and 
superior cropping powers not only ousted the older 
and inferior varieties of wheat in millions of acres 
of Canada and the northern United States, but it 
has also made the cultivation of wheat possible in 
areas where wheat could not be grown before. A 
variety of sugar cane has recently been produced in 
Java by the Dutch plant breeders there ; one of its 
ancestors was not a sugar cane at all, but a wild reed 
growing in a marsh. Yet this variety, partly of reed 
ancestry, is greatly superior to any other, giving 15- 
20 per cent more sugar and resisting local diseases 
better than any other. 

The grasslands of the Empire support at least 
500,000,000 animals. If all these animals were 
suited to their environment, free from disease and 
sterility, and sufficiently nourished, their value 
would be far more than doubled or trebled. In dis¬ 
covering the cause of and the means of combating 
certain insect-borne diseases, Sir Arnold Theiier 
and his associates have saved the Union of South 
Africa millions of pounds. Equally spectacular is 
the biological control of noxious weeds, such as the 
prickly pear in Australia and the blackberry in New 
Zealand. 

In the field of animal nutrition, it has been dis¬ 
covered that diseases may be caused in farm stook 
by the absence of minute quantities of iodine, lime, 
phosphorus, or vitamins. The cure of rickets in pigs, 
and styfsiekte and lambsiokte in cattle, by tne 
administration of bone meal and salt and other 
mineral mixtures has already saved hundreds of 
thousands of pounds to stock farmers. The applica¬ 
tion of the newer conception of the balanced ration 
which we now have as the result of the studies of 
physiologists and biochemists, is yielding its return 
in increased production. 

The intensive management of grassland in such 
great grazing countries as Australia, New Zealand, 
and Great Britain is only beginning, but already it 
is plain that production can be doubled under skil¬ 
ful management. 

These great achievements give us the assuranoe 
that the application of pure science to agriculture 
will yield results of a value many times greater than 
the money expended. 

It is clear that there are large eoonomic problems 
affecting all parts of the Empire which await solu¬ 
tion if the Empire is to be properly developed. 
There is, for example, sterility ana abortion in live 
stock. There is the pasture problem. There are 
insect-borne diseases* It is almost hopeless for a 
single individual or even a single institution to at¬ 
tempt the solution of any of these great problems. 
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Each problem has so many aspects that team work 
is needed in the widest sense—not only between in¬ 
dividuals, but also between institutions and between 
governments. 

The most recent development of the work on 
pastures has been in connexion with their chemical 
composition. It has been shown that chfemical 
composition, if it takes account of all known food 
constituents, is an indication of the feeding value of 
pastures, and it has been proved independently in 
various parts of the world that deficiencies of one or 
other nutrients required only in small amounts, are 
the cause of definite diseases. Further, it has jbeen 
shown that if these deficiencies are made good, not 
only are the diseases prevented, but also production 
is increased and there is reason to believe that sus¬ 
ceptibility to disease generally is decreased, and 
what is also of great economic importance, animals 
breed true instead of undergoing the well-known 
deterioration which takes place in improved breeds 
when put upon poor pastures. 

The better exploitation of the pastures of the 
Empire is a problem which requires, for a complete 
investigation, the pathologist and bacteriologist to 
deal with the diseases which occur in deficient 
areas ; the physiologist and biochemist to deal 
with the composition of the pasture and to deter¬ 
mine to what extent it meets the requirements of 
the grazing animal. There is needed also the work 
of the plant breeder and the soil chemist for the 
improvement of the pasture as a crop. 

To bring about a concerted and co-operative 
attack upon such problems as these a certain pro¬ 
cedure seems desirable, and facilities for co-opera¬ 
tion are now immeasurably greater than they were 
even thirty years ago. 

Empire Research. 

Provided, then, that we have a large enough con¬ 
ception of Empire development by research tne pro¬ 
cedure should be : 

(a) to outline the problem ; 

(b) to collect all available information concerning 
it; 

(c) to make a plan of campaign ; 

(d) to find the money to finance the research ; 

(e) to find the men to do the work. 

To carry out this procedure, it so happens that we 
are in a more favourable position than ever before 
in the history of the Empire. The urgent problems 
that arose during the War demanded a solution on 
immediately practical lines, and tremendous ad¬ 
vances were made in some of the applied physical 
sciences. Following on this war experience, a 
similar spirit of co-operation has been developed in 
agricultural science. 

In 1925 the British Government set up an Im¬ 
perial Eoonomic Committee, with an annual grant 
of £1,000,000 for the purpose of encouraging trade 
in Empire products in the British Isles. Tne Im¬ 
perial Economic Committee recommended that the 
annual grant should be used, first, to create in the 
Bhtish Isles a voluntary preference for Empire 
goods, and, second, upon research to improve the 
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quality and supply of Empire goods for sale in 
Great Britain, The British Government, after con¬ 
sultation with the Dominion Governments, accepted 
the report and created the Empire Marketing Board, 
which is the executive body for the administration 
of the funds. The Empire Marketing Board early 
turned its attention to the encouragement of re¬ 
search as the second of its functions. Almost simul¬ 
taneously with the creation of the Empire Marketing 
Board was set up the Committee of Civil Research. 

It was borne in upon those who had inquired into 
research in the non-self-governing Colonies that 
much good work was lost in pigeon holes, that 
scientific workers were sometimes engaged oil the 
same problems unknown to each other, that over¬ 
lapping occurred, and that facilities for the exchange 
of information were inadequate. Accordingly, 
when the Imperial Agricultural Research Confer¬ 
ence was held in London in 1927, it strongly recom¬ 
mended the creation of clearing stations or informa¬ 
tion bureaux for the collection and distribution of 
information concerning certain sections of agri¬ 
cultural research, and several of these bureaux are 
now in operation. They are all, by the unanimous 
decision of Empire delegates, situated in Britain. 
They deal with soils, animal nutrition, animal 
genetics, animal hygiene, plant breeding, animal 
parasitology, and fruit production. They are not 
research institutions, but in each case they are 
attached to research institutions, and their first 
directors are the directors of the research stations. 

Each bureau will focus the information on the 
subject—will act as a gathering ground for theories 
and theorists, as an illuminant and expositor, and 
eventually we may hope, as a finger-post to new and 
rofitable roads and by-paths of research. These 
ureaux, to which all governments of the Empire 
have agreed to contribute, embody the first organ¬ 
isation which is Imperially owned and Imperially 
governed, and which has been set up to serve tho 
Empire. Each Dominion or Colony has its own 
problems peculiar to its conditions, but the funda¬ 
mentals of science are everywhere the same. 

We have, then, machinery to deal with three of 
the five necessities for Empire research. We have 
the bureaux to collect information. We have the 
Committee of Civil Research to consider the infor¬ 
mation and plan a campaign, and we have the 
Empire Marketing Board to provide the funds. As 
to the men, the great Dominions can and will pro¬ 
vide and train their own men. The success of South 
Africa in the production of research workers whose 
reputation is world wide is sufficient evidence of 
what the Dominions can do. The case is different 
in the Colonies. As a rule, the research workers in 
the Colonies must be recruited from home or 
dominion sources and partly trained outside of the 
Colonies which they serve. 

There is one aspect of the man power that must 
not be lost sight of in considering Empire research, 
and that is the desirability of exchange of workers. 
Nothing can be more profitable and stimulating in 
suitable circumstances than change of environment 
to the research worker. He obtains a new lease of 
scientific life, a wider outlook, a wealth of experi- 
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ence of men and methods denied to him as a limpet 
in an institution. There are difficulties in the way 
of exchanging workers on any considerable scale, 
but these difficulties will decrease as time passes Mid 
the temporary exchange of work and of .workers 
will prove of far-reaching benefit. 

We have available organisations or machinery 
capable of doing great things for the development of 
the Empire. Already much has been achieved. The 
Empire Marketing Board in two and a half years 
has made grants up to the end of 1928 aggregating 
to a million and a half poundB. A fine example of 
what has already been done in Imperial team work 
is offered by the grassland researoh. The head¬ 
quarters of this research is in Aberdeen and the 
chief of staff is Dr. J. B. Orr. Under his direction, 
teams have been investigating the mineral defici¬ 
encies of pastures in Kenya, in the Falkland Islands, 
in Palestine, and in Scotland and England. Arising 
out of these investigations and those of Sir Arnold 
Theiler, similar oampaigns have been started in 
Australia and New Zealand. Here in the space of 
only two or three years we have, through vision and 
staff work, an Imperial investigation which promises 
to increase enormously the output of beef ana mutton 
from Imperial grasslands. 

As a result of these pasture researches, the workers 
engaged have been in consultation with each other, 
and a spontaneous tendency to co-operation is bear¬ 
ing fruit. In consequence, the pioneer work of 
Onderstepoort is known and appreciated in Great 
Britain and elsewhere and is being applied success¬ 
fully. The work of Aston in New Zealand on ‘ bush 
sickness ’ is being applied in East Africa. The 
Canadian work on the prevention of goitre in graz¬ 
ing animals is a stimulus to work in other countries 
such as Australia and New Zealand, where there is 
believed to be a deficiency of iodine in the pastures. 
If similar developments can take place in other 
lines of research there is a possibility of great ad¬ 
vances during the lifetime of the present generation. 

We have the only system of government in the world 
that can link up research in countries with all kinds 
of soils and climates. We have the finest and most 
varied laboratory in the world. We have the nucleus 
of an organisation and we have the opportunity. 

Within the Empire is the Empire’s greatest 
market for agricultural produce and the Empire’s 
greatest source of supply. The development of 
agriculture would have an enormous influence in 
the development of Empire trade. Co-operation in 
research leads to better understanding between the 
Dominions, the Colonies, and the mother country. 
Conferences of research workers and administrators 
lead to the discovery of common aims and ideals, as 
was shown in the Conference of 1927, and the pur¬ 
suit of common aims is one of the most enduring of 
ties. But the scientific man knows no boundaries ; 
he is one of the few real internationalists in the 
world to-day; the knowledge he obtains is subject 
to no tariff, reoeives no bounty, is freely exchange¬ 
able throughout the world. As a scientific man—if 
he is within the British Empire—he may engage in 
the solution of larger problems than probably any 
other unit can provide. 
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What may be the end of this research ? One may 
speculate, but the end should surely include an 
orderliness, a co-ordination of parts, and a re¬ 
lationship of functions which should make for 
greater prosperity and for greater stability and 
freedom from temporary over- or under-production 
of agricultural commodities. It is not suggested 
that the exchange of commodities should be intra¬ 
imperial. Even if that were desirable it is not 
possible. The trade of the Empire is shared almost 
equally between the Dominions and foreign 
countries. It is not that the Empire may be a self- 
contained and self-supporting quarter of the globe 
that I make these suggestions. To succeed ill such 
an aim would be to end nowhere or to end in de¬ 
struction. I make these suggestions because the 
nations which make up the British Empire form a 
political body which faces an opportunity open to 
no other system of governments in the world. This 
opportunity is the possibility that by taking thought 
and by organising the acquisition and the applica¬ 
tion of knowledge, the wealth of the Empire can be 
greatly increased, and thereby, and necessarily, the 
wealth of the rest of the world will be increased also. 


It is a far ory to an organised Empire, but if the ob¬ 
ject is worth it, the initial step is to adopt the * view¬ 
point * described by General Smuts. With the 
view-point and the mental field surrounding it come 
the creative ideas which in the end realise the dream. 
What I plead for then is the ‘ view-point ’. Even in 
the prosaic occupation of agriculture, of the earth 
earthy, I suggest that the Imperial view-point is 
stimulating and creative. 

The conception of an organised agriculture based 
upon science should, I think, be part of the mental 
equipment of every statesman and administrator. 
The same vision should inspire every research 
worker if, in the words of the late Lord Morley, he is 
to weave the strands of knowledge into the web of 
social progress. 

If the vision is keen enough, the conception wide 
enough, the energy enduring, and the courage un¬ 
failing, is it not possible that the group of free 
nations which constitute the British Empire may 
demonstrate the means and lead the way to that 
wider world government to which every generous 
and contemplative mind would look ? 


The Progress of the Motor Ship. 

By Engr. Oapt. Edgar C. Smith, O.B.E., R.N. 


I N Nature on Mar. 9 a short review was given 
of the progress of the steamship, and attention 
was directed to the advances made in the use of 
high steam pressures, water tube boilers, pulverised 
coal, and other means by which the efficiency of 
steam machinery is being improved. It was then 
stated that of 65,159,413 tons of shipping included 
in Lloyd’s Register Book, 50,045,048 tons were 
driven by reciprocating steam engines, 9,682,063 
tons by steam turbines, and 5,432,302 by oil 
engines. 

The history of the ocean-going steamship extends 
over a period of about a century ; the first turbine 
vessel was the famous little Turbinia of 1894, w hile 
the first vessel driven by the modem heavy oil 
engine was probably a small canal barge built, in 
1903. In the case of the marine oil engine, as in 
that of the marine steam turbine, there w as much 
pioneering work to be done before the new r machinery 
secured the favourable opinion of shipbuilders and 
shipowners, and the development of the motor ship 
belongs almost entirely to the last twenty years. 
Of its growing popularity, however, there is no 
question, and for certain classes of vessels and for 
certain trades it will probably retain its position 
whatever advances are made in steam practice. 

In 1914 the tonnage of motor ships was only 
234,000, but by 1922 this had increased to 1,542,000, 
and the latest returns of Lloyd’s Register show that 
no less than 40 per cent of the tonnage under con¬ 
struction will be driven by oil engines, and that 
larger and larger vessels are being supplied with 
oil engines. Of ships of 8000 tons and upwards 
now under construction, 27 will be driven by steam 
and 59 by oil; of ships of 15,000 tons and above, - 
7 will be steam ships and 14 motor ships, Though 
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no motor ship yet equals in size the Majestic , 
Berengaria, Leviathan , Olympic, or Aquitania, the 
Italian liners Augustus, Valcania , and Saturnia 
are of 32,650, 25,000, and 23,940 tons respectively, 
the four British ships Alcantara , Asturius, Carnarvon 
Castle . and Bermuda range from 22.181 tons to 
19,086 tons, and the new' White Star liner Britannic , 
the largest British motor ship, launched on Aug. 6 
by Messrs. Harland and Wolff, Ltd., is 680 feet 
long and has a gross tonnage of 26,840. 

All large oil engines as found in motor ships have 
been developed from the independent inventions 
of Rudolph Diesel and Herbert Akroyd Stuart, both 
of whom patented engines in which the compression 
of the air in the cylinder caused its temperature to 
rise to the ignition point of the oil. Stuart’s patent 
was taken out in 1890 ; Diesel’s in 1892. Stuart's 
first engine was made in 1891 .Diesel’s in 1893, and in 
that year Diesel published his memoir, “ The Theory 
and fjonstruction of a Rational Heat Motor 

Both inventors used the four-stroke cycle as 
introduced by Nikolaus Otto. In the Stuart engine 
fuel oil was sprayed into the air at the end of the 
compression stroke and was automatically ignited 
by a hot bulb extension to the oylinder end which 
was heated previously to the engine being started, 
but was afterwards kept hot by the explosions. In 
the Diesel engine, on the other hand, the air was 
more highly compressed and the fuel oil was 
injected by compressed air. No previous heating 
of the cylinder end was required, but the engine 
was started by compressed air. 

The manufacture of engines working according 
to Stuart’s plan, or the 4 Akmyd ’ cycle, was taken 
up by Messrs. Hornsby, and they were placed upon 
the market as Hornsby-Akroyd engines. The Diesel 




308 


NATURE 


[August 24 , 1929 


engine was developed on the continent and always 
bore the inventor’s name, and for some reason 
Diesers name came to be applied also to engines 
working on the Akroyd cycle, and are even to-day 
known as 4 semi-Diesel * engines. 

Stuart, who was bom in 1804 and died in 1927, 
published many documents to establish hiB claim 
as ail original inventor, and by his will left £700 
to the Institute of Marine Engineers for a biennial 
prize for the best paper on “ The Origin and 
Development of Heavy Oil Engines ”, In an 
obituary notice of him it was said that he “ belonged 
to that rather tragic fraternity of inventors whose 
achievements have not secured from the world at 
large the recognition they merited Without 
detracting in the least from the merits of the work 
of Diesel, it is undoubtedly true to say that Stuart 
was the first to bring out an engine with high 
compression and with timed injection of the oil 
fuel, while his method of spraying the oil into the 
cylinder, sometimes called 4 solid ’ injection or more 
roperly 4 airless ’ injection, is used in many of the 
ig engines for motor ships. 

Diesel, it may be recalled, was born in 1858 and 
died in 1913. He apparently fell overboard while 
on passage between the Continent and England, but 
the mystery of his disappearance has never been 
cleared up. He lived long enough, however, to see 
Diesel engines at work in land stations all over the 
world, and also the beginning of their adaptation 
to ships. 

The first boat driven by a Diesel engine was a 
canal barge fitted-with an engine in 1903 by the 
Paris firm of Sautter Harle and Co. Five years 
later the Delo , of 4000 tons, fitted with an engine 
of 1250 h.p,, was placed on service on the rivers of 
Russia. It is, however, with the Vulcanus , of 1900 
tons, built at Amsterdam in 1910, that the history 
of the ocean-going motor ship begins. This* vessel 
had a Werkspoor Diesel engine of 500 b.h.p. The 
next year the Toiler , built by Messrs, Swan, Hunter 
and Wigham Richardson, fitted with an engine 
constructed by the Aktiebolaget Diesels Motorer, 
of Stockholm, went from the Tyne to Halifax, N.S., 
and was thus the first motor ship to cross the 
Atlantic. At about the same time, the East Asiatic 
Company of Copenhagen built the Sealandia and 
JutUmdia , ships of 7500 deadweight oarrying 
capacity, and these were equipped with engines 
of 2500 i.h.p., by Messrs. Burmeister and Wain. 
By 1914 there were about three hundred motor 
ships at sea, but while the War led to great activity 
in the construction of Diesel engines for submarines, 
it proved unfavourable for the development of such 
engines for merchant ships, and it is only during 
the last ten years that the large Diesel engine has 
become a familiar sight in our marine engineering 
shops. 

Unlike the various types of reciprocating steam 
engines used in the past, all marine oil engines bear 
the names of the firms by whom they have been 
developed. Thus we have the Burmeister and Wain, 
the Werkspoor, the Sulzer, the M.A.N. (Maschinen- 
fabrik Augsburg-Ntim berg), the Fullagar, and the 
Doxford engines. All these engines work on either 
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the four-stroke principle, which we owe to Otto, or 
the two-stroke principle first introduced by Sir 
Dugald Clerk. Sometimes they are single acting, 
as in the ordinary motor car engine, sometimes 
double acting, as in the reciprocating steam engine. 
At present, the majority of motor ships have 
engines of the four stroke, single acting type, which 
for small and medium power have proved most 
economical in fuel, lubricating oil, and repairs. 
The number of cylinders, of course, depends on the 
power required, 4, 6, 8, or 10 cylinders being used. 

One of the most notable motor ships of last year 
was the Nelson liner Highland Monarchy of 14,450 
tons, which had two 8-cylinder four-stroke double 
acting Harland-Burmeister and Wain engines of a 
total horse-power of 10,000, and the Britannic will 
have two similar engines, but with ten cylinders 
instead of eight. 

With the assured reliability of the marine Diesel 
engine, the decision as to whether a new ship should 
be driven by oil engines or steam engines is now 
influenced solely by the considerations of the 
economics of the problem, except in the case of 
very fast ships, for which the steam turbine retains 
its supremacy. 

With every important change in the design of 
marine machinery, difficulties have been met with, 
and the oil engine was no exception to the rule. 
Whatever scepticism there was as to the reliability 
of the marine Diesel engine has been removed by 
the successful motor ships now afloat, and seeing 
it is possible to construct petrol engines which 
enable aircraft to maintain endurance flights of a 
fortnight, there can be no doubt as to the possibility 
of eliminating such defects as do occur in the 
internal combustion engine in ships. 

The economics of up-to-date steamships and 
motor ships was the subject of some interesting 
remarks by Mr. J. Johnson in his paper entitled 
“ The Propulsion of Ships by Modem Steam 
Machinery , read to the Institution of Naval 
Architects on Mar. 21 last. Mr. Johnson was 
responsible for the design of the s.s. Duchess of 
Bedford and other interesting vessels for the 
Canadian Pacific Railway Company, which main¬ 
tains servioes on the North Atlantic and North 
Pacific. Among the factors to be taken into con¬ 
sideration are first cost, fuel costs, weight of 
bunkers, and costs of repairs, and it was evident 
that for the particular services mentioned, Mr. 
Johnson held the view that the steam vessel was 
quite capable of holding its own against the motor 
ship. In some tables, he gave figures relating to two 
ships of 18,000 s.h.p. and 30,000 s.h.p. respectively. 
As regards the weight, the steam installations 
worked out at 4435 tons and 9640 tons, as against 
the 4765 tons and 9870 tons of the Diesel installa¬ 
tions. In the steam ships the consumption of 
boiler oil was given as 0*63 and 0-60 per h.p. per 
hour, as against 0*48 in the motor ships. But owing 
to the much higher price of Diesel oil the daily 
fuel oosts for the 18,000 s.h.p. ship on the Atlantic 
would, when running to Montreal, be £324 in the 
motor ship as against £262 in the steam ship, while 
the 30,000 s.h.p. motor ship on the Pacific would 
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have a fuel bill of £355 per day and the 30,000 s.h.p. 
steam ship £348 per day. 

When the contract for the s.s. Duchess of Bedford 
was placed, quotations showed that the cost of a 
motor ship of similar capacity would have been 
£100,000 more. The price of coal, oil fuel, and 
Diesel oil differs at the various ports of the world, 
and Mr. Johnson illustrated this by a map. He 
also gave a tabulated statement of the coal and 
oil deposits of the world as at present estimated. 


This showed that whereas the coal deposits are 
equal to about 4000 or 5000 tons per head of 

a ulation of the world, the deposits of oil are 
j equal to about 4 or 5 tons per head. It may 
be that superintending engineers of shipping com¬ 
panies at the present time are not influenced by 
these figures, but they have a direct bearing on 
the interesting question as to whether ocean 
transport in the future will depend on oil engines 
or steam engines. 


Obituary. 


Sir E. Ray Lankester, K.C.B., F.R.S. 

ITH deep regret we record the death, on Aug .15, 
” of Sir E. Ray Lankester. For long he was the 
dominating figure among British zoologists, and he 
was recognised the world over as a great master in 
science owing to his achievements in biology and 
more particularly for his advancement of our 
knowledge of the morphology of animals. Those 
who met Lankester could not fail to see in him a 
man of exceptional intellectual power. His tall 
and commanding presence, his expressive face, his 
speech, all contributed to make up an impressive 
personality. 

Edwin Ray Lankester was bom in London on 
May 15, 1847, the eldest son of a well-known 
physician who became coroner for Central Middlesex. 
Educated in the classical tradition at St. Paul's 
School, London, he gained a scholarship at Downing 
College and went up to Cambridge at the early age 
of seventeen. Two years later, however, he 
migrated to the University of Oxford, where he 
entered Christ Church as a ‘ junior student’. Here 
he studied zoology, with his friend Moseley, under 
Rolleston, the first Linacre professor. Having 
graduated with first-class honours in natural 
science, and obtained the Burdett-Coutts scholar¬ 
ship in geology, and later the Radcliffe Travelling 
Fellowship, Lankester went to Naples in 1870, 
where he studied marine zoology with his friends 
Anton Dohm, the founder of the famous zoological 
station, and Frank Balfour, the illustrious em¬ 
bryologist. 

On his return to Oxford, Lankester was elected 
fellow and tutor of Exeter College, and began his 
teaching career. Two years later, in 1874, Lankester 
was chosen to fill the chair of zoology at University 
College, London. In 1882 he was appointed to the 
professorship of natural history in Edinburgh ; but, 
finding the conditions of this post unsuitable, he 
resigned it within a fortnight, and was welcomed 
back to London, where he resumed the professorship 
at University College, which he retains until 1890. 
This was Lankester’s best period, remarkable both 
for his success as a teacher and for the output of 
important original researches carried out in his 
laboratory by himself and hiB pupils. 

In 1890, Lankester succeeded Moseley as Linacre 
professor of comparative anatomy at Oxford. Here, 
among his many activities, he greatly unproved 
the laboratory facilities, and added a large modem 
building to nis Department. He also devoted 
much attention to tne reorganisation of the zoo- 
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logical section of the Museum, and the methods of 
displaying specimens with an eye to beauty and 
instruction. Of this experience he made full use 
when, in 1898, he was appointed Director of the 
Natural History Departments of the British 
Museum and Keeper of Zoology at South Ken¬ 
sington. These posts he occupied until his retire¬ 
ment at the ago of sixty, in 1907. 

Lankester’s scientific work extended over the 
whole field of zoology. There is scarcely a group 
of animals he did not study, scarcely a problem 
he did not help to elucidate. Both his parents 
were cultivated people of intellectual interests. His 
father was a scientific man of distinction, a fellow 
of the Royal Society, interested more especially 
in microscopy, who contributed many papers to 
the Quarterly Journal of Microscopical. Science, of 
which he was co-editor. In the congenial atmo¬ 
sphere of this family circle, where he met Huxley 
and other eminent men engaged in the controversies 
of those stirring days over the “ Origin of Species ”, 
young Ray Lankester must have early developed 
that love of the wonders and beauties of Nature, 
that insatiable curiosity to know and understand, 
which inspired his work and lasted to the end of 
his career. Indeed, he began writing when a mere 
boy, and it is characteristic of the man that he 
never lost his interest in the subjects he took up ; 
his enthusiasm and eagerness for fresh information 
were not blunted, nor did new interests crowd out 
old ones from his capacious mind. So we find that 
his first venture into print iH a letter on Pteraspis 
( Geologist , 1862), beginning a series of contributions 
on a remarkable group of fossil fishes, and leading 
to the writing of the important monograph on 
“ The CephalaspidflD ”, published by the Paleeonto- 
graphical Society in 1868-70. This work is 
recognised as a classic on the subject. In 1863 
appeared a note on the Gregarinidse ( Quar . Jour . 
Mic. Sci. t vol. 3), the prelude to a series of 
researches on parasitic Protozoa that won him a 
plaoe of honour in the history of protozoology and 
parasitology. 

The Protozoa had a peculiar fascination for 
Lankester, who was an expert in microscopy. Later 
in life he did much to promote the study of parasitic 
Protozoa in relation to disease at home and abroad, 
and the success of Minchin and others in this field 
owed much to his enoouragement. 

Lankester was only seventeen years of age when 
he wrote his first paper on the anatomy of the earth¬ 
worm (Quar. Jour . Mic. Sci vol. 4, 1864) ; this 
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animal, he was fond of saying, is the rock on which 
morphology is built. From such observations he 
was later led to the study of the body-cavities of 
animals, and finally established that, while the 
body-cavity of annelids and vertebrates is the 
coelom, in molluscs and anthropods it is of a 
different nature and filled with blood. This and 
other contributions made by Lankester have helped 
greatly in the clearing up of obscurities and the 
elucidation of many important points in the general 
morphology of various groups of Invertebrata, 
thereby laying bare their true, phylogenetic relation¬ 
ships. 

The masterly memoir entitled “ Limulus, an 
Arachnid” (Qunr. Jour, Mic. Sri,, 1881) is a 
triumph of Lank ester 'b method, whereby he first 
proved the close affinity of this remarkable creature, 
known as the King crab, to the scorpion and not 
to the Crustacea as hitherto supposed. Another 
important line of research dealt with the develop¬ 
ment of molluscs ; the memoir winch followed (on 
“ The Embryology and Classification of the Animal 
Kingdom '\Quar. Jour. Mic. ScL, 1877) contained 
many new and fruitful conclusions, and had a 
great and lasting influence on the science of 
embryology. His work on Amphioxus, and especi¬ 
ally on its development, in collaboration with his 
pupil, A. Willey, also deserves special mention. 
On quite other lines were his pioneer researches on 
the pigments of animals, and his later work on 
flint implements. These are but a few T of the 
subjects he studied. 

In addition to these special papers Lankester 
wrote many works of a more general character. 
The articles he contributed to the “ Encyclopaedia 
Britanmca ”, on Protozoa, Hydrozoa, Mollusca, 
Arachnids, Polyzoa, and general zoology, are 
masterpieces of scientific exposition ; also his in¬ 
troductions to some of the volumes of the well- 
known “ Treatise on Zoology ”, of which he was 
editor. Among his more popular, but not less 
excellent books, may be mentioned “ Comparative 
Longevity ” (1871), “ Degeneration ” (1880), tl The 
Advancement of Science ” (1889), “ The Kingdom 
of Man” (1907), “Science from an Easy Chair” 
(1910), and “ Great Things and Small ” (1923). 

It was in 1809 that Lankester, who had just 
graduated at Oxford, became co-editor with his 
father of the Quarterly Journal of Microscopical 
Science. Under his able sole editorship from 1878 
until 1920 it became the leading British journal 
of scientific zoology. 

The lasting value of Lankesters work depended, 
perhaps, most on the soundness of his judgment. 
In matters of morphology especially, a sound judg¬ 
ment, based oil a broad foundation of accurate 
knowledge, a wide outlook combined with a well- 
trained and alert imagination, are necessary for 
success, and these are just the qualifications 
Lankester possessed. Eager as he was to hear of 
new discoveries, he was not easily led astray by 
the extravagant praise of some new theory. He 
delighted to share his knowledge with others, and 
to rouse in them the interest he so deeply felt, 
Henoe he was a great teacher. In the simplest 
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language he could give vivid descriptions or lueid 
explanations; with impressive mastery he could 
marshal the evidence and develop his argument. 
But perhaps his most preoious gift was his power 
of selecting the essential, of picking out the im¬ 
portant and discarding the unimportant. Neither 
in conversation nor in lecture were his statements 
obscured by irrelevant detail. He delivered in¬ 
spiring lectures spontaneously, often without notes 
of any kind, trusting to his memory, to the speci¬ 
mens on the table, and the diagrams on the wall. 
He would illustrate them by skilfully executed 
drawings in coloured chalks on the blackboard. 

Always ready to help and advise colleagues or 
pupils, Lankester took the keenest interest in their 
work. When consulted he never seemed at a loss 
for a helpful suggestion or an appropriate compari¬ 
son drawn from his vast store of well-ordered 
knowledge. To any sincere inquirer he gave un¬ 
selfishly of his best; those who worked with hi m 
owed much to his inspiration, for which he claimed 
no credit. But he never. forced his opinions on 
them, and allowed them free choice to pursue their 
own lines of research. 

Lankester’s services to the cause of protozoology 
and medicine have already been mentioned. Even 
more has zoological science in Great Britain 
benefited by his help in the foundation of the 
Marine Biological Association and the erection of 
its Laboratory at Plymouth. For long he took an 
active interest in its welfare, and the proud position 
this laboratory now holds as a centre of biological 
research is largely due to him. 

The reputation of Ray Lankester at home and 
abroad was great. Elected a fellow of the Royal 
Society so early as 1875, he was awarded the Royal 
Medal ten years later and the Copley Medal in 
1913. From the Linnean Society he received the 
Darwin-Wallace Medal and the Gold Medal. A 
knighthood was conferred on him on his retirement 
from the British Museum. He received many 
honours from universities at home, and from 
numerous learned societies on the Continent and 
in America. 

Lankester was a man of strong feelings, which he 
did not hesitate to express. Any form of sham, 
fraud, or injustice roused his anger, and his im¬ 
petuous temperament sometimes led him into 
difficulties, even injured his worldly prospects. 
But he had high ideals and a kind heart. His 
many interests, artistic and literary as well as 
scientific, his great personal charm, won him many 
friendships. Diming his frequent visits to the 
Continent he made friends with most of the 
eminent zoologists of his day. 

His friends will mourn his loss, but his work 
will remain and bear fruit, the beet memorial to 
a Life devoted to the advancement of science. 

E. S. Goodrich. 

Zoological teaching in the hroadest sense, in¬ 
cluding animal physiology, was given a new impetus 
in Oxford by the oompletion of the University 
Museum about 1800, in Cambridge by the inspiring 
personality and administrative power of Michael 
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Foster. The Oxford Museum, owing its existence 
to the prophetic vision and untiring efforts of Henry 
Acland, in alliance with the genius of Ruskin, began 
its work with George Rolleston as the forceful and 
arresting head of the “ Linacre Department of 
Human and Comparative Anatomy and Physio¬ 
logy ”, the parent of four separate Departments— 
Zoology and Comparative Anatomy, Human Ana¬ 
tomy, Animal Physiology, and Anthropology. 

Three great names—Balfour, Lankester, and 
Moseky—will always be associated with the revival 
of zoological learning in our two ancient universities; 
for it was in this period that their student years 
were passed, and each of them rendered invaluable 
service to his Alma Mater as a teacher, and, above 
all, as an inspirer of research. 

Lankester was fortunate in his boyhood, living in 
a home which enjoyed the friendship of such leaders 
of scientific thought as Huxley, Edward Forbes, 
Hooker, Henfrey, Tyndall, and Darwin—to mention 
the names which arose in his mind in association 
with the centenary of Huxley’s birth. After gain¬ 
ing a scholarship at Downing College, Cambridge, 
in 1864, Lankester paid a vacation visit to Oxford, 
and, as he has told me, was at once attracted by 
Rollestorvs enthusiasm and all the interesting and 
stimulating excitement of the Linacre Department 
making its fresh start in the New Museum. He 
resigned the scholarship at Downing and in 1866 
gained a Junior Studentship at Christ Church. 

Lankester had taken his degree five years before 
I first went to Oxford in 1873. He had lectured in 
the Museum under Rolleston until the inevitable 
had happened and the two men separated— 
Lankester to teach in a laboratory fitted up for 
him at Exeter College, of which he had become a 
fellow’ and lecturer in 1872. Mem ories of th at fellow r - 
ship examination, with Huxley and Rolleston as 
examiners, reached me in the following year, and 
from them I learned that there were only two 
candidates—Lankester and Sharkey (now Sir 
Seymour Sharkey). The latter devoted his whole 
time to a single question—the functions of the 
spleen ; Lankester to zoology in the strict sense. 
The work of both candidates was so admirable and 
so incommensurable that no award was possible on 
the examination, and Lankester was elected as the 
senior, and probably also because his subject was 
thought to be more useful for the students of that 
day. 

Of the three Oxford Colleges with which Lan¬ 
kester was associated—Christ Church, Exeter, and 
Merton—Exeter was always nearest to his heart. 
Hero were his dearest friends—Bywater, Pelham, 
and Jackson, and later on Moseley—and it is in the 
Hall of Exeter that his gift, the admirable portrait 
by John Collier, has hung for many years. 

To one bound as I was to the Museum as an 
undergraduate and later as a demonstrator, Lan¬ 
kester and the Exeter laboratory were something 
of a mystery ; but some of the students attended 
both institutions, and I remember D’Arcy Power 
(now Sir D’Arcy Power) telling me of the excellence 
of the zoological teaching in “ the other place 
There also remained on the hidden aide of a black- 
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board a beautiful drawing in coloured chalks of a 
sea-urchin—a lingering memory of the time when 
Lankester lectured in the Museum ; and, after 
many years, I was told that Rolleston had so far 
forgotten the old bitterness as to turn the picture 
round and explain it to the students. 

Our long friendship, begun in 1883, when I went 
to see him in London about some j>apers for the 
Quarterly Journal of Microscopical Science, became 
close and intimate when he became deputy Linacre 
Professor during Moseley’s illness and succeeded to 
the chair in 1891. Our gardens were only separated 
by a low wall, and some of the steps by which an 
easy passage was effected are still in existence. In 
1893 we became colleagues, and 1 can never forget 
the warmth of his welcome to me as a brother 
professor. 

Lankester’s scientific career will be described by 
others who were more closely associated with his 
teaching and researches. I propose to speak of 
other sides of his personality as they were revealed 
in a friendship of more than forty-five years. 

Only those who knew Lankester well can realise 
the warmth of his affection for his family and his 
friends, and the depth of his sympathy with them 
when in trouble. He was devoted to children and 
loved to amuse them. He had a most understand¬ 
ing feeling for living animals—for Sally the chim¬ 
panzee, and in more recent years for a young gorilla 
then living in London and taken from time to time 
for exhibition in the Zoological Gardens. In these 
Anthropoid apes and in his dog he was quick to 
recognise the terror aroused by the unexpected 
and oftentimes by the near presence of man. I 
especially recall his feeling for the gorilla looking 
out with a terrified apprehension upon the torrent 
of humanity in a London street. When it has 
been doubted whether animals possess reason as 
apart from intelligence, whether any animal can 
ever in thought ask ‘why’, he has spoken of the 
wonder “ What is the meaning of all this '{ ” which 
he felt might be recognised in the pensive expression 
of Sally. 

A side of Lankester's character, sometimes in¬ 
sufficiently appreciated, was his essential and 
abiding boyishness. “ I hear you’re a very quarrel¬ 
some man ”—the words w ith w^hich he w f as received 
by Archbishop Temple w hen he called as a candi¬ 
date for the directorship of the Natural History 
Museum—gave him just the opening he could make 
the most of, the one he would have chosen for 
himself. Like a boy ho loved fun, and he loved 
fighting, but was always ready to make friends 
when the fight was over, a readiness not always 
exhibited by the other side. Lankester, if shewn 
to be wrong by a foe worthy of his steel, would 
express regret and apologise in the midst of the 
encounter. Once, when we were playing on the 
long since abandoned Hinoksey golf-links and had 
reached one of the greens below the oak, far-famed 
as the “ signal-elm ” of Matthew Arnold’s lovely 
poem, a ball, Btruck by a player far behind us, came 
bounding down the hill. Lankester watched its 
approach with rising wrath, and when it crossed 
our green and finally came to rest on the opposite 
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aide, he stamped it into the ground. The player, 
after inspecting his buried ball, followed us to the 
next tee, and first explaining that he had struck 
from an impossible position and had shouted his 
apologies, proceeded to attack Lankester in the 
most violent terms of which he was capable, and 
his capacity was of a high order. Lankester at 
once said “ I wets wrong : I apologise ”. ‘*1 was 

wrong too: I ought not to have used such language”, 
the other replied, and they shook hands. Lan¬ 
kester had mistakenly assumed that we had been 
followed by a heedless player who knew nothing 
and cared nothing for the rules of the game. The 
incident brings to light a weakness which increased 
with increasing age—a tendency to attach too much 
importance to small things, and especially to 
technical details of procedure or terminology which 
seemed to exercise an irresistible attraction for him. 
But this is a small failing in a very great man who 
has left a deep and enduring mark upon zoological 
science and upon the intellectual life of the Dar¬ 
winian epoch. Edwabd B. Poulton. 


The strong personality and penetrating mind of 
Ray Lankester must have exercised a strong 
influence on the lives of many of his old pupils, 
and the news of his death will be received by them 
with feelings of deep regret and grateful remem¬ 
brance. As a student who attended the first course 
of lectures he gave at University College, London, 
I can well recall the impression he made upon me 
then. His personal appearance was not what 1 
expected. It seemed to me almost incredible that a 
man who had gained such a great reputation should 
be so young, strong, healthy, and well dressed, and 
when he begari to speak, his resonant voice and his 
clear and decisive sentences seemed to penetrate 
into my mind as no other teacher’s had ever done 
before. In those days the students were more 
rowdy in class than they are now, and as a rule a 
great deal of time was wasted in partially successful 
attempts to maintain order. It struck me therefore 
as strange that in Lankester’s classes there was 
never any disturbance: the men felt his power, 
they became interested in what he had to say, and 
they were satisfied to remain quiet. We all felt 
that the lectures given by him were not of the 
ordinary text-book stuff ; their substance seemed 
to come direct from the zoological workshops of 
the world, and was illuminated by many brilliant 
generalisations and pungent criticisms. 

Practical work in zoology in those days was 
almost a new thing : there were no books to help 
us, and the appliances provided were for the most 
part inadequate ; but, as it was impossible at first 
to get demonstrators, we had the great advantage 
of the personal guidance and supervision of the 
professor himself, and it was in the practical class 
that some of us formed that deep reverence and 
affection for our master which has lasted throughout 
our lives. He hated carelessness or sloth, and at 
times his anger was terrible, but he freely gave his 
great skill in manipulation, his sympathy, and his 
wise advice to the earnest student. 

When, in later years, we came into closer touch 
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with Lankester as advanced students or as demon¬ 
strators, we marvelled at the rapidity with which 
he wrote and illustrated his original contributions 
to zoological science in several <3 its branches, and 
at his wide and accurate knowledge of the literature 
of the subject. It is true that there was far more 
untrodden ground and a great deal less literature 
to read in the late ’seventies than there is now; but, 
looking again at some of the papers written by 
him at that period, I still wonder at the originality 
and accuracy of his work. 

For the first few years, I cannot remember how 
many, Lankester used to live in Oxford and come 
to London two or three days a week to give his 
lectures ; but when the Jodrell endowment of his 
chair was made, he moved into lodgings in London, 
and I well remember the keen pleasure it gave me 
when I was invited to spend an evening with him. 
On those occasions I often met distinguished men 
of science of the day, and I never left without 
feeling that I had gained inspiration and instruction. 

Lankester’s conversation was not only interesting 
when it turned on scientific subjects. He had wide 
and liberal sympathies with all the important 
events of the day, and always spoke with original 
and decisive views. He was perhaps at his best 
when engaged in a campaign against some form 
of humbug or imposture. I can well remember his 
account one evening of the stance in which he and 
Dr. Donkin exposed the trickery of the medium 
Slade, who was afterwards and in consequence con¬ 
victed at a police court and sent to prison. Lan¬ 
kester’s hatred of imposture seemed to be a kind 
of religious fervour, and he would act without 
regard to or fear of the consequences. His public- 
spirited zeal in these matters naturally Jed to 
rancour and abuse from the friends and supporters 
of those whom he exposed ; but if he made some 
enemies as a consequence, those who knew him 
best never wavered in the belief that in everything 
he did ho was absolutely sincere. 

He hod a wide knowledge of the drama and a 
personal acquaintance with many of the leading 
actors of the day, and in art he had a cultured 
taste and an interesting critical faculty. On both 
these matters he spoke with interest and with 
authority. At the time when he was at University 
College he was not apparently specially interested 
in any kind of outdoor games ; his passion for golf 
developed later. But I was present on one occasion 
when he and Francis Balfour were engaged in an 
amusing controversy on the respective merits of 
rowing and lawn tennis, Lankester, who had rowed 
in the Downing College boat, supporting row ing and 
Balfour lawn tennis. 

The influence that Lankester had on the develop¬ 
ment of research in zoology during his tenure of the 
Jodrell professorship at University College, London, 
was widespread. As editor of the Quarterly Journal 
of Microscopical Science he was able to encourage 
ood work, but it was principally on account of 
is wide and liberal sympathies with workers in 
various fields of research that his advice and help 
were so eagerly sought. At that time the study of 
embryology seemed to predominate over any other 
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branch of research, and most of the younger men 
were engaged either in working out the develop¬ 
ment of some animal from the egg or the organogeny 
of some of the higher forms. As an authority on 
embryology, there were few men more distinguished 
than he was ; but the older methods of comparative 
anatomy and systematics appealed to him also, 
and he was always ready to encourage serious work 
in any field that seemed to him to help in the 
solution of the current problems in biology. 

I came less into touch with Lankester w hen he 
returned to Oxford as Linacre professor, and doubt¬ 
less others will write with better authority than I 
can of the subsequent periods of his life, but his 
interest in the progress of science was maintained 
to the end, and he never failed to stimulate and 
encourage those genuinely engaged in research. 
When I saw him last, only a few weeks before his 
death, though feeble and in pain, he talked to me 
for nearly an hour about the fresh-w r ater medusae, 
pleading for more research work and for better 
illustrations of these interesting little jelly-fish. 

His old pupils salute at the passing of a great 
master and cherish the memory of a sincere friend. 

Sydney J. Hickson. 


Hav Lankester will be remembered as a teacher 
with unusual gifts, as an original and versatile 
investigator, and as a leader in scientific thought 
who performed conspicuous service in advancing 
the study of morphology. Those who had the 
privilege of knowing him could not fail to be 
impressed by his forceful personality, Jus wide 
knowledge, and his critical judgment. Those of us 
w'ho were fortunate enough to be his pupils had a 
profound admiration for the masterly way in which 
lie handled his subject. His mental attitude, well 
described in his own words as that thriftless 
yearning after knowiedge, that passionate desire 
to know T the truth t which causes the unceasing 
advance of science, was infectious. In some of us 
who first attended his lectures with no thought of 
making a life-study of his subject (I speak from 
my own experience) he induced the belief that the 
pursuit of zoology was the object most worth living 
for. His marked success in exposition is further 
shown by the valuable articles he contributed to 
the “ Encyclopaedia Britannica ”, for example those 
on Protozoa and Mollusca. In Ills later years he 
published frequent essays, addressed to a wider 
public and characterised by the same qualities 
which had made him so successful in a professorial 
capacity. 

Lankester’s “Notes on Embryology and Classifica¬ 
tion.”, republished separately in 1877 “ for the use 
of students ”, was of outstanding value as an in¬ 
troduction to the principles of morphology and 
classification. His insight and success in intro¬ 
ducing new nomenclature just where it was most 
wanted are remarkably illustrated by this essay, 
in which can be found numbers of terms now in 
universal use, as for example invagination, blasto¬ 
pore, Btoroodaeum and proctodeum, troohosphere, 
nephridium, homoplasy, and many others. His 
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essay on “ Degeneration ”, a discourse delivered 
before the British Association in 1879, is another 
example of his success in marshalling facts to 
illustrate a general principle. Among his more 
special contributions to science his studies of Apus y 
Limulus , and Scorpio were extraordinarily interest¬ 
ing and suggestive. 

Among Lankester’s other services his connexion 
with the Quarterly Journal of Microscopical Science 
deserves particular notice. He became one of the 
editors of this journal in 1869, and for more than 
fifty years, during most of which he was the 
principal editor, he maintained this as one qf the 
foremost zoological journals of the world. 

At the meeting held on Mar. 31, 1884, for the 
inauguration of the Marine Biological Association, 
Prof. Huxley, then president of the Royal Society, 
stated that "the matter was chiefly in the hands of 
Prof. Lankester. The important part- which this 
Association has played, not only in the development 
of our knowledge of British marine zoology, but in 
the elucidation of general problems in oceanography, 
has been the result of his action taken at that time 
and of the interest in its affairs shown by him in 
his capacity as president of the Association in the 
years which have followed. 

During the second half of the nineteenth century 
an enormous advance was marie in the study of 
morphology (including embryology) and in the 
examination of its bearing on the theory of 
evolution. In this advance Lankester had a 
notable share. He w as not merely the unquestioned 
leader of British morphologists, but also his in¬ 
fluence on the advancement of zoological science 
was widely felt outside our own islands. 

Sidney F. Hakmer. 


Ray Lankester ’h contribution to the progress of 
marine biology and fishery research in Great Britain 
should not be underestimated. When little atten¬ 
tion was being paid to either subject, he saw r clearly 
what was required and the lines upon which 
advance was possible. Taking advantage of the 
general interest in sea-fisheries aroused by the 
International Exhibition of 1883, he put forward 
practical proposals which resulted in the founda¬ 
tion of the Marine Biological Association and the 
establishment of the Plymouth Laboratory. The 
influence which he was able to exert in Government 
circles and in the City of London obtained the 
financial support required for the commencement 
of a scheme which he had envisaged on broad and 
far-seeing lines. 

Later developments of the work have been only 
the unfolding of plans which were laid down by 
Lankester from the beginning. The original build¬ 
ing at Plymouth contained rooms specially fitted 
for biochemical and for physiological work, and 
the study of w T hat we now call ecology, to which 
he had already given the name bionomics, was one 
of the very first branches of marine research for 
which provision was made. The difficulties which 
he encountered and overcame were very great. No 
one in authority in England at that time had any 
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conception of the considerable expenditure which 
is necessary if research work at sea, even in coastal 
waters, is to be conducted with suooess and with 
safety to those engaged in it. It was a source of 
great gratification to him when, in later years, funds 
more adequate to the carrying out of his ideas were 
made available. 

No one who ever worked with Lankester could 
fail to be impressed by the outstanding character 
of his intellectual ability, the breadth and essential 
rightness of his outlook, and the value of his judg¬ 
ment on any matter to which he had devoted 


serious thought. It was only necessary to convince 
him of the soundness and disinterestedness of a 
scheme to ensure his help and support in its 
execution. He never fought for the love of battle, 
though anything which seemed to him to savour 
of incompetence or pretence called forth a vigorous 
response. He never bore malice, and was full of 
gratitude and kindly feeling to those with whom 
he co-operated. No man of his generation did 
more for the advancement of scientific thought and 
especially for the advancement of biology. 

E. J. Allen. 


News and Views. 


Hearty congratulations aro due to Sir Thomas 
Muir, tho veteran mathematician, who celebrates his 
eighty-fifth birthday on Aug. 25. He lias been resilient 
for upwards of forty years in Cape Colony. Muir 
was bom at Stonebyres, Lanark, Scotland, and edu¬ 
cated at Wisbaw School, graduating at the University 
of Glasgow. Filling, in an interim, a post as mathe¬ 
matical tutor at St. Andrews, he returned to his old 
university in 1871, becoming assistant professor of 
mathematics there ; afterwards he was headmaster 
of the mathematical and scientific departments in 
Glasgow High School. In 1892 Muir was appointed 
Superintendent-General of Education in Cape Colony, 
holding office until 1915, when he received the honour 
of knighthood in recognition of long and arduous 
work in new fields of educational effort demanding 
vision and strength of purpose. 

8m Thomas has been a prolific author of papers 
contributed to the Royal Society of Edinburgh, the 
Messenger of Mathemat ics , and Philosophical Magazine, 
as well as to the publications of the South African 
Philosophical Society. He was an active promoter of 
the programme of the British Association on its first 
and memorable visit to South Africa in 1905. In 
1910, Sir Thomas was president of the Cape Town 
meeting of the South African Association, and de¬ 
livered an address on “The State’s Duty to Science 
The Royal Society of Edinburgh has on three occasions 
awarded him the Keith gold medal for researches into 
the theory of determinants and allied subjects. Sir 
Thomas was elected into the Royal Society of London 
in 1900. 

Dr. Norman Dawson Royle has been awarded 
the Walter Burfitt Prize of the Royal Society of New 
South Wales for his contributions to the study of 
muscular action and his investigations into the prob¬ 
lems of muscular paralysis. The prize has been 
adjudged to him by the Council of the Society for 
papers published during the years 1920-28. This is 
the first award of this triennial prize, which is to be 
given for the papers of highest scientific merit pub¬ 
lished during the previous three years by a worker 
in pure or applied science resident in Australia or 
New Zealand. Dr. Royle has been engaged for nearly 
fifteen years in research into the manner in which 
the contractions of muscles within the body are con¬ 
trolled by the-nervous system. His discoveries have 
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added a new conception to our knowledge of the 
type of nervous control of muscular movement. The 
idea that, nervous impulses are conveyed through 
nerves of the sympathetic system into muscular 
fibres has attracted world-wide interest. His dis¬ 
covery has thus illuminated that field of physiology, 
rescued from darkness by the genius of Mftgendie at 
the beginning of the nineteenth century, added to the 
brilliant picture of the mechanism of the regulation 
of motion by nerves expounded by Claude Bernard, 
and extended our view of reflex action elaborated 
with so much detail by Sir Charles Sherrington. Not 
only have these contributions given to us a better 
explanation of muscular movement, hut also they 
have formed the basis of new means of treatment 
which have given a new life to many cripples who 
had never expoeted.to walk again. 

The problem presented by the buffalo fly (Lyperosia 
exigua) is causing much uneasiness in the northern 
cattle-raising areas of Australia. The fly no doubt 
came originally from Java. It is not a pest there, 
partly because of the existence of natural enemies and 
partly because the Javanese cattle are much less 
affected by it than the European breeds of Australia. 
A few years ago the area of incidence was small, being 
confined to the immediate neighbourhood of Darwin 
and the northern coastal region of Western Australia. 
To-day the fly is found very much farther south, it has 
entered Queensland on the east, and is spreading 
rapidly to the west. All the country round Wyndham 
is heavily infested. Recent reports are that the cattle 
boats have brought it to Fremantle, but whether it oan 
live so far south remains to be seen. The fly attacks 
chiefly the flesh at the base of the horn, or any broken 
portion of the animal’s skin. The irritation to which 
it gives rise prevents the cattle from resting, either by 
day or by night. The raising of fat cattle for slaughter 
is rendered almost impossible at certain seasons, and, 
indeed, it seems possible that this pest may prove to 
be a main limiting factor in beef production in the 
northern areas of the Commonwealth. In view of the 
world position in the beef industry, the situation is 
disquieting from an Empire point of view. 

Dipping methods are useless in dealing with a winged 
pest of this type : in any case they are out of the ques¬ 
tion in areas where a cattle muster is possible only once 
every year, or perhaps two years. A measure of oon* 
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trol by parasites or predators seems to be the only 
practical possibility. Dr. Nieschulz, of the Veterinary 
Institute at Buitenzorg, has already carried out some 
investigations for the Council for Scientific and In¬ 
dustrial Research, and has found in Java four parasites 
which may prove to be of use. Two officers of the 
Council are now continuing this work, which lapsed 
when Dr. Nieschulz returned to Utrecht last year. At 
the same time another entomologist is studying the 
habits and life - history of the fly in the Northern 
Territory. Among other questions to which answers 
must be obtained is that of whether or not the fly is 
carried by native animals and can breed in their dung. 
An affirmative answer means that the position be¬ 
comes very serious, since 1 buffer areas ’ cannot then be 
made effective in preventing spread. The two prob¬ 
lems of the striking of sheep by certain species of 
blowfly and the irritation in cattle by Lyperosia are 
amongst the most serious and difficult which tho 
animal industry in Australia is facing to-day. 

Thk research scheme of the Institute of Brewing 
has a record of which any such organisation may be 
proud. In the first place, the whole of the financial 
support is provided by the 303 firms of brewers, 
maltsters; and barley and hop growers constituting its 
corporate membership, and the satisfactory state of 
its finances is an indication of the appreciation by an 
important industry of the val ue of research. Secondly, 
as the Memorandum for 1020 shows, the achievements 
of the scheme are no less creditable and amply justify 
the trust implied in the provision of such large sums 
of money. The brewing and allied industries, perhaps 
more so than many others, have reached their present 
position largely through accumulations of practical 
experience, and there are consequently numerous un¬ 
solved problems. The advisory sub-committees of 
the research scheme have therefore hod to fling a 
wide net in order to embrace as many of these as 
possible. Studies of the breeding, cultivation, storage 
and evaluation of hops and barley carried out in 
collaboration with several agricultural research stations 
have already yielded numerous valuable results, 
references to which have appeared from time to time 
in our columns, while the work of the late H. T. 
Brown on the action on yeast of non-assimilable wort 
proteins is also being continued. In addition, the 
much-criticised problem of hydrogen ion concentra¬ 
tion has been studied intensively, and a report issued 
on the practical advantages of the adjustment of pH 
values in the brewery. 

Museums need not be mere storehouses of in¬ 
animate objects ; a thoughtful staff can do much to 
build around the specimens in their care the reflection 
of a human setting, thus enabling the significance of j 
the exhibits to be appreciated by an ever-widening 
circle of interested visitors. Ati example of such 
treatment is afforded by the recently issued handbook 
of the collections in the Science Museum, South 
Kensington, illustrating industrial chemistry (London: 
H.M. Stationery Office. Price Is. net). This volume, 
although containing a descriptive catalogue of the 
collections, differs from previous catalogues in that 
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considerably more than half the book is devoted to 
illustration of the development which has taken place 
in that branch of science. Hence there is provided a 
background of human interest against which the 
exhibits themselves may be studied, and some idea of 
the course of evolution of a great modern industry 
may be gained. The museum authorities, and in 
particular the compiler, Mr. A. Barclay, are to be 
congratulated on producing a handbook which is not 
unworthy of a j>ermanont place in any library of 
historical chemistry. The scene surveyed is, of course, 
bo wide in its extent and so varied in its aspects that 
even the principal portions of it can receive but brief 
treatment and incomplete illustration. That Buch 
should inevitably be the case detracts in no way from 
the advantage of the method of presentation adopted 
or from the interest of the exhibits—nearly one 
hundred—which are to be found in Gallery LXVI. of 
the Science Museum. 

The Handbook deals with the origin and early 
history of industrial chemistry ; technical chemistry 
in the Middle Ages ; industrial chemistry in recent 
times ; mineral acids, alkalis, and alliod products ; 
coal tar distillation products ; explosives ; artificial 
dyes ; artificial silk ; fermentation processes ; min¬ 
eral oil products ; and one or two other examples of 
chemical technology. The catalogue differentiates 
between inorganic and organic processes, and gives a 
technical account of the corresponding exhibits. There 
are described, for example, models of various types 
of plant for the manufacture of sulphuric acid, in¬ 
cluding the first type of plant to have sulphur burners 
separate from the leaden chamber. A model of a 
Cheshire salt plant illustrates the manufacture of 
blocks of common salt from brine by evaporation in 
open pans, as carried on in Cheshire at the present 
day, whilst other exhibits represent the cement kiln 
erected by William Aspdin, son of the inventor of 
Portland cement, and a modern plant including the 
rotary kiln. Yet other models depict processes for 
tho production of black powder, gun-cotton, nitro¬ 
glycerin, and trinitrotoluene. Early specimens of 
artificial silk made by the euprainmoriium, nitro¬ 
cellulose, and viscose processes, and samples illus¬ 
trating the acetate process are included in the collec¬ 
tion. Stills for the preparation of whisky, for tho 
manufacture of alcohol, and for the refining of mineral 
oils are shown, together with oil shale retorts, and 
certain examples of general plant. The handbook is 
well illustrated by photographs of actual operations 
as well as of certain of the museum exhibits. 

The scheme for tho electricity supply of the north¬ 
east of England has now been published. It covers 
an area of about 5000 square miles, anti includes the 
counties of Northumberland, Durham, and part of the 
North Riding of Yorkshire. This area is almost the 
same as that covered by the Newcastle-on-Tyne 
electricity company and the companies associated 
with it. The population in the area is about two 
and a half millions, and notwithstanding the depres¬ 
sion of the shipbuilding, coal-mining, and iron 
and steel industries, some important industrial 
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developments have taken place there during recent 
years. At Dillingham there is one of the most 
important plants in the world for the production 
of synthetic nitrates. The Newcastle company at 
Dunston has started low temperature carbonisation, 
and several very flourishing companies are manu¬ 
facturing electrical plant and switchgear. Under the 
new proposals, six of the existing stations have been 
selected and will be operated by the Central Electricity 
Board. Four of these will be interconnected with the 
main transmission line at 132,000 volts. An extension 
from the North Tees station links up through Scar¬ 
borough with the mid-east England scheme. Second¬ 
ary lines operating at 33,000 volts will carry the 
system to Northallerton and Thirsk, whore it will 
again join the mid-east scheme in the North Riding. 
It has been estimated that this system of intercon¬ 
nexion will bring 80,000 kilowatts of plant which at 
present is kept as a reserve into active operation. 
This means that more than a million pounds of 
capital now lying idle will become revenue-earning 
The Government scheme has standardised the fre¬ 
quency of fifty, and unfortunately the frequency in 
this area is forty. No further 40-cycle plant will bo 
purchased, and gradually the whole system will be 
converted to the standurd frequency. 

It would appear that the groat Shyok ico dam 
has burst at last. Last year at this time (Nature, 
Aug. 25, p. 285) it was reported that the dam had 
been brokon, but it proved to be a false alarm. This 
time the magnitude of the Indus flood reported by 
correspondents,of the Times at Peshawar and Lahore 
loaves little doubt that the huge artificial lake in 
the Karakoram Mmmtains caused by the Little 
Khumdan glacier has burst. It is stated that the 
flood readied its maximum at Attock on Aug. JO, 
the Indus being more than 50 ft. above normal and 
only 3J ft. lower than the previous highest flood, 
and is now subsiding. The Attock railway bridge 
apparently has not been damaged ; it has been 
constructed specially to withstand such floods. Ex¬ 
tensive precaulions have been taken lower down the 
Indus at Nukkur and at Karachi. Owing presumably 
to tlie swift warning given of the approach of the 
floods, there has boon little loss of life. 

The medal of the Institution of Mining Engineers 
has been awarded to Mr. George S. Rice, chief mining 
engineer of the United States Bureau of Mines, 
Washington, “in recognition of his eminence in all 
matters relating to the safe working of coalmines and 
the well-being of mine workers, with special reference 
to the practical application of scientific knowledge 

We learn from Kew Observatory that a message 
broadcast from Arlington gives some details of an 
earthquake registered at American stations at about 
20 hr. G.M.T. on Aug. 15. The co-ordinates of the 
epicentre arc given as 4° N., 82° W., that is, under 
the Pacific Ocean near Central America. The shock 
was recorded at Kow as a small disturbance at a 
distance of about 9000 km. Small earthquakes were 
also recorded at Kew Observatory on Aug. 17 
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(preliminary tremors arriving at 23 hr. 53 min. 11 sec. 

G. M.T.) and on Aug, 19, at 2 hr. 50 min. 1 see. G.M.T. 
Both shocks appear to have originated at an epicentre 
5800 miles away, probably near Central America. 

The National Radium Trust, which is constituted 
I as follows : Lord Parznonr (chairman), Mr. Arthur 
Greenwood, Mr. W. Adamson, Sir Ernest Rutherford, 
Sir .Tolm Rose Bradford, Lord Moynihan. Lord 
Dawson, Lord Mackenzie, Prof. A. H. Burgess, and 
Viscount Lee, has mode preliminary arrangements in 
connexion with the purchase of radium, with the 
view of placing it as soon as practicable at the disposal 
of the expert body, the Radium Commission, The 
Commission lias now been set up in accordance with 
the provisions of the Royal Charter, and is composed 
as follows : Viscount Lee (chairman) ; Lieut.-Col. 
Sm a liman, Medical Officer of the Ministry of Health ; 
Mr. H. L. F. Fraser, Assistant Secretary of the De¬ 
partment of Health for Scotland ; Prof. Sidney Russ, 
Professor of Physics, Middlesex Hospital Medical 
School ; Dr. (5. W. C. Kaye, Superintendent of the 
Physics Department of the National Physical Labora¬ 
tory ; Dr. J. M. W. Morison, locturor in radiology, 
University of Edinburgh ; Prof. G. E. Gask, professor 
of surgery, University of London ; Mr. W. Ernest 
Miles, surgeon to the Cancer Hospital, Brompton ; 
Dr. Coinyns Berkeley, gynaecological surgeon to the 
Middlesex Hospital ; Dr, Carlton Oldfield, professor 
of gynaecology, University of Leeds, and Prof. A. J. 
Hall, professor of medicine, University of Sheffield. 

The “ Statistical Report of the Health of the Navy 
for the Year 1927 ” has recently been issued (London : 

H. M. Stationery Office. 5s. net). With a total force of 
93j230, both the incidence of disease and tho invaliding 
ratio show decreases compared with the previous five 
years’ average. Only 18 cases of typhoid and para¬ 
typhoid fevers, and 5 cases of Mediterranean fever 
occurred. Malaria with 332 cases shows a fractional 
decrease. Of influenza thoro were 2562 cases, though 
with only one death. With 6239 oases, venereal 
diseases show a decrease compared with the five years’ 
average and with 1926. A short summary is included 
of research work carried out at the Royal Naval 
Medical School, Greenwich. 

Messrs. Francis Edwards, Ltd., 83 High Street, 
Marylebone, W.L have recently circulated a most 
interesting catalogue (New Series, No. 3) of atlases 
and maps of all parts of the world, ranging from the 
fifteenth century to the present day. The catalogue 
is beautifully printed and contains a reproduction, in 
colour, of Blaeu’s View of Flushing, 1649, from one of 
the works listed ; also sevoral maps in black and 
white and a number of useful bibliographic notes 
which should prove of interest to geographers. The 
same firm has also issued a catalogue (No. 518) of 
nearly 300 works (books, maps, views, early parlia¬ 
mentary papers and newspapers) relating to New 
Zealand. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A lecturer 
in the Department of Pathology of the University of 
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Liverpool—The Registrar* The University, Liverpool I lecturer in physics in the University of Reading— 


(Sept. 2). A full-time lecturer in engineering at the 
Sunderland Technical College—The Chief Education 
Officer, Education Offices, 15 John Street, Sunderland 
(Sept. 9). A cotton research botanist under the 
Indian Central Cotton Committee for research work 
in the Bombay Presidency—The Secretary to the 
High Commissioner for India, General Department, 
42 Grosvenor Gardens, S.W.l (Sept. 21). A senior 
lecturer in economic history in the University of 
Melbourne—The Agent-General for Victoria, Victoria 
House, Melbourne Place, Strand, W.C.2 (Sept. 30), 
A senior lecturer in economics in the University 
of Cape Town—The Secretary, Office of the High 
Commissioner for the Union of South Africa, South 
Africa House, Trafalgar Square, W.C.2 (Oct. 1). A 


The Registrar, The University, Reading, A full-time 
assistant in electrical engineering at the Technical 
College, Wolverton — The Principal, The Technical 
College, Wolverton, Bucks. A handicraft teacher 
under the Warwickshire Education Committee—The 
Director of Education, County Education* Office, 
Warwick, A draughtsman for technical publications 
work at the R.A.E.—The Chief Superintendent, Royal 
Aircraft Establishment, South Farnborough, Hants 
(quoting A. 393). An assistant metallurgical chemist 
at the Sheffield Metallurgical Laboratories—The Metal¬ 
lurgical Laboratories, 1 Staniforth Road, Sheffield. 
A technical instructor for the posts and telegraphs 
department of the Government of Nigeria—The 
Crown Agents for the Colonies, 4 Millbank, S.W.l. 


Our Astronomical Column. 

Two New Comets.- -After a blank interval of some little could be seen. Aug. 11 proved mostly dear 


six months, two new comets were discovered at the 
beginning of August. 1929 b was found by Prof. G. 
Noujmin at Simois Observatory, Crimea, on Aug. 2. 
Prof. G. Neujrnin had previously discovered two 
comets : 1913 III., period 18 years ; 1919 II., period 
5-5 years. The second was seen again at the return 
in 1927. The following observations are from U.A.I. 
Circulars 224 and 225 : 

Pat** 1920. Ii.A. 1920 0. S. Deni. 1020-0. Obwrvor. Mh«, 

Aur. 2-0547 U.T. 21»> 16«« 2 0* 12 u 4.V 48" G. Neujmln 13 

4-0698 21 15 19-4 12 65 0 M. Wolf 14.5 

6 9318 21 14 34 4 13 4 32 M.Wolf — 

The second and third positions are from photographs 
at Ktinigstuhl. Circular 229 gives the following 
position and motion of an object observed at Lick 
Observatory by Messrs. Krieger and Bobrovnikoff: 

Date 1929. R.A. 19290. S. Duel. 1029-0. Mug. 

Aug. 12-3505 U.T. 2J h 13 m 18-6" 13°37'5r 15-0 

Daily motion - 50 s , S. 8'. 

This may be the comet, but the motion in R.A. is 
rather more rapid than that suggested by the first 
three positions. Prof. M. Wolf at first gave the follow¬ 
ing position for Aug* 4 : 

Date 1020, R.A. 1029 0. 8. Dec!. 1920 0. Mas. 

Aug. 4-9478 U.T. 2]h 14™ 27-1* 12° 28' 24* 15 0 

Daily motion - 52 8 , 8. I'. 

Afterwards he announced that this object was a minor 
planet, not the comet. 

A later message states that a computation of the 
orbit by StrOmgren gives the date of perihelion as 
July 3, distance at perihelion 2 units, period 12 years. 

The other new cornet was found on Aug. 1 by 
Mr. A, F. J. Forbes, of Rosebank, Cape Town. He 
will be remembered as the discoverer of comet 
Pons-Coggia-Winnecke-Forbes in November last. 

The following position is from U.A.I, Circular 224 : 
Date 1029. R.A. 8. Peel. Motion. 

Aug. 3-750 U.T. 20 h 0 ® 52* 30° 26' North-West. 

A telegram on Aug. 8 threw some doubt on the direc¬ 
tion of motion, and apparently on the reality of the 
comet, but Circular 229 states that the latter is con¬ 
firmed, and gives the magnitude as 11 . No further 
observations have come to hand. 

The August Perseids of 1939 .—Mr. W, F. Denning 
writes: “ The shower of meteors occurred this year 
when the moon was absent from the morning sky 
and this circumstance favoured observers. Aug. 10 
was oloudy except in the early part of the night and 
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except for about two hours between ll h and P* 
G.M.T. in the early morning of Aug. 12. Meteors 
were not very numerous, but many of them were of 
conspicuous brilliancy ; in fact what they lacked in 
umbers they compensated for in their lustrous and 
attractive aspects. Mure than thirty were estimated 
to equal the apparent magnitude of either Jupiter or 
Venus, and their long paths and vivid streaks formed 
striking features. Three observers at Bristol observed 
about 320 meteors during the night following Aug. 11, 
but the watch w r as not continuous and clouds partially 
interfered during two hours of the time. 

“Aug. 12 came in clear, but meteors gave evidence 
of a decline in numbers and particularly after 11 i\m. 
In fact, they became so scarce at 0 h 45 m a.m. on Aug 13 
that observations were discontinued. In past years 
the night of Aug. 12 has often proved very prolific* 
in meteors, but the experience this year was very 
different.” 

Future of the Moon.— Dr. H. Jeffreys contributes a 
third article to the Realist for August on the earth - 
moon system. He notes that the strength of the 
hypothesis of Sir George Darwin on the birth of the 
moon by tidal disruption of the earth lies in the co¬ 
incidence that the initial rate of rotation of the earth 
(about 4 hours) is found in two ways : (1) from the 
moment of momentum of the earth-moon system ; 
(2) from the necessary period for tidal magnification 
through resonance; and these give accordant results. 
He makes more definite estimations of time than 
Darwin ventured upon ; ho gives 4000 million years 
for the past duration of the system, and states that it 
will take a period ten or a hundred times as long for 
the moon to reach its maximum distance. Since the 
return of the moon will be much slower than its re¬ 
cession, the estimate that in a billion years from now the 
oceans will be frozen even at the equator seems to put 
the further development of the process outside practical 
politics. Dr. Jeffreys notes two points of interest: 
Roche’s limit ceases to apply for bodies that are only 
a few miles in diameter ; thus Phobos could approach 
close to the surface of Mars without disintegrating. 
This point was overlooked by Sir George Darwin, who 
suggested that its disintegration was imminent, owing 
to its proximity to Roche’s limit. The other point is 
that the moon’s interior is likely to contain a con¬ 
siderable proportion of radioactive elements, which 
have retarded its cooling. Hence a period of moun¬ 
tain formation through shrinkage may still be in store 
for the moon. 
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Research Items. 


Sociology of the Californian Aborigines.—Volume 26 
of the University of California Publications in American 
Archeology and Ethnology is an extensive study of 
aboriginal society in southern California by Dr, 
William D. Strong, for which the materials were 
gathered in 1924-25 from the Serrano, Cahuilla, 
Gupefio, and Luiseno Indians, now living on reserva¬ 
tions in Riverside and San Diego, These peoples re¬ 
tained their old culture much later than the peoples of 
the coast, yet the work of the ethnologist is very much 
that of the social palaeontologist and must therefore be 
largely reconstructive. Complete understanding is 
impossible. No trace of tribal organisation appears. 
The social unit is the local autonomous group of male 
lineage ; but important social and religious functions 
are associated with group priest, ceremonial house, and 
sacred bundle or fetish, often welding several collateral 
lineages into one group--an added bond to that of 
kinship. A dichotomous organisation of society more 
extended than the simple male lineage is indicated by 
such concepts as exogamy, reciprocity, a dual concep¬ 
tion of the universe especially as regards animals, the 
use of dotted and striped facial designs to distinguish 
the moieties and a similar use of red and black paints. 
This dichotomy was superimposed on the localised 
lineage organisation. Hence the designation of linoage 
and not moiety characterises the classification of rela¬ 
tions among all groups. There was a comparatively 
early intrusion of cultural traits, tentatively assigned 
to the Pueblo culture, in the coastal region. In 
southern Californian ceremonialism, female puberty 
rites and ceremonies to drive away the spirits of the 
dead underlie all other cult activities. On this wide¬ 
spread substratum have arisen the elaborate cult activi¬ 
ties containing many Puebloan activities ; but the old 
basic ideas persisted and are the more important 
sources of ceremonial motivation in south California. 

Anatomy of Freshwater Mussels of the District of 
Columbia.—Five genera of Unionidee arc native to 
the District of Columbia, U.S.A., and anatomical 
descriptions of five species are given by Lucy Reardon 
( Proc . UJ S\ Nat. Mua ., vol. 75, art. 11). Two of these 
belong to the genus Lampailis , one to Anodonta, and 
two to EUiptio . Only in the first species dealt with 
is the complete anatomy sot forth ; in the rest the 
details are successively curtailed and no comparisons 
are made. The author seems to have relied on her 
series of diagrammatic figures, which, though very 
clearly drawn, have been unnecessarily reduced in 
size with corresponding loss of valuo. 

Polyvitelliny in Pond Snail*.—The occurrence of 
more than one vitellus, or embryo, in a single egg of 
some of the fresh-water pulmonates has never been 
satisfactorily explained. E. D. and R. M, Crabb have 
made a study of the subject in Limncea and Phyaa 
(Biol. Bull ., vob 53) and find that poly vitelline eggs 
may be expefeted to occur among normal eggs. They 
found that the included vitelli vary in number from 
two to as many in one case as forty-six, and that true 
twins do not occur. It appears probable that the 
ova passing down the filiform* part of the herm¬ 
aphrodite duct where it bends round the gizzard are 
inhibited to such an extent by the actively contract¬ 
ing gizzard that several ova accumulate in the en¬ 
larged part of the duct, and that during a period of 
reduced activity of the gizzard all pass into the 
convoluted uterus at one time and become enveloped 
by the albumen and the egg membrane which would 
normally cover a single vitedlus. 

The Ganglion Cells of Earthworm*.—F. Ogawa 
(Set. Rep. Tdhaku Imp. Unit., Ser. 4, vol. 3, No, 4, 
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Faso. 2) has investigated the number of ganglion cells 
in the corresponding ventral ganglia of three Bpecies 
of earthworms of the genus Perichceta which live to¬ 
gether and have similar body sizes. The ganglion of 
the 30th segment was first observed, this being 
selected because of the simple arrangement of organs 
in that region in all three species, and the average 
number of ganglion oells was found to be 1208, 1171, 
and 1141 respectively. In the ganglion of the 18th 
segment of specimens of Perichceta hilgendor/i and P. 
vittata which did not possess a prostate gland, the 
number of ganglion cells was 1519 and 1532 respec¬ 
tively, but in the ganglion of the 18th segment of P. 
communisaimut which possessed prostates, the number 
of cells w’as found to be 4050. A variety of P. vittata 
with paired prostate gland in the 18th segment was 
found to have 3433 ganglion cells in the 18th ganglion, 
hence the presence of the gland causes the ganglion 
cells to increase in number. But this increase in the 
number of cells produces only a slight increase in the 
volume of the ganglion, the cells being more crowded. 

Reproduction in Sea Anemones.—T. A. Stephenson 
(Jour. Mar. Biol. Assoc., vol. 10, No. I, May 1929) 
has studied, with regard to their reproductive pro¬ 
cesses, eight species of British sea anemones, namely, 
Sagartia elegana , locerata, sphyrodeta, troglodytes, and 
anguicoma, Cereua pedunculutus and Diaaumene cincta 
and lucice. Deposition of ova may co-exist with any 
other method of reproduction, except perhaps in 
certain viviparous forms. Apart from this, one 
method only prevails in any one of the selected species. 
Longitudinal fission occurs in 8. aphyrodeta and 
D. lucice, laceration by tearing in 8. elegana and 
D. cincta, laceration by constriction in S. lacerata , 
while S. troglodytes and C. pedunculatus are viviparous. 
In 8. anguicoma neither viviparity nor asexual repro¬ 
duction occurs. The viviparous forms studied do not 
reproduce asoxually, nor are those which reproduce 
asexually viviparous. Pieces wore cut off from the 
margin of the base (artificial laceration) of four of the 
above species. In 8. elegana , which lacerates natur¬ 
ally, nearly 100 per cent of the pieces regenerate 
easily, and the same is true of 8. lacerata. In 8. troglo¬ 
dytes > which does not lacerate naturally, only two 
out of seventy-six pieces regenerated fully, blit in 
8. anguicoma the percentage was much higher. The 
author refers to the sixteen specimens living in 
Edinburgh of C . pedunculatus , the age of which is at 
least seventy years, and records that one of these aged 
oxamplos in 123 days in 1925 produced 102 young. 

Species of Phytophthora in MalayA.—The economic 
importance of plant diseases caused by Phytophthora 
spp. is considerable, particularly in tropical regions. 
From this point of view, A. Thompson (Malayan 
Agric. Jour. 17, 53, 100; 1929) has recently studied 
diseases of rubber, Roselle fibre, and betel vine plants 
from which a number of strains of Phytophthora have 
been isolated and described. Those from rubber are 
responsible for the diseases known as black stripe, 
patch canker, and pod-rot. Western Malaya is, how¬ 
ever, comparatively immune from some Phytophthora 
diseases known elsewhere, apparently owing to the 
drier conditions in the early part of the day. 

A Polyploid Species,— Prunua laurocerasus is shown 
by Meurman (Jour, of Genelica, vol. 21, No. 1) to 
have a remarkably high chromosome number, 170- 
180 chromosomes being counted in a plant at Kew. 
This number probably represents twenty-two times 
the basal number eight. The chromosome segregation 
is irregular in pollen formation, so that gametes with 
various numbers are formed. The chromosomes are 
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usually in higher groups than pairs, occurring in the 
reduction division in threes, fours, fives, sixes, and 
sevens. Probably still larger groups of homologous 
chromosomes are associated in some cases, as well as 
certain univalents which may split in the first reduc¬ 
tion division. The possible origin of this highly 
polyploid condition is discussed. 

Petal-colour and Hydrogen Ion Concentration. —It 

is commonly stated that anthocyanins are red in 
acid and blue in alkaline or neutral media, but 
Messrs. Buxton and Darbishire (Jour, of Genetics, 
vol. 21, No. 1) found that the petals of some red- 
flowered plants will not turn blue at all in passing 
from add to alkali. A series of tests were then made 
on the flowers of various common plants, by pounding 
up the petals and placing them in media ranging from 
pH 3 to pH 11. Usually the blue flowers run through 
red, pink, and violet to blue at the neutral point, 
then becoming greenish and finally yellowish, with 
increasing pH, owing to the presence of flavones. 
This was true of Aconitum , Aquilegia , Campanula , 
Delphinium , Lathyrus , Linum , Primula , Salvia, and 
others. In clear red flowers, such as Begonia , Dahlia , 
poppy, rose, and Tropceolum, on the other hand, the 
colour series with increasing hydrogen ion concentra¬ 
tion runs from vermilion to pink and purple or 
brownish tints (the latter due to flavones) without 
over becoming blue. Salvia splendens belongs to the 
latter series, while the blue S, patena remains blue 
from pH i to pH 8. Flowers with various intermediate 
shades of purple, magenta, or pink contain in their 
petals mixtures of the blue and red anthocyanins in 
varying proportions. The cell sap of a red or purple 
flower is therefore not necessarily more acid than that 
of a blue flower, and a red mutation could arise from 
a blue flower without any change in the pH of the 
cell sap. 

Mineral Wealth of the Black Hills of Dakota.—In 
the Black Hills of Dakota an unusual variety of 
minerals are to be found, many of them of great 
economic value. During the fifty years of their 
settlement, this area has produced one-eightieth of 
all the gold known to have been mined in the history 
of the world, and it still boasts the largest low-grade 
old mine now working. Hero, too, occurs the greatest 
thia-producing mino. Mica and felspar are mined, 
together with rarer minerals such as oolumbite, 
tantalite, beryl, tinstone, and wolfram. J. I\ 
Connolly and 0. C. O’Harra havo published a com¬ 
prehensive and up-to-date account of the geology and 
mineral wealth of the Black Hills in Bull. 16 of the 
South Dakota School of Mines (May 1929, pp. 418 + 
64 plates). The bulletin contains a valuable study 
of pegmatites and of the celebrated Homestake Mine, 
as well as a convenient summary of the history and 
economics of the region. It should not be overlooked 
by mining geologists or mineralogists. 

Neogene Shells from Japan.—A further contribution 
from Prof. Matajiro Yokoyama ( J our. Fac. Sci. Imp . 
Univ. Tokio , Sect. 2, vol. 2) describes some Neogene 
shells from certain provinces of Chugoku, the south¬ 
western extremity of the Main Island. Those from 
the province of Iwami are probably Pliocene, but 
whether the others are Pliocene or Miocene it is at 
present difficult to say. Twenty-nine species in all 
are recorded, and of these four new species are 
desoribed as well as a form which is almost in¬ 
distinguishable, although smaller, from the Area 
camu&nsis Osmont, from the Fernando formation 
of California. 

Japanese Polymorphinidae,—Dr. J. A, Cushman and 
Prof. Y. Ozawa in two consecutive papers describe 
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some species of the Foraminiferal family Polymorphin¬ 
idae found in the younger Tertiary formations of 
Japan, and give a revision of the family and its 
classification (Japan. Jour. Geol. and Geog vol. C). 
The systematic paper abounds in new genera and 
species all carefully illustrated with clear figures. 
The classification of the family, far from l^eing a 
simple problem, proves a complex one. The most 
primitive structure is met with in Guttulina ; thence 
two main series arc developed, one typically with the 
chambers more or less globular, the other typically 
with the chambers elongate. Further subdivisions 
follow dependent on the arrangement of the chambers, 
whether sigmoidal, biserial, or uniserial, as set forth 
in a table. 

Chart of the Pacific.—-The June issue of Terrestrial 
Magnetism and Atmospheric Electricity contains a 
summary by Commander J. P. Ault of the results 
obtained by the United States survey ship Carnegie 
during her voyage from Callao on the coast of Peru 
to Tahiti in the Society Islands during February and 
March of the present year. The depth soundings show 
the bottom to be very irregular, with a ridge 2000 
metres above the general contour between Annum 
and Hikuera Islands of the Tuamotu group, and a 
new deep, which has been named the Bauer deep, 
in Lat. 15 u S., Long. 98° W. The compass deviation 
averages 10° E., the magnetic dip varies from zero 
off the coast of Peru to 30° S. near the Society Islands, 
and the horizontal component of the magnetic force 
from 0-30 to 0-33. There are five or eix regions in 
which the British, German, and American charts 
show deviations of the compass which differ by half 
a degTeo or more from the Carnegie values, 

New Model Microscope.—Messrs. C, Baker (244 
High Holborn, W.C, 1) have submitted for inspection 
an example of their B.L.M. microscope stand, which 
is a new model and embodies novel features. The 
limb is of rigid construction and carries a large body 
with rack-and-pinion coarse adjustment. A draw 
tube is provided, which may be graduated and have 
a rack-and-pinion movement fitted if desired. The 
fine adjustment is operated by milled heads on either 
side of the limb, is smooth and sensitive in action, and 
stops definitely at the end of the run. The instru¬ 
ment is quite stable in the horizontal position. The 
square stage, secured to the rigid bracket by screws 
and dow! pins, but easily removable so that other 
types may be substituted, measures 4j in. x 4J in., 
and has a clip for holding the slide which is moved by 
milled heads and has an amplitude of 70 mm. in the 
horizontal, and 30 mm. in the vertical, direction. The 
slide-clip is detachable in a moment by a very simple 
device, leaving the stage free and devoid of projections. 
The substage condenser is mounted on the limb, which 
thus forms practically an optical bench for alignment 
of the whole optical system, but can be swung out by 
pinching a spring and sliding downwards. The con¬ 
denser, provided with centring screws, is held in its 
fitting by a thumb-screw, and so is easily removable ; 
focusing is by rack and pinion, or in the cheapest 
model by a friction slide. The stand is exceptionally 
strong, rigid, and stable, and we can recommend the 
instrument as a thoroughly efficient one at a moderate 
price, for an outfit suitable for bacteriological work 
with rack-and-pinion focusing sub-stage with Abbe 
condenser, 2 eyepieces, and § in., ^ in., and ^ in. oil 
immersion (N.A. 1.3), objectives and triple nose-piece, 
costs only £31 10a. Stands of varying elaboration 
and price are listed. 

The * Fine Structure 1 Constant.—The issue of Die 
Naturwiasenschaften for June 28 contains an artiole 
by Prof. A. Sommerfeld, in which he discusses inci- 
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dentally the question of the numerical value of the 
atomic constant a (2ire*/hc), Prof. Sommerfeld at¬ 
taches importance to the neat and satisfactory type 
of argument by means of which Prof, Eddington has 
indicated that 1 /a should have a value of 136, and 
points out in this connexion that it has been demon¬ 
strated repeatedly in the last twenty years that the 
most complete solution of a problom mathematically 
is often the one found in practice. Apart from this, 
however, he mentions that some recent American and 
Swedish measurements of X-ray wave-lengths with 
artificial gratings seem to show that Avogadro’s num¬ 
ber N should be changed to*5-985 x 10 aa , and bonce, 
by combination of N with the electrochemical equiva¬ 
lent, the electronic charge e should bo raised from 
4*77 x 10~ 10 e.s.u., Millikan’s value, to 4-835 x J 0~ 10 
e.s.u. 1/a then becomes 135-9, which is almost iden¬ 
tical with Eddington’s number. It has to bo remem¬ 
bered, nevertheless, that Prof. Millikan’s value for e 
is based upon experiments the precision of which lias 
never been seriously challenged, and that there is as 
yet no obvious internal evidence why it should be 
in error to the extent of more than one per cent. A 
very recent discussion of the X-ray data by J. A. 
Bearden in the June number of the Proceedings of the 
National Academy of Sciences ( TJ.S.A.) shows that 
the value of 1/a is more probably 136 - 6 . 

Synthesis of Cane Sugar.—Some doubt having been 
thrown on the synthesis of cane sugar recently effected 
by Pictet and Vogel, these authors have given in the 
Juno issue of the Berichte of the German Chemical 
Society very detailed experimental directions for the 
synthesis. It is clear that extraordinary precautions 
have to be taken to obtain successful results, and the 
failure of other experimenters, in the absence of these 
details, could readily be expected. It is necessary to 
follow precisely «C definite method in each of the stages 
of the synthesis, involving the preparation of the 7 - 
tetra-acetyl fructose, the condensation of the tetra¬ 
acetate of glucose and of the 7 -fructose, the isolation 
of the octoacetate of cane sugar, and the saponification 
of the latter. The publication of theso details, which 
were withheld in the first publication, will enable 
other chemists to repeat the work with more hope of 
success, and the reality of this important synthesis will 
no doubt bo confirmed. 

Action of Ammonia on Phosphorus Pentoxide. In 
1894, Baker found that dry ammonia was not ab¬ 
sorbed by phosphorus pentoxide, and other experi¬ 
menters have recently found that although a slight re¬ 
action occurs, otf first, there is no further decrease in 
volume of the gas after forty-eight hours. In the 
July number of the Journal of the American Chemical 
Society f Harris and Wooster cfescribe some careful ex¬ 
periments in which they show that there is really a 
very appreciable reaction between purified phosphorus 
pentoxide and ammonia gas prepared from the liquid 
dried over sodium and then fractionated. Although 
the reaction ceased before the pentoxide was saturated 
with ammonia, this was not due to cessation of the 
absorption on account of dryness of the gas, since 
absorption began again when a fresh surface of pent¬ 
oxide was exposed. Previous results which seemed to 
indicate that no reaction took place are explained by 
the formation of a protective film over the pentoxide, 
a possibility which does not seem to have been re- 
orted by previous workers, whose results may have 
eon influenced by it. 

Water-cooled Furnace Walls.—The reduction of 
the number of all the electric power stations in Great 
Britain and the consequent increase in their size, and 
also the urgent necessity of obtaining the highest 
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possible efficiency from the plant has led to soma 
notable changes in boiler plant design. Higher and 
higher furnace temperatures are called for and the use 
of pre-heated air has become standard practice. The 
high temperatures make furnace repairs frequently 
necessary, and consequently lead to frequent stoppage 
of the boiler plant. This leads to an increased main¬ 
tenance account and a direct loss of interest on capital. 
In a circular issued by Messrs. Babcock and Wilcox, 
Ltd., we learn that those troubles can be practically 
eliminated by using Bailey water-cooled furnace walls. 
These walls can be applied to all kinds of furnaces, 
whether used with stokers, pulverised coal firing, or 
oil firing. They issue two pamphlets, ” Walls for 
Boiler Furnaces " and “ Modem Boiler Plant Fur¬ 
naces ”, which describe the advantages of the new 
furnace walls. This method, w T hich cools all of the 
furnace walls to a moderate temperature, sounds 
better than having some part of the walls completely 
cooled by. bare tubes, while other parts are of the 
usual brick construction. 

Stiffness of Crankshafts.—A study of the rigidity 
of crankshafts is of importance to designers of marine 
engines, motor-car engines, anti of aeroplane engines, 
and various investigations have been made with the 
view of evolving methods for calculating the stiffness 
of such shafts. One such investigation is the subject 
of Report No. 1201, by the Aeronautical Research 
Committee of the Air Ministry, entitled u On the 
Stiffness of Crankshafts The author is Mr. H. 
Constant, anti the tests made were carried out at the 
University of Cambridge and at the Royal Aircraft 
Establishment. The torsional resonance speed of an 
engine depends on the magnitude and distribution of 
its rotating and reciprocating masses and upon the 
effective torsional stiffness of its shaft, but this report 
is concerned only with the questions of stiffness 
involved. A uumber of crankshafts were subjected 
to static tortional tests out of bearings, and also in 
their crank cases, and from these a ratio of stiffness 
under the two conditions obtained. The conditions 
affecting this stiffening ratio were then investigated 
and a formula in terms of crankshaft dimensions 
evolved. A consideration of these results led finally 
to the application of a stiffness formula to the estima¬ 
tion of resonance speeds. 

Fatigue Testing Machine.—A new high-speed 
fatigue testing machine is described by Mr. H. 8 . 
Rowell in Engineering for July 26. The primary 
object in designing the machine was the endurance 
testing of the plates of laminated springs such as are 
used in motor vehicles, while some of the considerations 
governing the design were : cheapness of construction, 
high speed of operation, ease of preparation of speci¬ 
mens, a considerable length of specimen to be under 
test, a wide range of stresses to be feasible. The 
ingenious way in which theso objects have been 
attained is clearly shown by the description. Two 
springs are tested at the same time, each spring being 
held at four points by buokles of simple design with 
set screws. The two inner buckles are fixed, but the 
two outer ones, at the extremities of the test piece, 
are vibrated up and down by links connected to a 
gudgeon rod driven from a crank shaft. The total throw 
of the gudgeon rod is about £ in. The stress range is 
governed solely by the position of the buckles on the 
test pieoe and the throw of the gudgeon bar. Con¬ 
structed of parts which are easily procurable, the 
machine is driven by an electric motor, while the 
balance is such that the need for foundations is 
eliminated. Three machines are at present in use 
having cranks of 0*25 in., 0*3125 in., and 0*375 in, 
radii respectively. 
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The Third British Empire 

r PHE third British Empire Forestry Conference was 
held in Australia and New Zealand last year, 
and the Summary Report, Resolutions, etc., of the 
Conference have now been published. 

The Conference assembled at Perth, West Australia, 
under the chairmanship of Lord Clinton, delegates 
from the Forest Services of the Empire and trade 
representatives being present. A procedure similar 
to that followed at the conferences of 1920 (Great 
Britain) and 1923 (Canada) was adopted. The 
itinerary included the six States of the Commonwealth 
and the North and South Islands of New Zealand. 
The Report gives evidence that a whole-hearted 
attempt was made to grapple with some of the great 
difficulties which face forestry in the British Empire, 
and indicates a fuller appreciation of those difficulties 
than was perhaps possible in 1920. This is exemplified 
by the address which opened the discussion on forest 
technique. 

This address commenced with the statement, which 
it is of the first importance that the Empire should 
t horoughly appreciate, that there is nothing mysterious 
in forest management, the principles of which differ 
in no radical way from those of a business or a farm. 
Commencing with a simple arrangement sufficient 
during the early stages of forest development, manage¬ 
ment became more elaborate with the increasing 
technique of operations and the increasing value of 
forest products, now becoming marketable. The 
preliminary work involved survoys and stock-taking, 
followed by a regulation of the yield to prevent the 
most common danger to existing forests, overcutting. 
The aeroplane was brought in to assist survey work, 
and its wider application was recommended under 
certain conditions. 

Special reference was made to the effect on the 
permanency of forest industries by the regulation of 
the yield. Sylviculture, which is the foundation of 
all true forest management, was then briefly dealt 
with, the various systems were discussed, and the 
modifications or adaptations which experience has 
shown to be necessary or advisable in certain types 
of tropical or temperate forests discussed. Natural 
regeneration, the conditions under which natural or 
artificial regeneration should be employed (Is it 
possible to lay down any hard-and-fast rule in this 
matter, apart from what the individual locality 
prescribes ¥), and the value of mixtures were con¬ 
sidered. In the case of afforestation in temperate 
climates, wide spacing was generally advocated in 
the case of fast-growing eucalypts and Douglas fir ; 
in South Africa, wide spacing (within limits) is said 
■to reduce the costs of planting and weeding. 

The total land area dealt with by the statements 
presented to the Conference is approximately 8,587,000 
square miles, the total forest area, 1,910,000 square 
miles (in practioally equal proportions of soft-woods 
and hard-woods), of which at present only 33 per cent 
is classed as merchantable. The area definitely 
dedicated to timber production is placed at about 
214,250 square miles. 

The progress made during the past five years is 
regarded as satisfactory and in some oases remarkable. 
It will be evident that in the parts of the Empire where 
forestry has been established on an organised basis for 
a considerable period, this progress will only be fully 
appreciable to the experienced professional forester; 
whilst where the introduction of organised manage- 

„ 1 "Third British Empire Forestry Conference, Australia and New 
Zealand, 1928”. (Government Printer, Canberra, Australia.) 
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Forestry Conference, 1928. 1 

ment is of more recent date, the advance made is far 
more striking from the public viewpoint. Thus, to 
quote the examples given, in Great Britain, South 
Africa, and New Zealand there has been a great 
increase in the rate of planting by government agency, 
the combined figures for the three countries being 
89,000 acres in 1928 against 23,000 acres in 1923. 
New forest services have been constituted in British 
Guiana and Nova Scotia, and it is satisfactory to 
learn that others are contemplated. The statement 
is made, however, that “it is feared that some parts 
of the Empire are still oblivious to their obligations 
It may be hoped that copies of this report will be 
submitted to the authorities concerned, for it should 
awaken them to a sense of their duty in forestry 
matters. 

The discussions of the Conference embraced amongst 
other topics forest policy, Australian forestry, New 
Zealand forestry, education, Empire forestry bureaux 
and forest products research, labour in relation to 
forestry, climate and erosion, research in sylviculture, 
forest pestH, fire protection, finance, utilisation, and 
experimental work with exotioB. A few of these will 
be glanced at here, others being loft for future con¬ 
sideration. 

On forest policy the Conference was in some respects 
very sound. Emphasis was laid on the need for 
considering forestry in its national and imperial 
aspects, rather than as a simple matter of provincial 
or local concern. The view was advanced that central 
governments should take the lead in matters of policy, 
except where they are constitutionally precluded from 
so doing (it may be hoped that such instances will be 
very exceptional), laying down policy and taking 
control 01 legislation, general management, the 
alienation of reserved forest, the recruitment and 
training of superior staff, and research. Legislation 
might provide for the protection of water sources, 
prevention of erosion and shifting cultivation ; and in 
certain cases Government might assume, on conditions, 
the management of private forests in the public 
interest. The importance of making provision for 
local supplies of timber and fuel by the reservation 
or afforestation of areas near centres of consumption, 
including agricultural districts, was emphasised. In 
this connexion the importance of providing this type 
of forest produce might justify the utilisation of land 
fit for agriculture. It was correctly considered that 
local or communal forests should be under the manage¬ 
ment of trained officers working under a forest depart¬ 
ment, whatever might be the destination of the profits 
of working. The education of the public on the 
subject of the aims and utility of forest preservation 
was also discussed. 

The lines upon which sylvicultural research Work 
is now undertaken are fairly well known, and the 
Conference merely emphasised them ; the procedure 
evolved in India being the one adopted, so far as the 
Empire is concerned. The discussion on climate and 
erosion provided nothing fresh, but it paved the way 
for a consideration of the catchment area of the 
Murray River and its importance with reference to 
the Hume Weir. 

Under finance, attention was directed to the fact 
that the indirect benefits from forests cannot be 
expressed in terms of money, though they are often 
greater and more vital than in other industries. 
7t Forestry is such a long-tenure-investment that, if 
compound interest is charged, there are no other 
comparable investments from which to determine the 
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rate.” Many indirect benefits of the forest are well 
known, but even amongst the experts there was some 
difference of opinion as to what extent the indirect 
benefit argument should be used when such benefits 
cannot be assessed in definite terms. Compound 
interest should not be neglected altogether, but the 
rate should be below the current rate of money. It 
was argued in support of this contention that the 
national wealth does not in fact increase over long 
periods of time at a compound interest rate approach¬ 
ing 6 per cent, that forests increase automatically at 
compound interest, that they are a form of compulsory 
saving, and that the products of forests are independent 
of variations in the value of money—arguments which 
deserve to be more widely known and appreciated. 

Finally, the Conference discussed the question of 
exotics. The need of careful experimental work 
before launching out on a large scale planting pro¬ 
gramme was emphasised. This warning is by no 
means a new one. In the past, however, a study of 
planting programmes furnishes evidence that each 
country has considered to a largo degree that the 
warning does not apply to its own individual 
areas and work, the reiteration of the well-known 
dangers only applying to other parts of the Empire. 
The introduction of exotics usually (though by no 
means invariably) takes place when indigenous forests 
are lacking, when the indigenous species are of slow 
growth, or do not provide certain classes of timber 
essential to the country. 44 While suitable species 
should first be looked for in countries with similar 
climates, cases have occurred in which a species had 
been successfully introduced under climatic conditions 
quite different from those of its habitat.” Therefore 
it was not possible to be dogmatic in this matter. 


International Fisheries Investigations. 

\ T OL. 49 of the Rapports et Proems-Verbaux des 
' Reunions, Proofs-Verbaux (.Tuin 1928), Conseil 
Permanent pour TExploration de la Mer (Copen- 
hague : Andr. Fred. Host et fils), shows abundant 
activity on the part of the various countries (now 
amounting to fifteen) involved in international 
fisheries work. The twenty-first re-union of the 
Council took place in Copenhagen in June 1928 
under the presidency of Mr. H. G. Maurice. The 
reports and programmes of the area committees 
are mainly concerned with fishes, chiefly herring, 
plaice, cod, and haddock, expecially in the north¬ 
eastern and north-western areas, with sardine, hake, 
and tunny from the Atlantic Slope, salmon and sea- 
trout from the Baltic area, whilst special attention 
is given by the Hydrography Committee to salinities. 
An important memorandum is included with regard 
to plankton research. The old method of study by 
means of long tables with the comparative quantities 
of species present roughly noted is now almost uni¬ 
versally abandoned, and exact quantitative methods 
substituted; the plankton is studied together with 
hydrographical data in connexion with the distribu¬ 
tion ot fish eggs and larva), and the results published 
in a special section of the Bulletin Hyd^ographigue. 

The report from the North-Eastern Area shows that 
more investigation has been done than ever before, 
Norway contributing oceanographical and plankton 
work, biological statistics of cod, sprat, and herring, 
and marking of cod, including a series of researches 
on the coast of More in close connexion with the whale 
fishery from the Whaling Station at Aukra, in which 
water and phytoplankton samples were taken besides 
zooplankton hauls, the laboratory at Aukra being busy 
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the whole season in collecting observations on whales 
and the euphausiids which form their food. In the 
Lofoten ana Finmark waters the plankton was in most 
places extremely meagre during the spring, the reason 
being (at any rate with regard to the phytoplankton) 
the scarcity of the nitrates and phosphates, which were 
almost totally absent from the upper water layers 
down to a depth of 50-100 metres, that is, throughout 
the whole thickness of the photozone, while very rich 
supplies were found in the deeper water. Stress is 
laid on the extreme importance to fishery research of 
the simplifications of method in investigating the 
fertilising substances, u^hioh were introduced by 
Atkins and Harvey of the Plymouth Marine Biological 
Laboratory. 

The Consultative Committee welcomed the com¬ 
munications of the Danish Foreign Office on the 
intended agreement between Denmark and Germany 
relating to the regulating of fishing in the Western 
Baltic, and with regard to whaling an important point 
was the action of the Norwegian Government in com¬ 
municating a draft bill for the extension of regulations 
now in force in the Falkland Islands and their depen¬ 
dencies to the pelagic whales which, up to this time, 
have been free from restrictions. 

The arrangement of scientific meetings ftt these 
reunions is an innovation, the subjects of the first 
series being the estimation of nitrogen and phosphates 
in sea-water and racial investigations on food fishes 
(see Natukk, May 4, p. 607). It was recommended 
that the discussions for next year's general meeting 
should be on current measurements, direct and in¬ 
direct, and fluctuations in the abundance in the stocks 
of food fishes. 


University and Educational Intelligence. 

The American National Research Council's In¬ 
formation Service has recently issued two pamphlets 
—one on doctorates conferred in the sciences by 
American universities, and the other on funds avail¬ 
able for the support and encouragement of research 
in science and technology. The former, an annual 
ublication, gives the titles of all the 833 science 
octorates conferred in 1927-28 classified under nine¬ 
teen subject headings ; ohemistrv, 269 ; zoology, 89 ; 
physics, 78 ; psychology, 66 ; botany, 61 ; mathe¬ 
matics, 44; geology, 36; agriculture, 31 ; patho¬ 
logy, 31 ; bacteriology, 29 ; engineering, 28 ; physio¬ 
logy, 28; seven other subjects, 44. The funds for 
research enumerated in the other pamphlet do not 
include those available for graduate scholarships and 
fellowships, particulars of whioh have been given in 
another publication (Bulletin, No. 38, 1923), but only 
those available for the encouragement and support 
of research in the form of medals, prizes, grants, or 
institutional funds. Of the 200 medals and prizes, 
34 are for engineering subjects. Geography comes 
next with 6, and then astronomy and medicine, each 
with 7. Among organisations contributing to the 
advancement of science, Science Service (B and 21st 
Streets, Washington, D.C.) is noteworthy for its 
success in combining researoh and news activity, 
especially in its earthquake reporting service. In 
the fields of anthropology and archaeology competent 
investigators are sent to alleged archaeological finds, 
and reports made to Science Service for news pur¬ 
poses. 

Educational broadcasting has been steadily 
developed by the British Broadcasting Corporation 
and now constitutes a very important part of its 
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service. Recent developments in this field were the 
theme of a paper read by Mr. H. Lynton Fletcher, of 
the B.B.C., at a meeting of the Royal Society of Arts 
on April 24 (Jour, Roy. Soc. Arte, July 19). In October 
1926 a joint committee of the British Institute of 
Adult Education and the B.B.C. was set up under the 
chairmanship of Sir Henry Hadow. The report of 
this committee, signed on Mar. 16, 1928, and published 
under the title of “New Ventures in Broadcasting”, 
suggested the establishment not only of a national 
central counoil for broadcast adult education, but also 
one to take charge of broadcasting to schools. The 
two councils thus suggested have been established 
with wide powers of direction and control. Mean¬ 
while, for the purpose of dealing with technical 
problems, the B.B.C. has maintained since 1926 a 
staff of 4 education engineers \ now numbering four¬ 
teen, who advise on the improvement or construction 
of receiving sets, answer teachers* inquiries about the 
claims of educational broadcasting, and collect and 
pass on to the sections of the B.B.C.’s education 
department concerned information regarding school 
conditions and teachers* suggestions, criticisms, and 
difficulties. The number of schools visited by request 
in 1928 was 2276. Specifications for one, two, three, 
and four-valve sets suitable for use in schools and 
by adult education organisations have been drawn 
up and are available free of charge to all who are 
concerned with the work. Mr. Fletcher’s survey 
includes a lucid exposition of principles, and con¬ 
stitutes, with the record of the discussion which 
followed the reading of his paper, a valuable con¬ 
tribution to the literature of educational broad¬ 
casting. 

In 44 Major Trends of Education in other Countries ” 
(Washington, D.C.: Government Printing Office, pp, 
48, prioe 10 cents), the specialist in foreign education 
of the United States Bureau of Education presents a 
digest of recent educational statistics and reviews the 
activities of educational institutions in all other parts 
of the world. For higher education there were 
established between 1920 and 1926 more than 150 
new bodies: of the usual university type, 16 ; distinctly 
scientific in purpose, 66 ; concerned with sociology 
26, pedagogy 24, health 20, agriculture 9, commerce 7. 
Summaries are given of some recent developments in 
university education in France, Germany, Greece, 
Italy, Palestine, Russia, China, and India. Secondary 
education has, says the review, exhibited five general 
tendencies since the War: to become more easily 
accessible to capable children of poor parents, to 
postpone determination of later careers, to facilitate 
transition between parallel courses, to incorporate the 
technical and vocational schools more olosely into 
the general school system, and to prolong compulsory 
sohool attendance; recent developments in Austria, 
Prussia, France, and England are summarised. In 
the section relating to elementary education, attention 
is directed to the very general prevalence in Europe 
of a sentiment in favour of the practical and concrete 
as opposed to mere verbal knowledge, and a belief in 
the theory that the sohool should provide scope for 
the spontaneous activity of the child, the teacher 
being an adviser rather than a disciplinarian. The 
application of these ideas is carried to extreme lengths 
in the work sohools now common in Russia, where 
most of the activities are controlled by the pupil, no 
scale of grading is used, and the school certificate 
states that the pupil has “studied and learnt to 
apply “the subjects mentioned in it: their influence 
is traced in recent changes in Austria, France, Italy, 
Poland, England, and New Zealand. 
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Calendar of Patent Records. 

August 25 , x8io.—The modem food-preserving in¬ 
dustry is based on the process of sterilisation by means 
of heat in hermetically sealed containers invented by 
Nicholas Appert, for which an English patent was 
granted in the name of Peter Durand on Aug. 2&* 1810. 
No French patent was issued for the invention, but as 
in the case of Daguerre, the value of Appert’s process 
was recognised by the French government, and he 
received a grant of 12,000 francs in lieu of a patent. 
Appert published a description of the process in his 
book “ Le livre de tous les manages ” in 1810, which 
ran into several editions and was translated into 
English in 1811. 

August 26 , 1825 .—On Aug. 26, 1826, was enrolled 
the specification of the patent granted to Cornelius 
Whitehouse for the manufacture of iron tubes for 
gas and other purposes, which laid the foundation of 
the welded iron-tube industry. The process revolu¬ 
tionised the trade, the tubing being much stronger 
and more uniform, and the cost of production being 
reduced to about one-half. The patent, which was 
assigned to James Russ all, Whitehouse’s employer, 
was assailed in the .courts, but on every occasion was 
upheld, and was finally extended for six years, one of 
the conditions of the extension being that Whitehouse 
was to receive an annuity of £600. 

August 26 , 1856 .—Mauve, the first of the aniline 
dyes to be discovered, was patented by Sir William 
Henry Perkin on Aug. 26, 1866, and the commercial 
production of the new dyestuff was started the follow¬ 
ing year in a factory at Greenford Green, near Sud¬ 
bury. The discovery gave a great stimulus to the 
study of organic chemistry, and the factory at Green - 
ford and other establishments started in England con¬ 
tinued to flourish with the ever-increasing production 
of new colours. When Perkin retired in 1874 to 
devote himself to research, the industry was well able 
to hold its own, but the position was not maintained 
for long in the face of foreign competition. 

August 27 , 1841 .—The patent granted to H. W. Jen¬ 
kins, manufacturer of Worcestershire, on Aug. 27,1841, 
describes a machine for inserting pins into the crinkled 
paper holders in which they are sold. The pins drop 
from a hopper on to a grooved plate, so that a pin is 
deposited in each groove. The paper is hung over a 
ribbed bar in front of the plate and grooved trans¬ 
versely to correspond, and is crinkled by means of a 
second bar pressed down on to it. Whilst the paper 
is so held, the pins in the grooves are pushed through 
the folds of the paper, and the operation is repeated 
in another part of the sheet. 

August 29 , 1799 .—The D-shaped slide-valve which 
is the most common form of valve employed for steam- 
engine cylinders, was patented by William Murdoch 
on Aug. 29, 1799. 

Aug. 30 , 1881 .—A forerunner of the wireless broad¬ 
casting of to-day was the electrophone, in which music 
and dramatic performances were regularly transmitted 
over the ordinary telephone wires from selected 
theatres and concert-halls to special subscribers. The 
most generally used transmitter for this service was 
that invented by Clement Ader of Paris and patented 
by him in Germany on Aug. 30, 1881. French and 
English patents were issued the same year. 

August 31 , 1830 .—One of the earliest successful 
patents for a railway-carriage wheel was that granted 
to William Losh on Aug. 31, 1830. Wrought-iron 
spokes, which were cast into the cast-iron nave, had 
elbow bends and curved prolongations which were joined 
oae to another to form the circular rim of the wheel, 
on to which the wrought-iron tire was directly shrunk. 
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Societies and Academies. 

Paris. 

Academy of Sciences, July 17.—S. Drzewiecki: 
The determination of the velocity of sound, based 
on the kinetic theory of gases.— Marcel Picard : A 
method for the determination of the ohm in absolute 
units.— Jean Becqerel : Introduction to a theory of 
the magnetic phenomena in crystals.— Edgar Auber 
de la Rue : The geological constitution of Heard 
Island.— B. N. Zolotarevski : The behaviour of 
Locuata migratoria , subsp. migratorioidea .— L. Lutz : 
The soluble ferments secreted by the Hymenomyoetes. 
Comparison of the anti-oxygen power of tannin and the 
phenolic constituents of the essential oils. 

Leningrad. 

Academy of Sciences (Comptcs rendua f No. 8).— 
V. Mitkevic : Anomalous magnetic flux of a toroidal 
coil. (!) The case of a closed iron screen. Continua¬ 
tion of the investigations reported upon in previous 
papers by the author. The phenomena observed are 
easily oxplained on the basis of Faraday’s views con¬ 
cerning the magnetic field.- G. V. Pfeiffer : Theorems 
elucidating a series of questions in the problem of the 
permutation of solutions of a linear equation with 
partial derivatives of the first order.—A. Tolmaftev : 
The expedition of the Academy of Sciences to the 
Taymyr peninsula. The expedition lasted about a 
year and resulted in the discovei*y of several previously 
unknown mountain ridges, numerous other correc¬ 
tions in the map of the peninsula and in collections 
of its flora and fauna. —A. N. Ivanov and A. Tsvetkov : 
Spontaneous movements of daphnias. Spontaneous 
movements of daphnias were studied by the authors 
in comparison with the Brownian movements of par¬ 
ticles and a vory close correlation has been found. 
— P. Schmidt : The occurrence of the eel, Uroconger 
Upturn* Riohardtion, in Japan. The species is widely 
spread in the Indian Ocean, being recorded from 
India, Sumatra, Java, Celebes, and the China Sea. 
Blooker recorded it from Nagasaki, and the author 
found it in Kagoshima, Southern Japan is probably 
the northernmost limit of its distribution. A re¬ 
description of the species, with illustrations, is given. 
—P. Schmidt : Hoploaeboatea armatua , a new genus 
and new species of the family Scorpronidro from 
Japan. The genus is related to Neoaebaatea Guich., 
but differs in the absence of teeth on the palatines 
and in the strongly armed head ; it is described from 
a single specimen taken at Nagasaki.— A. Mordvilko : 
Anolocyclid elm aphids Kriosomea and the distribu¬ 
tion of elms during the tertiary and glacial periods. 
Species of the four genera belonging to the group 
Eriosomea live on Ulmva app. and migrate to other 
plants. The migrants of some species are found in 
the areas where there are no elms at present, for 
example, in Africa, suggesting that these trees existed 
there at some former geological period. 

Sydney. 

Linnean Society of New South Wales, April 24.— 
G. H. Hardy : On the type locality of certain flies 
described by Maoquart in 44 Diptdres Exotiques, 
Supplement 4 About 140 speoies of flies are de¬ 
scribed by Macquart as from Tasmania in this work. 
It has long been known that the locality is erroneous 
in several cases ; close study has indicated that many 
other species may also be wrongly localised, and it is 
a question whether all or praotically all may not have 
come from Sydney and not from Tasmania. By 
making this change in location, the identity of many 
outstanding species may be ascertained.—G. H. 

No. 3121, You 124] 


Hardy : Notes on the identity of described Australian 
flies of the genus Cerdiatua (Asilids). The descrip¬ 
tions of some of these flies, described by Maoquart 
as from Tasmania, agree with speoies from the main¬ 
land, and not with those that occur in that island. 
This amendment in location has enabled the adjust¬ 
ment of synonymy hitherto unsuspected. — J. R. 
Malloch : Notes on Australian Diptera (19). Pre¬ 
sents notes on some of the Tachinidee describing as 
new four species of Hyalomyia and one speoies of 
Actia. —H. J. Carter : Australian Coleoptera. Notes 
and new species ( 6 ). Describes as new one species 
of Luoanidse, four of Buprestidaa, one of Dascil- 
lidae, six of Tenebrionidas, two of Cistelidae, and two 
of Cerambyeidse. Notes are given on synonymy of 
a number of species of Stigmodera and a revised key is 
presented for the species of Hybrenia. —G. P. Whitley : 
Fishes from Ongtong Java, Melanesia. A list is given 
of species of fish recently collected at Ongtong Java. 
Macleay’s species, Pseudupeneus filamentus , is re¬ 
described and referred to a new subgenus.—W. L. 
Waterhouse : A preliminary account of the origin of 
two new Australian physiologic forms of Puccinia 
graminia tritici . Several definite physiological forms 
of wheat stem rust have been determined from 
Australian uredospore material during the past eight 
years. In the spring of 1928, inoculation of barberries 
with teleutospores of ( 1 ) Puccinia graminia tritici 34 
and (2) a mixture of P. graminia tritici 34 and 43 gave 
rise to the spermagonial and secidial stages in ( 1 ), and 
to the spermagonial stage in (2). Following upon 
spormatial intermixing of ( 1 ) and ( 2 ), from ( 1 ) were 
derived cultures of Forms 11 and 34, and from (2) a 
new form otherwise unrecorded. Form 11 and this 
new form have not been found on any other occasion 
during the investigation. 


Official Publications Received. 

British. 

Indian Central Cotton Committee: Technological Laboratory. Bulletin 
No. 18, Technological Series No. IS: Ginning Percentage and Lint Index 
of Cotton in relation to the Number of Cotton Fibres per Seed ; the Effect 
of Environment on Ginning Percentage and the Determination of Unit 
Fibre*Weight. By A. James Turner. Pp. il + 41. (Bombay.) 1 rupee. 

Journal of the Royal Statistical Society. New Series, Vol, 92, Part 8. 
Pp. vlil +321-483. (London.) 7a rtd. 

Proceedings of the Geologist*’ Association. Edited by A. K. Wells. 
Vol. 40, Part 2 , 19th July. Pp, 108-190 + plates 6-14. (London: Edward 
Stanford, Ltd.) 6 *. 

The Journal of the Royal Anthropological Institute of Great Britain 
and Ireland. Vol. 69, January to June 1929. Pp. 272+28 plates. 
(London.) 16s. net. 

The Chadwiok Trust: a Bhort Account of Its Founder, Its Otyeots and 
Its Work, Second revision. Pp. 28. (London.) 

Fobeiok. 

Meddelanden frln Statens Meteorologlsk • Hydrografleka Anstalt. 
Band 4, No. 8: De svensks vattendragens arralfbrhAllanden. 7: LJJungan 
och Lijusman m.vl. (Flodomrtdena n: ris 42-48.) Av Gustaf wers6n. 
Pp. 16. 1.60 kr. Band 4, No. 6; Kartor Over vattenmttngden och 

aJoproeeuten 1 sverlge. Av Gustaf Slettenmark. Pp. 7 + 4 kartor. 1.30 
kr. (Stockholm.) 

Ablsko Naturvotenskapliga Station. Observations miWorologiques 3 
Abtako «n 1928. Redlgtes par Bruno Wolf. Pp. lv + 06. (Stockholm,) 
Statens Meteorologisk-Hydrograflska Anstalt. Arabok, 8, 1920. Iv; 
Meteorologfaka lakttagelser 1 sverlge, Band 86. Pp. x+177. (Stock¬ 
holm.) 7.00 kr. 


Diary of Societies. 

CONOIM. 

August 81 to Ssptikbbr 6. 

Natioyal Veterikart Medical ASSOCIATION (at Ayr).—The papers to be 
read include the following:—Footmnd-month Disease, J. O. Powley; 
Lameness, Prof. J* J. O’Connor; The Mineral Requirements of Farm 
Animals, Dr. J. B. Orr; Johne’s Disease, Major G. W. Dunk In; The 
Oltnioal and Epidemiological Aspect of the so-oalled Hysteria of the 
Dog, Prof. F, T, G. Hobday. 

On Sept. 8 at 1.45 a Popular Public Lecture on Tuberculin Testing, 
by Prof. J. B. Buxton. 





325 


NATURE 



SATURDAY, AUGUST 31 , 1929 . 


CONTENTS. 


A State Scientific Service.325 

Economic Entomology. By Dr. L. Eastham .327 

Modern Sea-Urchins and their Origin. By Dr. F. A. 

Bather, F.R.S. 329 

Mechanics and Acoustics.330 

Theoretical Mechanics. By Prof. L. M. Milne- 

Thomson , ".331 

Our Bookshelf.331 

Letters to the Editor : 

A High-Temperature Modification of Manganese. 

—Elis Persson and Einar tihman 333 

Wild Birds and Butterflies.—Dr. Walter E. 

Collinge.334 

Meteorology in India.—Dr. C. W. B. Normand ; 

The Writer of the Article .... 335 

Quantum Theory and Special Relativity.—Dr. 

M. S. Vallarta.336 

Aquaria for Rearing Minute Organisms Requir¬ 
ing Running Water.—Cedric Dover . . 336 

Feeding Habits of the Angler-fish, Lophius 
piscatorius. —H. C. Chadwick .... 337 

Crystal Structure of Solid Nitrogen.—Prof. L. 

Vegard.337 

Optical Excitation of Phosphorous Vapour.— 

Miss A. Jakovlev and A, Terenin 337 

Iceberg Detection.- Prof. Howard T. Barnes, 

F.R.S.337 

Methods of Timing High-Speed Races. By Cecil C. 

Mason.338 

Experimental Method in Psychology. By F. C. 

Bartlett.341 

Obituary: 

Sir E. Ray Lankester, K.C.B., F.R.S. By Prof. 

Henry Fairfield Osborn, For. Mem, R.S. ; Dr. 

Geo. P. Bidder ; Prof. W. C. MUntosh, F.R.S. . 345 

Sir W. Baldwin Spencer, K.C.M.G., F.R.S. By 
Dr. R. R. Marett . , , 347 

News and Views.348 

Our Astronomical Column.351 

Research Items.352 

The British and French Associations at Havre , 355 

Welsh Bygones.356 

University and Educational Intelligence . . 350 

- Calendar of Patent Records.357 

Societies and Academies.358 

Official Publications Received.360 

Diary of Societies.360 


Recent Scientific and Technical Books Supp. v 

Editorial and fatbits king Offices .* 

MACMILLAN CO.. LTD.. 

ST. MARTIN'S STREET. LONDON. W.C.2. 


Editorial communications should be addressed to the Editor. 
Advertisements and business letters to the Publishers. 

Telephone Number: GERRARD 8850. 
Telegraphic Address: PHUSIS, WESTRAND. LONDON. 

aozm 9 voum] 


A State Scientific Service. 

E are justly proud in Great Britain of the 
esteem in which our Civil Service is held 
throughout the world; and although opinion may 
differ on the sagacity of the various political chiefs 
who temporarily influence it or are influenced by it, 
the reputation of its permanent chiefs is unques¬ 
tioned. To them are attributed sagacity, foresight, 
breadth of outlook, incorruptibility, and those 
other qualities associated with high intellectual 
ability and respect for the Civil Service ideals and 
traditions. Their responsibility is enormous. The 
machine of government which they control is almost 
bewilderingly complex. Upon their knowledge of 
its parts and appreciation of its respective functions, 
their receptivity of new ideas, their capacity to 
develop the machine to cope with its ever-increasing 
tasks, upon their judgment of its personnel, the 
smooth working of the Service depends. 

Probably no civil servants are more appreciative 
of the nature of the responsibilities of the perma¬ 
nent administrative heads of the Civil Service than 
scientific workers. They realise that they them¬ 
selves comprise a comparatively new element in the 
government machine, that the machine as originally 
designed and constructed took little account of their 
introduction as an integral working part. They 
realise that in many cases their introduction has 
been in the nature of an experiment in State-craft. 
Their immediate preoccupation has been to justify 
the experiment. Those creative energies identified 
with scientific training and outlook have found new 
scope in the service of the State, and have given 
the State more intimate contact with the activities 
of the peoples whose destiny it controls. Until 
comparatively recent years, moreover, State scien¬ 
tific workers were left comparatively free from what 
may be called 4 lay * administrative interference. 
Consequently, as a class, they exhibited little of 
that impatience with their material and other 
conditions of service which is usually associated 
with State servants. Unfortunately, the heads 
of the Treasury appear to have interpreted their 
patience as a proof of their contentment with their 
position in the service. 

When the Civil Service National Whitley Council 
was constituted its first task was to consider the 
reorganisation of the Civil Service and the adjust¬ 
ment of pay and other conditions of service of 
civil servants to standards approximating to those 
of persons with equivalent qualifications and re¬ 
sponsibilities outside. The position of the clerical 
and executive officers of the service was greatly 










326 


NATURE 


tA ugust 31,1929 


improved as the result of the recommendations con¬ 
tained in the report of the Whitley Council, and that 
of administrative officers, although not specifically 
dealt with in the report, was improved also. But 
for some reason the Council did not consider at the 
same time the claims of scientific and technical 
grades for improved conditions. 

It was some time before the representatives of 
the Institution of Professional Civil Servants on 
the National Whitley Council managed to obtain 
any consideration for these grades. It was urged 
by the Official Side that the Heath Committee had 
really done all that was necessary to adjust the 
emoluments and status of the scientific grades to 
those of others. Eventually, in 1922, a sub¬ 
committee of the National Whitley Council was set 
up to deal with certain groups of scientific officers. 
But scientific workers in what was regarded as 
* research 9 establishments, according to the terms 
of reference, were not included in the inquiry. This 
was unfortunate, as it prevented scientific workers 
in the Civil Service being considered as a unit. It 
created the impression that an attempt was being 
made to differentiate arbitrarily between the scien¬ 
tific officers in different departments, to define 
arbitrarily the functions of the personnel. This 
impression was re-inforeed by the findings of the 
sub-committee and the scales of salary it recom¬ 
mended. What was even worse, the official 
members of this sub-committee refused to regard 
the duties of the scientific groups which they had 
under consideration as comparable in any way with 
the administrative group in the Civil Service. 

In the year 1923, in response to a clamour in 
the Press, another committee was set up to report 
on the pay of State servants. This committee, 
which was presided over by Sir Alan Anderson, 
found abundant reasons in every case for leaving 
things alone. It did not consider the pay of 
administrative officers excessive. On the other 
hand, it saw no reason why it should be equated 
to that of men holding high administrative posts 
outside the Service. It saw no reason why the 
salaries of th© scientific personnel should be in¬ 
creased, because the scales of pay attracted candi¬ 
dates of sufficient quality. But what offended 
scientific officers more than anything else was its 
reply to the suggestion “ that the efficiency of 
those departments which control a large number 
of teohnioal officers is lowered and prospects of 
promotion impaired by the praotice of appointing 
a non-professional head On this the Anderson 
Committee expressed the opinion that “ the head 
of a department should be so detached from teoh- 
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nical bias that he can weigh the advice of his 
various officers and judge correctly between com¬ 
peting claims, each of which may, to its technical 
advocate, seem to be paramount *\ It went further 
and said: ‘ 1 There is a danger that if'a man is 
appointed head of a Department because of his 
technical qualifications, he may not be able to free 
himself from his technical outlook and that the 
Service may not gain, but suffer, by his special 
knowledge in one direction 

This pronouncement was regarded, rightly or 
wrongly, as an expression of the opinion of the 
administrative heads of the Civil Service. It gave 
offence because it apparently assumed that scientific 
officers as a class, by reason of their training, special 
knowledge and experience, were less likely to pro¬ 
duce men not only capable of assuming administra¬ 
tive control over Departments with the work of 
which they were thoroughly familiar, but also able 
to relate the activities of such a Department with 
those of other Departments of State—in other 
words, scientific officers as a class were men whose 
judgment was warped by their special knowledge. 
The hope then, which had been cherished by a 
large number of scientific officers, that the day was 
approaching when the administrative heads of the 
State machine would realise the need for the 
creation of a Ministry of Science, the administration 
of which would be entrusted to fully qualified 
scientific workers, the director of which would have 
immediate access to the political head of the 
Department, appeared to be frustrated. 

Since the publication of the Anderson Committee 
Report in 1923, the two bodies which can be said 
to be almost fully representative of the scientific 
personnel in the Civil Service, namely, the Institu¬ 
tion of Professional Civil Servants and the Associa¬ 
tion of Scientific Workers, have given further con¬ 
sideration in concert to this far-reaching question 
of the relationship of the scientific worker to the 
State machine. After deliberation they decided to 
press again the Civil Service National Whitley 
Counoil to set up a oommittee of inquiry to embrace 
the whole of the scientific personnel of the State. 
The Official Side of the National Council yielded 
sufficiently to their pressure to agree to the appoint¬ 
ment of a Treasury Committee of Inquiry into the 
organisation and staffing of research and experi¬ 
mental establishments under the chairmanship of 
Sir Harold Carpenter. As announced in Nature 
of Aug, 3, the Institution of Professional Civil 
Servants gave evidence before this Committee. 

The preliminary statement of evidence submitted 
to the Committee of Inquiry by the Institution is 
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worthy of careful study by all classes of scientific 
workers whether in State or other employ. Its 
representatives state : 

“ There is a considerable body of scientific 
opinion within the Institution which considers that 
the only finally satisfactory resolution of the defects 
arising from the sporadic growth of the State 
scientific services must be attained by the co¬ 
ordination of all branches of scientific research and 
experiment into a unified State Scientific Service. 
The conception of a Ministry of Science is a very 
old one, suspect through the excesses of romancers, 
and inviting the facile labels ‘ visionary' and 
‘ utopian * ! While the details of the scheme aro 
still under discussion, the outline is sufficiently 
definite for it to be urged that the proposal, 
visionary or not, is immediately 1 practical politics \ 
That there are difficulties of definition, delimita¬ 
tion, organisation, and liaison to be faced is fully 
recognised, but the gains in effective and economical 
working which would result are such as to justify 
the most drastic reorganisation/* 

The deputation further asked that recruitment 
of the scientific personnel for the Civil Service 
should be placed on a more systematic and satis¬ 
factory basis. The system under which candidates 
for the diplomatic service are chosen is one which 
in broad outline commends itself apparently to the 
Institution. Certain modifications in the system 
will obviously suggest themselves. It would be 
unnecessary, for example, to submit men who have 
already taken a good honours degree at one of the 
recognised universities to a further examination. 
They could bo selected as probationers for the 
Service on the results of their degree examination 
and their general record. Once they were appointed 
as probationers, they could be given a further study 
period to prove their capacity for research or 
technical development, and afterwards drafted to 
scientific departments, the requirements of which 
presumably could be made known well in advance. 
The oreation of a corps d'ilite for science would 
be the natural corollary. 

There is much else that is interesting in the state¬ 
ment submitted by the Institution, but these are 
its revolutionary proposals. It can be said that 
they are such as to merit the closest attention of the 
scientific world. If adopted by the State, they 
would probably go far to remove the growing 
antagonism between the majority of State scientific 
workers and the administration. If a Ministry of 
Science were created the State would be enabled 
to offer an honourable career to men trained in 
soienoe and attract the very best brains to its 
service. The findings of the Carpenter Committee 
will be awaited with the greatest interest. 
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Economic Entomology. 

(1) The Problems of Applied Entomology . By Prof. 
Robert A. Wardle. Pp. xii+587+4 plates. 
(Publications of the University of Manchester, 
No. 191 : Biological Series No. 5.) (Manchester : 
Manchester University Press ; London : Long¬ 
mans, Green and Co,, Ltd,, 1929.) 30*. net, 

(2) The Principles of Applied Zoology . By Prof. 
Robert A. Wardle. Pp. xii+427. (London, 
New York and Toronto : Longmans, Green and 
Co., Ltd., 1929.) 21*. net. 

(3) Destructive and Useful Insects : their Habits and 
Control, By Prof. C. L. Metcalf and W. P. Flint. 
(McGraw-Hill Publications in the Zodlogical 
Sciences.) Pp. xii +918. (New York : McGraw- 
Hill Book Co., Inc. ; London: McGraw-Hill 
Publishing Co., Ltd., 1928.) 37*. fid. net. 

T 3 LRHAPS in no branch of science have greater 
J- developments occurred in the last half-cen¬ 
tury than in the realm of economic entomology. 
Since the pioneer days of Miss E, Ormerod and her 
co-workers, there has been a prominent change of 
attitude towards the subject on the part of econ¬ 
omic entomologists, which has resulted in a corre¬ 
sponding change of attitude of academic ento¬ 
mologists towards workers in the applied field. 
Though the w ork of the entomologist will alw'ays 
be primarily that of observing the living animal in 
all its activities, more and more is he finding it 
necessary to attack liis problems by the use of 
methods employed by liis colleagues of cognate 
sciences. The greatest qualitative development of 
the subject has resulted from this invasion of 
chemistry, physics, and botany. Thus the chemist 
and physicist investigate in detail the effect of 
insecticide on plant and animal, and the botanical 
aspect is expressed in a determination of the effect 
of the insect on plant physiology. The most recent 
development lies in the hands of the mathematician, 
embodying for the most part attempts to measure 
the intensity of insect infection before and after 
treatment. It is because of this active co-operation 
that the economic entomologist is no longer regarded 
as a dabbler in science, but one who awaits and wel¬ 
comes active collaboration with chemists, physi¬ 
cists, and botanists. Such collaboration does exist, 
and is resulting in the establishment of a sound 
scientific foundation. 

Treatises on economic entomology are written 
with different ends in view—to serve the student, 
leoturer, adviser, or agriculturist. In the books 
.under review we have happily Wo widely different 
presentations, Prof. Wardle in general deals with 


328 

principles, and therefore caters for the academically 
minded. Messrs. Metcalf and Flint are here to 
help the man in the field, whether he be fanner 
or entomologist; giving at the same time assist¬ 
ance to the student during his course of instruction. 

(1) Prof. Wardle is well known as the senior 
author of that excellent book, “ The Principles of 
Insect Control ”, by Wardle and Buckle (1923). 
One outstanding fact emerges from reading his new 
book, namely, that empiricism, almost inseparably 
bound to all applied branches of science, is quickly 
being replaced by science in the proper sense of the 
word. That entomologists are alive to the need 
for co-operation with chemists, physicists, and 
botanists is shown by the first chapters in the book, 
dealing with such problems as host and climatic 
resistance, tropic behaviour, and insecticides. 
Instead of merely accumulating facts on what 
insects do, more and more is the war being carried 
into the enemies’ camp by finding the reason for 
their actions. 

The influences of climate on distribution in 
space and of weather on distribution in time are 
well reviewed, while in the summary of work 
on tropic behaviour, the importance of further 
researches into insect tropisms in all stages of 
the life cycle is rightly pointed out. Biological, 
chemical, and cultural control are subjects which 
bring the first part of the book to a conclusion. 
This first part of 247 pages is supplementary to * ‘ The 
Principles of Insect Control ”, and therefore only 
deals with literature which has appeared since 1922. 

The second part is of great value, bringing 
together for the first time the problems which 
confront entomologists in all parts of the world. 
For this purpose two areas are recognised, that of 
ancient and that of modern agricultural practice. 
The areas of ancient practice—those following the 
small plot system—it is suggested, are free from 
major pests except where the plantation system of 
cultivation has been introduced. Modem agri¬ 
cultural methods mass insects’ food media to¬ 
gether, tend to remove competition from certain 
insect types, and enable them to increase in 
numbers and so acquire the status of pests. Geo¬ 
graphical barriers to distribution are removed by 
the agency of man under civilisation, and the 
spread of insects from endemic areas is thereby 
facilitated. These are the fundamental factors 
underlying the outbreaks of the most serious 
insect pests. The main problems of the several 
areas are then dealt with from both the agricul¬ 
tural and medico-veterinary points of view, refer¬ 
ence being freely made to the third part of the 
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book, which consists of a copious bibliography of 
about forty pages. 

One would like to see each chapter of this 
excellent book enlarged to book form. It is a book 
which ought to be in the possession' of every 
entomologist. In both of Prof. Wardle’s books 
under review the author shows that he has an 
extraordinary grasp of the research front of the 
field of economic entomology. 

(2) In the second book from Prof. Wardle*s pen 
a glance at the parts into which it is divided leads 
one to assume that the author has attempted an 
impossible task. To condense into four hundred 

•pages medico-veterinary, agricultural, and horti¬ 
cultural aspects of zoology, and a part dealing with 
animal industries, is a big order. One soon finds, 
however, that the author is master of the art of 
abstracting the part that matters from lengthy 
papers without sacrificing interest. There is a 
lucid account of the main protozoa associated with 
man and domesticated animals. Perhaps it is 
here, and here alone, that the information appears 
in tabloid form. Elsewhere, as for example in the 
chapters dealing with helminthes and arthropods, 
the interest of the reader is well sustained. Life 
histories are readably summarised, and in the case 
of helminthes, methods of diagnosis with descrip¬ 
tions of the main types of eggs are given. The 
entomological bias of the author appears in his 
excellent treatment of the chapters on arthropods. 
Relation to disease, categories of insect pests, the 
conditions which govern the length of life cycle, 
behaviour, and mortality of insects are treated in 
a refreshingly broad manner. 

For the rest, the student who wants to know 
something of breeds of cattle, and animal indus¬ 
tries from bee-keeping to whaling, will find it in this 
book. A book of such scope and so well-written 
will be read with equal profit by students of zoology 
and agriculture alike. To the diploma Btudent of 
agricultural zoology it supplies a much-felt want. 

A copious bibliography of twenty-seven pages 
is appended, to which the author might have 
referred more specifically. 

(3) The authors of “ Destructive and Useful 
Insects ”, one an experienced teacher, the other a 
praotioal entomologist, present us with a well- 
balanced book. It is essentially a book for the 
practical man, a guide, for the farmer, gardener, 
and adviser. Theoretical considerations are re¬ 
duced to a minimum, and practicability is expressed 
in brief life histories and advice on the method of 
control applicable to each case. The elements of 
insect morphology, physiology, development and 
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systematica occupy the first part of the book. 
Here the morphologist will disagree with the 
statements that eyes are specialised appendages of 
a head segment and that the labrum belongs to 
the third head segment, but the purpose for which 
the book was written greatly minimises the gravity 
of these errors. Insects’ mouth parts are clearly 
and simply explained, and the use which is made of 
the sucoess of insects in the struggle for existence, 
as a peg on which to hang the account of morpho¬ 
logy, is admirable. 

The field entomologist is obviously responsible 
for the next part of the book dealing with insect 
control and the main insect pests of the United 
States and southern Canada. Accompanying about 
fifty pages dealing with insecticides and appa¬ 
ratus for their application, we find one page and 
a half devoted to the subject of biological 
control—obviously too little in a book of some 
nine hundred pages. 

An orderly arrangement of insects according to 
the crops or products they attack follows, For 
each category the authors have inserted a most 
valuable field key for diagnosing the pest by the 
form of damage suffered by the particular com¬ 
modity, and for each insect the type of injury, 
distribution, life history, and control measures are 
clearly given. There is a limited number of litera¬ 
ture references, but these are well chosen, consisting 
of standard text-books or easily accessible entomo¬ 
logical publications. The book is well WTitten, and 
illustrated with 561 figures ; it should have a good 
reception, especially from American entomologists 
and agriculturists. L. Eastham. 


Modern Sea-Urchins and their Origin. 

A Monograph of the Echinoidea . 1 : Cidaroidm. 

By Dr. Th. Mortensen. Text: Pp. v+551. 
piates : Pp. 24 + 88 plates. (Published at the 
Expense of the Carlsberg Fund.) (Copenhagen: 
C. A. Reitzel; London: Oxford University 
Press, 1928.) 2 vols., 100 *. 

ALL students of both Recent and extinct sea- 
•XjL urchins must be glad that so high an auth ority 
on these animals as Dr. Mortensen of Copenhagen 
is also an audacious optimist. Without that quality 
he would scarcely have proposed to write 4 4 A 
Monograph of the Echinoidea ”, of which the first 
section, dealing with but a single family, runs to 
551 pages in super-royal quarto and 88 plates. 
Fortunately, pecuniary assistance by the Danish 
Government enabled the author to pursue his task 
without distraction, while grants from the Carlsberg 
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Fund assisted the necessary journeys and the 
preparation of the plates. The task, moreover, is 
not quite so enormous as the title implies, for it is 
only Recent species that are described in detail. 
None the less, the numerous extinct genera are 
adequately discussed and figures of characteristic 
species are provided, so that the necessary founda¬ 
tion is laid for the systematic superstructure. 

There are two aspects of such systematic work : 
the broad plan, and the treatment of details. The 
plan of the classification of any Recent group of 
animals should, according to modem principles, be 
determined by the ancestry. There are two con¬ 
trasting hypotheses of the early history of the 
Echinoidea. Dr. R. T. Jackson, the monographer 
of the palaeozoic eohinoids, so many of which have 
numerous columns of plates in both radial and 
inter-radial areas, believes that all arose from such 
a simple form as the Ordovician Bothriocidaris , 
with its two columns in each ambulacrum and 
single column in each interambulacrum. Dr, 
Mortensen, more familiar with genera in which 
only two columns in each area is the rule, seeks the 
ancestor in some many-plated form from which 
the post-palaeozoic genera havo been derived by 
reduction of plates. To make this view plausible, 
he has had to got rid of Bothriocidaris , which he 
regards as probably an offshoot from Cystidea 
Diploporita. It is interesting to note that similar 
conflicts of opinion obtain concerning both Aster - 
oidea and Crinoidea, and the solution will probably 
be of the same nature for each class. 

The idea that the Echinoidea (and Asteroidea) 
are derived from some ancient Edrioasteroid type 
is gaining general acceptance, and Dr. Mortensen 
is not the first to cast doubts on the echinoid 
nature of Bothriocidaris. Unfortunately, his recent 
study of its fossil remains is not so convincing as 
one had hoped ; but, even if Bothriocidaris be an 
echinoid, it may just as well be specialised as 
ancestral. A many-plated echinoid was its con¬ 
temporary. On the other hand, the regular growth 
of the columns in many-plated forms favours 
Jackson’s view of a progressive increase in the 
number. Assuming, then, an Edrioasteroid an¬ 
cestor, one may imagine the change to an echinoid 
as accompanied by a speedy regularisation of the 
inter-radial plates into two columns. From this 
norm subsequent plus or minus deviations may have 
arisen. 

Dr. Mortensen would derive the Cidaroids from 
the Archaeocidarid© by reduction of columns, and 
,^he Diademoids from the Lepidooentrids. In the 
Echinoidea, as in some other groups, many branches 
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withered at the close of pal»ozoic time, and meso- 
zoio life butgecmed afresh from very few twigs. 
Those twigs one would expect to be unspecialised 
forms. While, therefore, the grouping of the 
Cidarid® with the 4-coluraned Archeeocidarid® 
seems natural, some obscure Carboniferous and 
Permian fossils may really be in a more direct 
ancestral line of 2-columned genera. The further 
possibility, that the Diademoids were derived from 
Cidaroids, is not discussed by Dr. Mortensen. 

Restricting attention now to the Cidaroids, we 
find Dr, Mortensen placing all post-palffiozoic 
genera in the single family Cidarid®. He disousaes 
the possible separation of those early genera in- 
which the test was still flexible with bevelled 
imbricating sutures, but rightly decides that the 
gradual change to rigidity along many lines pre¬ 
cludes a family grouping, Of those characters on 
which he does rely for family and generic diagnosis, 
Dr. Mortensen gives an admirably lucid aocount. 
Among other features utilised is the microscopic 
structure of the cortex of the radioles. On well- 
preserved recent specimens this often bears long 
delicate extensions of stereom ; these, which the 
author rather infelicitously terms * hairs *, have 
diagnostic value. From Loven onwards, students 
of Eohinoidea have attached importance to the 
supposed streaming of the ambulacral plates down¬ 
wards on to the membrane round the mouth. Dr. 
Mortensen believes that the appearance is due 
merely to the growth of this area by resorption of 
the interambulacrals. Neither here nor elsewhere 
does Dr. Mortensen mention the great name of 
Lov6n : the omission is astounding. 

Many of the characters utilised by Dr. Mortensen 
are not preserved in fossils, but this regrettable fact 
does not prove his method unsound. The ultimate 
classification will, however, have to take extinct 
forms into atecount, and palaeontologists must seek, 
in those parts of the skeleton that are preserved 
for them, microscopic structures no less character¬ 
istic than pediceUariae and more widely applicable. 

In presentation of results, whether by word or 
picture, Dr. Mortensen’s work takes high rank. Its 
technical excellence justifies the strength of his 
protest against the disorderly descriptive writing 
still too common, and against the half-tone repro¬ 
duction of obscure photographs, both of which 
methods leave the reader to do the scientific work 
for himself. As a clear compendium of results 
scattered through publications both large and 
small throughout the world, this monograph will 
be welcome in every zoological library, 

F. A. Bathsb, 
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Mechanics and Acoustics. 
MUlkr^PouiUeta Lehrbuch der Phyaik. ElfteAuflage, 
Herausgegeben von A. Eucken, 0. Lummer, E. 
Waetzmann. In 5 B&nden. Ba'ndl; Mechanik 
und Akuatik, Teil 1 : Mechanik punktfdrmiger 
Hasten und atarrer Ktirper. Herausgegeben von 
Erich Waetzmann. Pp. xvi + 848 + xii. Teil 2 *. 
Elastizit&t und Mechanik der FlttssigJceiten und 
Gate. Herausgegeben von Erich Waetzmann. 
Pp. viii + 849 -1268. 75 gold marks. Teil 3: 
Akuatik. Bearbeitet von Erich Waetzmann. 
Pp. xii+484. 29 gold marks. (Braunschweig : 
Friedr. Vieweg und Sohn A.-G., 1929.) 

I N view of the recent important additions to the 
literature of physics contributed by German 
writers, it is natural to pause and inquire what 
precisely is the difference between a * Handbuch * 
and a 1 Lehrbuch \ It appears to the reviewer, 
particularly from a consideration of the books now 
before him, that the answer to this inquiry is very 
simple. The former is designed to satisfy the needs 
of the research worker who requires the most 
detailed information upon any of the special 
branches of physics with which he is intimately 
concerned, whilst the latter is designed to meet the 
demands of a busy teacher of physics who only 
requires accurate information upon the funda¬ 
mentals of the whole of those branches of physics 
upon which he may be expected to lecture. 

Now the books under review form the first 
volume of the eleventh German edition of Miiller- 
Pouillets* “ Lehrbuch der Physik ”, There is 
clearly no need, then, to discuss whether this 
particular 4 Lehrbuoh ' satisfies the demands of 
teachers of physics. It only remains to decide 
whether these portions of the latest edition present 
an up-to-date account of the branches of physics 
with which they deal. On this point we are quickly 
satisfied. 

Turning to Part 1, on the mechanics of particles 
and of rigid bodies, we find that it has been entirely 
rewritten. It opens with an excellent introduction 
to physical concepts written by G, Mie. This is 
followed by a comprehensive section on the measure¬ 
ment of length, mass and intervals of time, by G. 
Bemdt. Dimensional formul® are treated by H. 
Dieselhorst, and Newtonian mechanics by E. 
Madelung and W. Thomas. The mechanics of 
particles are also dealt with by 1L Dzeselhorat, and 
the mechanics ot rigid bodies by W. Bart, who 
might with advantage have included a fuller state¬ 
ment of the errors to which pendulum measure¬ 
ments are open. Gyroscopic motion, including 
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astronomical and geophysioal examples, is treated 
by M. Schuler. 

Part 2 deals with the mechanics of liquids and 
gages, and is particularly noteworthy for the 
masterly treatment of the motion of liquids and 
gases by L, Prandtl. It is really unfortunate that 
Part 2 cannot be separately purchased, and it is 
not too much to say that this excellent section 
ought to be rendered accessible to a wider circle of 
readers by translation into English. Other inter¬ 
esting features are sections on the rupture of 
materials by T. Pdschl, and on the preparation and 
properties of single metal crystals by P. Ewald. 

Part 3, on sound, has also been almost entirely 
rewritten, only two sections from the tenth edition 
being used in their entirety. It contains an ex¬ 
cellent account of modem electrical methods of 
measurement and analysis of sound waves, and of 
modem work on acoustics of buildings. 

It should be added that references are every¬ 
where freely given, in many cases work carried out 
in 1928 being mentioned, so that the whole volume 
may confidently be recommended to the attention 
of English physicists. 


Theoretical Mechanics. 

The Principles of Mechanics : an Elementary Course, 
By Prof. H. C. Plummer. Pp. xii + 307. (Lon¬ 
don : G. Bell and Sons, Ltd., 1929.) 1 5s. net. 

TjIOR the student beginning theoretical mechanics 
-T a treatment based entirely on Newton’s laws 
of motion seems to be not only desirable but also 
absolutely necessary if a sound basis on which 
further development may rest is to be assured. At 
the outset the reduction to mathematical form of 
the problems of mechanics has to be faced, and this 
proves as a rule to be the greatest stumbling-block ; 
the subsequent mathematical treatment appears in 
the main to offer much less difficulty than the 
original formulation. The reason for this difficulty 
in formulation is generally traoeable to two causes ; 

(1) an insufficient appreciation of the simplifying 
assumptions in the external conditions which must 
be made in order to render the problem manageable; 

(2) an inadequate grasp of the mechanioal principles 
contained in Newton’s laws. To overoome (1) 
there must be a careful specification of the con¬ 
ditions under which the solution is sought and 
a minimum use of conventional language. The 
remedy for (2) is a proper explanation and exempli¬ 
fication of principles. This, it is Prof. Plummer’s 
object to supply. 

The b0ofc is divided into five parts, the first 
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dealing with the geometry of motion. In the 
second, Newton’s laws are introduced and applied 
to the dynamics of translation. This part would 
have been improved by a somewhat fuller treat¬ 
ment, with more examples, of impulsive motion, for 
it is here that mechanical principles appeal in their 
most applicable form without mathematical elabora¬ 
tion. In Part III. statical considerations are ex¬ 
plained. Part IV. returns to dynamics, the two- 
dimensional motion of a rigid body. Part V. gives 
elementary principles of the elastic behaviour of 
bodies under stress. This is a welcome addition 
to the ordinary treatment of elementary mechanics, 
as it gives a glimpse of the deviations of actual 
solid bodies from rigidity. 

Elementary notions of the infinitesimal calculus 
are used throughout. This is quite as it should be; 
in fact the beginner profits doubly by a concurrent 
use of the two subjects, while to exclude the cal¬ 
culus is deliberately to obscure and restrict the 
possibilities of elementary mechanics. Good intro¬ 
ductory text-books on mechanics are rare. Where 
a teacher is available the book is not the most 
important matter. For a student reading by him¬ 
self a good book is absolutely essential. This one 
can be recommended. 

L. M. Milne-Thomson. 


Our Bookshelf. 

The Sun. By Dr. Charles G. Abbot. Revised 
edition. Pp. xxvii + 433 + 28 plates. (New York 
and London : D. Appleton and Co., 1929.) 
12$. fid. net. 

The first edition of this book was published in 1911. 
Since then, modern atomic theory has been applied 
as a powerful means of research into the constitu¬ 
tion of the sun from its outermost boundary to its 
core, whilst observational work has been carried 
on with increasing scope and success. The time 
is therefore opportune for the publication of a 
revised edition embodying some account of recent 
achievements in solar physics. 

The general reader will find that Dr. Abbot has 
provided a lucid account of our knowledge of the 
sun whether considered as the central body of the 
solar system (Chapter i.); the great luminary ex¬ 
hibiting a host of interesting phenomena (Chapters 
ii.-vi.); the earth’s source of radiant energy 
(Chapters vii.-ix.); or, lastly, as a sample unit of 
the stellar universe (Chapter x.). Throughout, a 
good deal of attention is paid to observational 
methods. Chapter ix. describes the attempts made 
to utilise solar energy by means of solar engines 
and cookers. 

To the astronomical reader, Dr. Abbot’s book is 
a standard work of reference, containing a number of 
•useful tables, and also first-hand information on the 
measurement of the solar-constant of radiation— 
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a work long associated with the name of the 
author and the Smithsonian Institution. It is 
therefore thought to be a regrettable omission that 
this revised edition does not include a table of 
collected results of measures of the solar-constant; 
Fig. 64, presenting the results from 1918 to 1927, 
is inadequate and rather exasperating with its 
microscopic figures. Turning the pages more or 
less at random, one also expected to find, in a work 
entirely devoted to the sun, fuller information under 
such headings as—faculae, magnetic storms, lati¬ 
tude and time distribution of prominences, hypo¬ 
thetical section of a sunspot, etc. But a conclud¬ 
ing remark must surely express gratitude to 
Dr. Abbot for having renewed, by this timely 
second edition, the usefulness of his very read¬ 
able book. 

Experimental Hydrostatics and Mechanics for School 
Certificate Students. By E. Nightingale. Pp. 
xi+244. (London: G. Bell and Sons, Ltd., 
1929.) 4a. U. 

Mr. Nightingale has written a sound and interest¬ 
ing book, covering that dreary stretch in the older 
text-books, the elements of mechanics and hydro¬ 
statics. In general it can be commended strongly 
as a book which will appeal to that elusive being 
the normal boy. It reasons in a way he can under¬ 
stand ; all its arguments are clear and lead some¬ 
where soon. Both pictorial and literal illustra¬ 
tions are good. The large number of questions 
from the usual examination papers have been 
chosen well and are very useful. 

Two features of the book are its experimental 
character, and the welcome prominence given to 
the historical development of the subject. The 
author believes that a sure foundation can only 
be based on experiment ”. Here he agrees with 
modern educational theory, which seems to regard 
this as a truth beyond question. Yet experienced 
science and mathematics masters know there are 
limitations to the usefulness of experimental work, 
and in particular that the time spent on experi¬ 
ments in mechanics is out of proportion often with 
the benefit resulting from them. Involved here is 
a fundamental educational problem over which 
many teachers have puzzled and will puzzle. As it 
happens, Mr. Nightingale keeps his experiments in 
due bounds. Even doing them all, the course, 
under ordinary conditions, could be covered easily 
in two years, while by judicial selection of some 
experiments 1 as read the book can be used with 
advantage in the one-year course which frequently 
is all the student has in preparation for the School 
Certificate Examination. A. J. White. 

Plant Ecology : the Distribution of Vegetation in the 
British Isles, arranged on a Geological Basis . By 
Mary A. Johnstone. Pp. vi + 185 + 16 plates, 
London and Toronto: J. M. Dent and Sons, Ltd.; 
New York: E. P. Dutton and Co., 1928.) 5$. 

Miss Johnstone’s book on plant ecology provides 
at a low oost an elementary account of British vege¬ 
tation. Owing to the fact that there is so small a 
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literature on British vegetation that is not scattered 
in various periodicals, this book will doubtless be 
welcome to many students and teachers. It is, 
however, to be regretted that, as indicated by the 
sub-title, the geological nature of the substratum 
has been utilised as the basis of treatment. Whilst 
a certain measure of correlation is obvious even to 
the superficial observer, there are so many excep¬ 
tions that undue emphasis on this relationship is 
to be deplored. Many mistakes in the older litera¬ 
ture of ecology, notably in relation to calcicole and 
calcifuge vegetation, were the outcome of an undue 
faith in the connexion between soil characteristics 
and geological formation. The occurrence of 
Quercela sessiliflorae on the Wenlock Limestone or 
pf typically ash-wood vegetation on bands of corn- 
stone in the Old Red Sandstone serve as sufficient 
warning against attaching too much importance to 
the major geological features, but whon to these we 
add the modifying influence of topographical, biotic, 
and historical factors, the influence of even what 
may be termed the micro-geology may become en¬ 
tirely obscured. If, however, we discount the in¬ 
fluence of the basis of arrangement, the student 
will find this introduction simply written and free 
from the gross teleology by which so large a pro¬ 
portion of elementary treatments of eoology are 
marred. 

Traite d*embryologie comparee des invertebres. Par 

Prof. 0. Dawydoff. Pp. xiv+930. (Paris: 

Masson et Oie, 1928.) 120 francs. 

This volume is the development of a manual of 
embryology which the author produced, in Russian, 
in 1914 based upon his course in the University of 
Petrograd. He set out to give the elements of 
embryology rather than to produce a treatise, fend 
he has kept the needs of students steadily in mind. 
He gives them sound advice when he remarks that 
they are not to accept the view, so often stated, 
that the science of embryology is exhausted. In 
many of the groups of invertebrates the develop¬ 
ment is incompletely known or requires reinvestiga- 
tion by modern methods, and much remains to be 
done in the study of organogeny. 

An introductory chapter on the structure of the 
egg, on the different types of cleavage, on gastru- 
lation and the germ-layers, is followed by the 
systematic study of the embryology of members of 
the different phyla—coelenterates, Porifera, anne¬ 
lids, etc., up to tunicates, to which a hundred pages 
are devoted. Due attention is given to such 
matters as asexual reproduction and life cycles 
(for example, of trematodes and cestodes), and a 
short bibliography is added at the end of each 
section. The author has given a clear exposition 
of the essential facts of the subject. 

The illustrations have been drawn in line by the 
author and are for the most part entirely satis- 
factory. Here and there a figure would have been 
improved by fuller lettering of its parts. At the 
ena of the book is an index of authors referred to in 
the text, and a fairly detailed table of contents; ah 
index of the genera referred to would hate been 
helpful* 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications .] 

A High-Temperature Modification of Manganese. 

Dubing the course of X-ray studies on the copper- 
manganese-aluminium system (Persson) and the iron- 
manganese-carbon system (Oh man) respectively, we 
had reason to investigate the crystal structure of 
manganese at high temperatures. Dr. Marie Gayler 
(Jour, Iron and Steel Inst 116, 393 ; 1927) found no 
less than four thermal arrest points in the solid state 
of manganese. From the study of micrographs she 
concluded that only one of the two lower critical 
points, namely, 742° ±1° C., is accompanied by a 
change of crystal structure, while no such change is 
apparent at the other, 682° ± 1° C. The former point 
has also been generally recognised as the transition 
point tf-mangnneso-a-manganese. Bradley (Phil. 
Mag., 60, 1018 ; 1926), however, has advanced the 
theory that the two forms of manganese exist together 
in a state of isodynamic isomerism within the tem¬ 
perature interval 060 o .-"850° C., the equilibrium gradu¬ 
ally shifting over to the ft modification as the tempera¬ 
ture is raised. As reference to this view has quite 
recently been made by Bernal (Trans. Faraday 
Society , 115, 307 ; 1929), we may mention that we 
have found nothing to support such a theory. Powder 
photograms of pure manganese quenched from 730° C. 
show no trace of /9-manganese, while from a specimen 
quenched from 760° C. faint a-manganese lines are 
obtained in addition to those of the /9 modification. 
This must, however, be considered as due to ineffective 
quenching, as in alloys of manganese with copi>er, 
which does not dissolve to any appreciable extent in 
a- and /9-manganese, the copper phase is found to be 
in equilibrium with pure a- and pure d-phase at the 
temperatures 730“ and 760° C. respectively. 

If either of the two higher critical points found by 
Gayler, 1024 ± 3“ C. and 1191 ± 3° C., is accompanied 
by a structural change has not been previously as¬ 
certained. The faot, however, that the alloys of 
manganese with copper, iron, nickel, and cobalt, 
whioh metals all have a face-centred cubic lattice, 
show unbroken melting curves, could not be explained 
if the 0 -manganase were stable up to the melting-point 
of manganese. Early in these investigations, one of 
us indeed found faint lines in photograms of quenched 
specimens of alloys of manganese with 10-26 per cent 
of iron, which seemed to belong to a face-centred cubic 
lattice. 

Attempts were first made to expose a wire of man¬ 
ganese in a high-temperature Debye camera, but no 
results have so far been obtained by that method. 
We therefore turned to the study of quenched speci¬ 
mens, and this time with more success. Pure man¬ 
ganese on quenching gives nothing but the /3 modifica¬ 
tion, but by alloying the manganese with a low per¬ 
centage of other metals we have succeeded in estab¬ 
lishing the existence of another high-temperature 
modification. The metals employed were copper, iron, 
nickel, and cobalt. The manganese used for the alloys 
was prepared by distillation in vacuo. 

Alloys of manganese with copper are quite malleable, 
and show no resemblance to a- or p-manganese even 
if the copper content is so low as about 5 per cent. 
Powder photograms of quenched specimens of alloys 
containing less than about 20 per cent of copper show 
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that those alloys contain only one phase with a face- 
centred tetragonal lattice. The higher the oopper 
content, the more does the structure approximate to 
the face-centred cubic lattice, as will be seen from the 
following table: 


Copper 
(per cent). 

a. 

c. f 

eja . 

3*8 

3-771 ±0-003 A. 

3*656 ± 0*005 A. 

0*943 

8*2 

3-765 ± 0-003 

3-601 i- 0*005 

0*956 

10'6 

3-703 ±0-003 

3-617 ±0*005 

0*961 

15*0 

3-755 ±0-003 

3-660 ±0*005 

0-975 


If a and c are plotted against the concentration, the 
parameter values for pure manganese can be obtained 
by extrapolation as follows: a“ 3*776 ± 0*005 ; 
c= 3*625 ± 0*008 ; c/a = 0-934 (Fig. 1). These values 
agree very closely with those determined by Westgren 
and Phragm 6 n for the tetragonal modification of 
manganese obtained by electrolysis, namely, a - 3-774 
*0-003 A.; c = 3*633*0-003 A.; c/a » 0-937 ( Zeit . 
Phys33 , 111 ; 1926 : cf. Bradley, loc. cit.). There 
seems to be no doubt that this modification, 7 -man- 



Fto. \.—a and c. edges of the unit cell of 7 -mauganeee with 
different content* of copper. 

ganese, and the high-temperature phase found by us 
are identical. The 7 -manganese is thus in reality a 
high temperature modification, which explains the 
fact that it is rapidly transformed into a-manganese 
by heating to 160° C., and even at room temperature 
is completely changed after a few weeks. 

The oopper alloys were found to be specially favour¬ 
able for the study of the 7 -manganese, since even a 
small addition of copper lowers the transition point 
7-/9 considerably and copper does not dissolve to any 
appreciable extent in a- and /9-manganese. It was 
thus comparatively easy to obtain the 7 *phase pure, 
with different contents of copper, and also to obtain 
7 -phase and phase in equilibrium with each other at 
different temperatures. With the help of the curves 
in Fig. 1 , the maximum manganese content in the 
' 7 -phase at different temperatures could then be 
determined. If this maximum content is plotted 
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against the temperature a curve is obtained (Fig* 2) 
Which by extrapolation should give the transition 
point 7 - 0 . It will be seen that this point undoubtedly 
corresponds to the highest critical point found by 
Gayler, namely, 1191° ±3° 0. This is further eluci¬ 
dated by the fact that in the manganese-iron and 
manganese-nickel systems the 7 -phase can only be 
obtained by quenching from temperatures consider¬ 
ably higher than 1024° C, Thus an alloy with 21 *8 per 
cent of iron when quenched from 1150° C. gives 
7 -phase with some 0 -phase, and the same is the case 



with an alloy containing 15 7 per cent of nickel when 
quenched from 1100° 0. The crystallographic data 
for the 7 -phase in these two alloys are as follows : 

a. c. c/a. 

218 par cent Iron 3'705±0*003 3*flJ9±0*005 0*078 

16 7 per cent nickel 3*736±0 003 3*6O6±O0Q5 0 965 

As the 0 -manganese is very brittle at room tem¬ 
perature while the 7 -manganese is malleable, it seemed 
robable that the transition should be accompanied 
y a sudden change in the mechanical properties. We 
found that both a- and 0 -manganese are much less 
brittle at 600° C. than at room temperature, and at 
900° C. the 0 -manganese is in fact malleable although 
very hard. At 1160° C. the hardness is still consider¬ 
able, while at 1200° C. the metal has become extremely 
soft. An alloy with 21*8 per cent of iron is hard at 
1100° C. but very soft at 1X50° C., while an alloy with 
8 per cent of'oopper is quite soft at 980° C. There 
seems to be no doubt, therefore, that the transition 
point 7-0 is 1191° ± 3° C. The point 1024° ± 3° C., on 
the other hand, does not seem to be accompanied by 
any change in crystal structure. It might be pointed 
out that the higher point in Gayler’s curves is more 
pronounced than the lower. 

No alloy of manganese with cobalt having 7 * 
manganese structure has yet been obtained. A 
specimen containing 11*5 per oent of cobalt quenched 
from 1100 ° C. gave the interference lines of a face- 
centred cubic lattice together with 0 -manganese lines. 
The range of 7 -manganese is thus considerably nar¬ 
rower in this system than in the others investigated. 

It should be mentioned that G. H&gg of this 
Institute reoently found a high-temperature face- 
centred tetragonal phase in the manganese-nitrogen 
system (Zeit, Phys . Chem., in press). This phase was 
found in equilibrium with both a- and 0 -manganese, 
but the highest quenching temperature used, namely 
1150° C., aid not, of course, exclude a connexion at 
still higher temperatures between the nitride phase 
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and a tretraganal manganese modification* There 
seems, therefore, to be no reason to doubt that the 
structure found by H&gg is identical with 7 -man¬ 
ganese. 

In no case has the 7 -manganese phase been found 
in equilibrium with the face-centred cubic ope (copper, 
7 -iron, etc.). This does not prove, of course, that the 
cubic lattice continuously changes into the tetragonal, 
but if a two-phase range exists, it must certainly be 
very narrow, Ena Pebsson. 

Einab Ohm an. 

Institute of General and 
Inorganic Chemistry of the University, 

Institute of Metallography, 

Stockholm, July 25. 


Wild Birds and Butterflies. 

Recent correspondence in Natube (May 1 1 , p. 712 ; 
Aug. 3, p. 183; Aug. 10 , p. 226) has once again brought 
to the fore the question of whether or not wild birds 
prey upon butterflies. The subject has been frequently 
discussed in the past both by entomologists and 
ornithologists and a voluminous literature exists, 
directly or indirectly relating to the subjeot, but, as 
Marshall (Trans, Kntom. 80 c . Land ., pp. 329-383; 
1909) has so pertinently pointed out, the supporters of 
adverse views are mostly those who disagree with the 
theories of mimicry, such as Scudder, Packard, Pryer, 
Piepers, etc. 

It is now well known that certain speoies of butter¬ 
flies exhibit what has been termed ‘cryptic coloration \ 
or, in other words, their colours are such that when at 
rest they very closely resemble their surroundings and 
in consequence are difficult for human beings to see. 
Moreover, different speoies of butterflies resemble one 
another, and in such groups there is usually one species 
that has a nauseous taste or foul odour, and such is said 
to protect the speoies from the attacks of wild birds. 
Further, as a result of natural selection, those species 
which resemble their surroundings and those that 
resemble unpalatable or inedible species, are preserved. 

Here we are not concerned with the validity of any 
theories of mimicry or protective coloration, but 
rather with the evidence in support of or against the 
claim that butterflies constitute an appreciable part 
of the food of wild birds. Incidentally, we would re¬ 
mark that it should be borne in mind that ft by no 
means follows that colour schemes or patterns that 
are difficult for the human species to see are difficult 
for a bird to appreciate ; and further, that an insect 
which smells disagreeable to man is not necessarily 
one that is unpalatable to birds—indeed the very 
reverse would seem to be the case. 

The question to which we wish to confine ourselves 
is, Do butterflies to any appreciable extent constitute 
an item of the food of wild birds 1 Apart from the 
observations and evidence that exist, we should very 
much doubt butterflies forming a food item of wild 
birds, for two reasons, namely, first, in proportion to 
other insects they are few in numbers, and, secondly, 
as an item of food their difficulty of capture, owing to 
their rapid and tortuous flight, make them not worth 
the time and trouble of catching. A bird invariably 
feeds upon what is easiest to obtain and present in 
large quantities. 

That butterflies are occasionally eaten by birds, no 
one can deny, but not habitually ; on odd occasions 
they will eat them hurt; as they do earwigs, ticks, wood* 
lice, etc. Marshall (loo. oit.) has brought together a 
long list of records of cases where different species of 
wild birds have been observed catching, eating, or 
pursuing butterflies, and, interesting as these are, they 
are inadequate as positive evidence. When this list 




NATURE 


335 


August 31, 1929] 


wfl3 compiled in 1909, very little detailed observations 
on the insect remains found in the stomachs of wild 
birds had been made in Great Britain, and little atten¬ 
tion had been given to work done elsewhere. 

Judd, who examined many thousands of stomachs, 
writes, “ I do not know of a kind [of bird] that feeds 
upon butterflies during any month of the year to the 
extent of one-tenth of one per cent of its food 
Beal, who in his lifetime examined 37,825 stomach 
contents, very rarely refers to butterflies amongst the 
various items, In his investigation of the food of 
seven species of American swallows (U.S. Dept. Agric., 
Farmers ’ BuU „ No. 630, pp. 1-27 ; 1915) he examined 
2030 stomachs and found that 70 per cent of their 
food consisted of Hymenoptera, Hemiptera, and 
Diptera. A specimen of Vanessa atlanta was found in 
one stomach. This same investigator in his work on 
the food of seventeen species of American flycatchers 
(U.S. Dept. Agric., Biol. Surv ,, Bull. No. 44, pp. 1-67 ; 
1912), of which he examined 3398 stomachs, makes no 
mention of butterflies or their larvec. Moths and their 
larveB constituted 9'93 per cent of the food of all 
species. 

Cleland (Dept. Agric. N.S.W., Set. Bull., No. 15, 
pp. 1-112; 1918) in his work on the food of Australian 
birds examined 1133 specimens referable to 224 
species, and butterfly remains or their larvae occurred 
in one case only, namely, a tricoloured chat 
(Ephihianura tricolor ) which contained two larvae. 
Mason (“.The Food of Birds in India”, 1912), after 
examining the stomach contents of 1329 specimens of 
Indian birds referable to 107 species, states, “ Butter¬ 
flies do not form any appreciable proportion of the 
food of any one species or bird, though a good many 
birds take these insects at times 

My own investigations, embracing more than one 
hundred and fifty species of wild birds and upwards of 
twelve thousand post-mortems, lend no support to 
the contention that butterflies are part of the normal 
food of birds. Interesting as are the observations and 
experiments of Swynnerton (Ibis, 6, pp. 635-640 ; 
1912; Trans. Second Ini. Cong. Entom 1912, pp. 
351-354; 1913; Jour. Linn. Soc. (Zool.), 38, pp. 
203-385 ; 1919), they mostly refer to birds in cap¬ 
tivity. In the very extensive investigations of 
McAtee, Fisher, Forbes, Forbush, Barrows, Kalm- 
bach, and others, I find only rare and odd references, 
such as “ and one butterfly ”, 

The work quoted above embraces considerably 
more than 100,000 post-mortem examinations of the 
stomach contents of wild birds in the United States, 
India, Australia, and Great Britain, and the number 
of butterflies or their remains found was negligible, 
indeed so infinitesimal as to be of no account econom¬ 
ically, whereas other insects occurred in thousands. 

From what has been said I think we may conclude 
that a careful and very extensive series of examina¬ 
tions of the stomach contents of upwards of one 
hundred thousand birds lends no support to the view 
that wild birds do prey upon butterflies to an appreci¬ 
able extent, nor are they “ liable to habitual attacks 
upon the part of birds . 

Walter E. Collinqe. 

The Yorkshire Museum, York. 

Meteorology in India. 

In Nature dated May 4, p. 698, there appeared a 
review notice of the first three numbers of the Scientific 
Notes published by the Indian Meteorological Depart¬ 
ment* In criticising the first Note by Mr. Mohammad 
Ishaque on “ A Comparison of Upper and Gradient 
Winds at Agra and Bangalore*', the reviewer took 
exception to Ishaque’s statement that the gradient 
wind equation does not hold at the equator, and 
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described the statement as “ an unfortunate mistake ”. 
Though Mr. Ishaque might with advantage have ex¬ 
pressed himself a little more fully, it is profitable to 
recognise that there may be much truth behind his 
statement. For, it is not at all certain, as the re¬ 
viewer would seem to imply, that motion in the free 
air over the equator under steady conditions y* norm¬ 
ally along isobars under the sole, effective control of 
the oycloatrophic component. On this very question 
Sir Napier Shaw (“Manual of Meteorology ”, vol. 2, 
p. 266) has expressed the opinion that “ we can no 
longer assume tliat the motion is along isobars for the 
equatorial region ; it is controlled by some other con¬ 
sideration, and we do not know how far the new form 
of control may extend North and South of the 
equatorial belt . 

Mr. Ishaque’s work indicated that upper winds at 
the levels of 0-6 km. or 1*0 km. are less closely calcul¬ 
able from sea-level isobars in India than in England, 
and the reviewer suggests that the poorer agreement 
in India is “ a measure simply of the point to which 
accuracy of measurement of barometric pressure has 
been carried in each ” country. I have good grounds 
for believing that want of accuracy in the actual 
measurement of pressure at individual stations in 
India is not the cause of the poorer agreement. Prob¬ 
ably, however, the reviewer nad in mind the accuracy 
with which the sea-level pressure field could be esti¬ 
mated from these measurements. Admittedly, the 
want of a very close network of stations near Agra 
and Bangalore, as well as the variable degree of 
validity of the internationally accepted conventions 
used in reducing pressure-values to sea-level (Mysore 
Stations are more than 2000 ft. above sea), may at 
times lead to considerable errors in the drawing of sea- 
level isobars in India. There are also, however, other 
contributing factors, such as the fact that the con¬ 
ditions are far from steady near the surface owing to 
the alternation of inversions at night with adiabatic 
lapse-rates by day, and the disturbing boundary in¬ 
fluences exerted at surfaces of inversions, the Hima¬ 
layas and the Western Ghats. 

C. W. B. Normand, 

Meteorological Office, 

Poona, India, July 12. 

1 quite agree with Dr. Normand that it is going too 
far to assert definitely that the possible interpreta¬ 
tion of the small correlation between gradient wind 
and observed wind at 0-5 km. and 10 kin. height at 
Agra, quoted above, is the true one, but I think that 
errors in the determination of the gradient wind are 
at the present time too large to justify one in accept¬ 
ing the results of comparisons made in different 
countries as indicative of the influence of latitude, 
without a critical examination of the effect of such 
errors. 

On reading the chapter of Sir Napier Shaw’s 
“ Manual of Meteorology ” which contains the quota¬ 
tion cited by Dr. Normand, and in particular the 
second paragraph on page 249, I concluded that the 
statement that “ we can no longer assume that motion 
is along isobars for the equatorial region ” is meant to 
apply to mean isobars and not to the isobars existing 
at a particular moment. There seems to be no 
obvious reason why the virtual disappearance of the 
term in the gradient wind which depends Upon latitude 
should affect the closeness with which the actual free 
air wind on a particular occasion approaches the 
value appropriate to air moving under balanced forces, 
and a high correlation between^ the two seems not 
junlikely over those great stretches of tropical ocean 
where horizontal gradients of temperature are norm¬ 
ally small, The Writer of the Article. 
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Quantum Theory and Special Relativity, 

In Nature of Mar. 2 a communication by Prof. 
Wiener and myself was published directing attention 
to the urgent need of a more thorough harmonisation 
of quantum theory and relativity than is found in 
Dirac’s theory of the electron. It was further pointed 
out that the latter can be formally carried over into 
Einstein’s unified theory of eleotrioity and gravitation 
by making use of distant parallelism and interpreting 
the operators pp v p 3 , of Dirac’s theory as a 
differentiation along the Cartesian axes of the local 
quadruples, which themselves need not be integrable. 
Hinoe then this suggestion has been discussed more 
fully and independently by E. Wigner (Zeit.fiXr Phys 
63, 502 ; 1929), and by I. Tamm (Kon. Ak. van W r eL 
te Amsterdam , 32, 288 ; 1029). Now the Dirac theory 
is an attempt to reconcile the demands of the trans>* 
formation theory of quantum mechanics, which alone 
is consistent with the observed dualism of particle 
and wave as Heisenberg and Dirac have shown, with 
the requirements of special relativity. Hence it 
would appear that a unified theory of matter, elec¬ 
tricity, and gravitation is possible along these general 
lineH. 

Closer examination, however, reveals what appears 
to be a very serious difficulty. Let A k be the electro¬ 
magnetic potentials of tho field in which the electron 
moves. The Dirac equation is then (2(a*p* 4- eA k lc) 

+ mc)^«0 (k — 0, 1,"2, 3). The probability of the 
electron being within a unit cube is and the 

probability of its crossing unit area perpendicular to 
the axes (»*1, 2, 3). These quantities 

satisfy equations etc., 

and form a solenoidal four-vector, which can be 
interpreted as the charge-current density vector. But 
the potential <f> which describes the ‘ external ’ 
electromagnetic field of the electron is not the same 
as the potential A which describes the field in which 
the electron is moving. 

This difficulty, which Sohrodinger Htrongly em¬ 
phasised in 1927 (Ann., p. 270), now appears under 
another guise. While it is possible in principle to 
define the 1 internal ’ potential A locally in a way 
consistent with the interpretation of the p -operators j 
mentioned above, the ‘ external * potential <p cannot | 
be so defined because the probability of finding the 
electron at any point in space is always finite, no 
matter where the source of the * internal ’ potential 
(for example, proton) may be. 

Prof. Weyl has given a hint os to a method of 
separating ^.the protonic from the electronic field j 
( Proe . Nat , Acad, of Sci. t April 1929), but it does not ! 
seem to me that his treatment is more than suggestive. 
In particular, it seems reasonable to suppose that if 
the two-body problem requires two separate electro¬ 
magnetic fields, one can scarcely dispense with n fields 
in the case of n bodies, be they protons or electrons. 
Thus if the unified field that all relativistic theories 
up to this time have striven for has real physical 
significance, it must be a statistical average of some 
sort. Hence it appears that the time is corning when 
a decision must be reached on the following question : 
either one admits the possibility of a unified field 
theory of matter, electricity, and gravitation, and 
abandons statistical quantum mechanics, which does 
not seem possible in view of the accumulated evidence; 
or one constructs a statistical theory of gravitation 
and electricity and gives up the attempt to devise a 
unified field theory in the current sense. I feel 
strongly in favour of the latter alternative. 

It might properly be mentioned here that an 
electrostatic spherically symmetrical field is in¬ 
compatible, with Einstein’s definition of the electro - 
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magnetic potential unless past and future ore not 
symmetrica], as Prof. Wiener and I have shown 
(me. Nm. Acad , of & W., 16 , 363; April 1929). While 
the method Used in this paper is defective, a correct 
argument, which leads to precisely the same general 
conclusions and only introduces unessential modifica¬ 
tions in the final formulae, will appear shortly in the 
same publication. 

M. 8. Vaixarta. 

Massachusetts Institute of Technology, 

Cambridge, Mass., U.S.A., 

May 25. 

Aquaria for Rearing Minute Organisms Requiring 
Running Water. 

The aquaria described here were designed in 
connexion with experimental work on oyster larva?, 
and may be useful to workers on these or similar 
organisms. Each aquarium is a square trough, say 
20 in. x 12 in. x 12 in., which will conveniently hold 
about 22 gallons of water. It has near the base on 
two opposite sides circular outlets J in. in diameter, 
through which is cemented a stopcock of £ in. internal 
diameter. On the inside these outlets are each 
covered over with a glass box about 4 in. high and 
24 in. broad, open on the side facing the opposite 
outlet, and containing three vortical grooves, through 
which glass-framed curtains of bolting silk of different 
mesh can be passed. These curtains can be used 
either jointly or singly, according to the degree of 
filtration and outflow desired, and the grooves or 
the frames should be lined to prevent leakage. 

For organisms which are too minute to be filtered 
by bolting silk, slabs of the filtering substance em¬ 
ployed in bacteriological filters may be used, but they 
would reduce the rate of outflow very considerably, 
and the substance known as ‘ Filtros which is made 
in grados of known porosity, would seem to be superior. 
H. F. Prytheroh, whose work on the artificial propaga¬ 
tion of oysters is well known, has used it with great 
success in his experiments. It can be obtained in 
London from Messrs. Lassen, Hjort, and Menzies, 
Ltd., Imperial House, Kingsway, W.C.2. 

The aquaria are best used by placing them side 
by side on a long table, the stopcocks being joined 
on to each other with rubber tubing and intervening 
T-tubes with a stopcock on the upright of the T. 
To carry away the waste a |-in. pipe may be fixed 
under the table with T-pieces at desired intervals, 
which are reduced to { in. by means of a reducer and 
nipple, to allow the convenient attachment of rubber 
tubing. These T’s can be connected up with the 
aquaria in various ways, one being to direct the 
outflow from two aquaria through a single T on the 
waste pipe by means of a Y-tube and rubber tubing. 
The aquaria can be easily fed from a small tap by 
means of rubber tubing and glass T-pieces with stop¬ 
cocks on the upright of the T. This method of using 
the aquaria permits very considerable elasticity in 
working, an elasticity which increases with the 
number of aquaria employed. / 

The circulation in any application of this system 
where an outflow is permitted will be found sufficient 
for most requirements, but if further aeration is 
desired, mechanical agitation can be readily obtained. 
For this I fix upright guides between the aquaria, 
through which a shaft, with vertical wooden blades 
passing into each aquarium, is passed. This shaft is 
propelled by means of a small motor or water-wheel. 
This circulatory apparatus, except for the blades, 
can be quickly constructed with one of the larger 
Meccano sets. Cedric Dover. 

Calcutta, 
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feeding Habits of the Angler-fish, 

LophiUM pUcmtorlus . 

In a recent publication (“The Seas’*, by F. S. 
Russell and C. M. Yonge) a statement is made with 
regard to the feeding habits of the angler-fish which 
does not accord with my own repeated observations, 
and it has been suggested that I should describe the 
feeding habits of this interesting fish as seen by myself 
on many occasions in the tanks of the Marine Bio¬ 
logical Station at Port Erin. 

In the publication referred to, the angler-fish is 
stated to lie perfectly still with its huge mouth wide 
open and to appear to use the tentacle borne on the 
top of its head as a lure. There is no doubt, as is 
shown below, that the tentacle is so usod, but, though 
the fish was always kept in a dimly lighted tank, 1 
have never seen the tentacle luminescent. However, 
I have never observed the fish during the night. 
It was our practice on many occasions to put into the 
tank containing the angler a few living young speci¬ 
mens of the coal-fish, Qadus virens. These would 
soon be noticed by the angler, which, while remaining 
stationary with closed mouth, raised the lure from 
its horizontal position along the back and jerked it 
to and fro. Suddenly, as the unsuspecting coal-fish 
hovered over the head of the angler and sampled the 
living and actively moving bait.—I cannot say that 
I ever saw it touch the bait with its snout—the 
angler’s mouth would open and as suddenly close 
upon its prey; the head of the coal-fish always 
disappearing first, while the tail projected from the 
tightly closed mouth. A few seconds later the tail 
would be drawn by a sort of suction into the still 
closed mouth and the angler would be ready for 
another meal. 

I never saw the angler attempt to pursue its prey. 
It was its invariable habit to lie perfectly still on the 
bottom of the tank, the lure being actively jerked to 
and fro when the coal-fish were introduced, When 
no prey was in view, the lure always lay horizontally 
along the top of the angler’s head. 

H. C. Chadwick. 

Marine Biological Station, 

Port Erin, July 17. 


Crystal Structure of Solid Nitrogen. 

In a previous communication, dated June 28 
(Nature, Aug. 17), I gave results regarding the crystal 
structure of the form of solid nitrogen, which is stable 
below 35*5° K. It was stated that the X-ray powder 
diagrams can be interpreted with respect to the posi¬ 
tions of the lines by means of a cubic unit cell the 
length of the side of whioh is 5-65 A., and containing 
8 atoms. 

Since then, the work has been continued, and after 
a long and laborious discussion of the various possi¬ 
bilities, we have now succeeded in finding the atomic 
arrangement which satisfies the intensity distribution 
of the X-ray spectrum. Our results, which will be 
more fully described in a subsequent paper, may be 
shortly stated as follows : 

Solid nitrogen of the form considered has a pro¬ 
nounced moleoular structure belonging to the space 
group T 4 , and similar to that of the sodium chlorate 
type. The molecules—each consisting of two atoms 
—are placed on the four non-intersecting trigonal 
axes typical for this space group. The structure has 
two parameters, by a proper choice of which we 
obtained a remarkably good agreement between 
calculated and observed intensities. The parameter 
values thus found led to a distance of 1*06 A. between 
the two atoms of a molecule, If we could consider 
the molecules as spheres, the structure might ap¬ 
proximately be regarded as a cubical close packing of 
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molecules, with a minimum distance of about 4 0 A, 
between their centres. 

Sodium chlorate, in the cubical form, turns the 
plane of polarisation and shows anomalous behaviour 
in producing double refraction. The similarity with 
regard to crystal structure would indicate that solid 
nitrogen should possess similar optical properties. 
In fact, D. Vorl&nder and W. H. Keesorn (Comm. 
Phys. Lab . Leyden , No. 182 o ; 1926) have found that 
solid nitrogen shows double refraction, and we intend 
to undertake experiments at this Institute with the 
object of discovering whether solid nitrogen gives any 
rotation of the plane of polarisation. L. Vegard. 

Physical Institute, University, 

Oslo, Aug. 1. 


Optical Excitation of Phosphorus Vapour. 

On illuminating the vapour of phosphorus by the 
light of various sparks, we obtained a fluorescent 
emission in the region 3500-1900 A. The vapour was 
contained in an evacuated and sealed quartz tube 
into which a quantity of carefully dried white phos¬ 
phorus distilled in vacuo was previously introduced. 
The temperature and pressure of the vapour could be 
varied independently by an oven and a water bath. 
In order to obtain the fluorescence, heating of the 
vapour up to 600°-700° C. was found to bo necessary, 
the vapour pressure being kept low (c. 0*1 mm.). The 
phosphorus molecules, which consist normally of four 
atoms (P 4 ), dissociate under these conditions into 
diatomic molecules (P 2 ) to an appreciable amount. 

The spectrum of the fluorescence consists of reson¬ 
ance series excited by the spark lines 2195 and 2144 
of cadmium, 2100 and 2062 of zinc, 1990 and 1935 of 
aluminium. The analysis of those aeries enabled us 
to estimate the first vibration quantum of the normal 
Pj-molecule as 775 cm," 1 and its dissociation energy 
as 6 volts. Of various emission spectra of phosphorus 
in an electric discharge studied by Geuter ( ZeiUch . 
ivies. Phot., 7, 1; 1907) only one, designated by him 
os ( 7 , is ascribed to the P a -mo]ecule. It shows 
the same sequence of vibration quanta as our reson¬ 
ance series in the near ultra-violet. From the com¬ 
bination of these data an energy diagram of the P a - 
molecule (similar to the N,-molecule) was con¬ 
structed in which the convergence of ' upper * vibra¬ 
tion quanta (w'-450 cm.' 1 ) seems to correspond to 
a dissociation of P 2 into P + P', where P' designates the 
atom of phosphorus in its first excited metastable 
state % D , 1-4 volt above the normal state A 8 (of, 
McLonnan and McLay, Trans. Roy. Soc. Canada , 31, 
63 ; 1927). The results of a complete analysis of the 
emission and absorption spectra will be published 
elsewhere. A. Jakovlev. 

A. Tkrenin. 

Physical Institute, 

University of Leningrad. 

Iceberg Detection. 

(By Cable.) 

One of the interesting results of the Van Home 
expedition juBt returned from iceberg study on the 
Atlantic was obtained with our submarine microphone 
de too tor. Very loud deep noises were heard three miles 
from an iceberg and became faint at six miles. 

These noises are apparently due to the cracking 
under water of the iceberg, and they could readily be 
heard above the usual ship’s noises. The succession 
of crooks was irregular, running from 11 to 68 a 
minute. The effect is so characteristic that we pro¬ 
pose to extend the investigation in the hope of finding 
a method of iceberg detection. 

Howard T. Barnes. 

McGill University, Montreal. 
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Methods of Timing High-Speed Races. 

By Cecil C. Mason. 


I N the usual method of timing races with stop 
watches the errors can be divided into two 
main groups : 

(1) Errors due to incorrect clock or watch rate, 
and also mechanical error due to incorrect starting 
and stopping or calibration. 

(2) Errors due to inaccurate observation of the 
start or finish of the race ; including errors due to 
variations in the reaction times of the individual 
working the stop watch, that is, variation in the 
time between the mental observation and the 
mechanical response. 

These errors are of different importance in short 
and long races. For example, in a very short race 
an actual error in the rate of the stop watch would 
cause errors quite negligible compared with many 
other probable errors, but, on the other hand, 
mechanical errors in starting and stopping the 
watch mechanism and in reading the dial due to 
inaccurate calibration are only important in short 
races. For short races, therefore, it is best to use 
a fiftieth-second stop watch, but for long races a 
greater over-all accuracy will ofton be obtained by 
using a fifth-second stop watch. 

In an ordinary stop watch the motion is stopped 
by a light spring being pressed against the balance 
wheel; and in motion the balance wheel in vibrat¬ 
ing releases the escapement, and moves the hand for¬ 
ward one division every ^ th second. 1 When stopped, 
therefore, it may be any interval of time from 
0 to 0*2 sec. since the last movement of the hand : 
and when again released it may similarly be any 
interval from 0 to 0*2 sec. before the first move¬ 
ment occurs. On the assumption that the balance 
wheel on starting immediately gets into a steady 
state, we therefore see the true meaning of a stop 
watch reading is that the interval is between 
5-0 sec. and 5*4 sec., and any reading between these 
limits is almost equally probable. If, therefore, 
two observers use two different watches, and the 
second reads 5 sec. for this same event, neglecting 
other errors it is scientifically correct to assume the 
true interval is between 5 0 sec. and 5-2 sec.; and 
so on, if several observers use several watches, the 
mean reading has quite possibly, if the readings 
mutually agree well, a real scientific accuracy 
exceeding £ second. 

Calibration errors in stop watches are probably 
negligible apart from the centring error. However, 
in small cheap watches often less than 1^ in. in 
diameter, where the dial is divided in 300 divisions 
of l sec. each, the centre of the hand need only be 
0*01 in. out of centre to give, in parts of the dial, an 
error of } sec. 

In the second class of error, the chief cause of 
observational error is due to the usual practice of 
observing different things at the start and finish of 
a race. Perhaps the observer starts his watch on 

1 The following argument and conclusion equally apply to a complete 
watch, fitted with centre seconds hand with stop mechanism, since In 
this case the hand is worked by toothed wheels thrown In and out of 
gear, which can only engage in steps of a Whole tooth. 
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observing the flash of the pistol. This is a sudden 
event which cannot be anticipated, but must be 
closely watched for and awaited. Henoe the watch 
is started after a delay due to the reaction time of 
the observer. However, in watching a runner ap¬ 
proach a tape, the event can be exactly anticipated, 
and the observer can stop his watch almost exactly 
as the runner hits the tape. In this case there is 
no delay due to the reaction time of the observer. 
This can bo proved by treating the second hand 
of a * 0 th sec. stop watch as the runner and stopping 
the watch as the hand reaches a chosen division. 
Therefore the correct way to time a race is to have 
similar signals for starting and finishing both timed 
by the same observer. For example, if the race 
is started by a pistol, then the finish should be 
signalled by a second pistol, fired by a practised 
observer watching the runner hit the tape. The 
timekeeper then times the interval between the 
pistol flashes, or stands equidistant from the two 
pistols and times the interval between the reports. 
Certainly this introduces a second observer, and so 
increases the chances of human error, but the 
method is more accurate than the usual practice, 
and we are left with the small observational error 
in firing the second pistol, and with the error due 
to variation in the timekeeper’s reaction times in 
the two events. Alternatively, the timekeeper 
should know his mean reaction time, and when 
timing himself directly on starting pistol and finish¬ 
ing tape, he should add his mean reaction time to 
the watch readings. This reaction time varies 
from individual to individual, but is roughly con¬ 
stant for most individuals, and resulting errors can 
never be abolished so long as the timing mechanism 
is worked by human agency, except by multiplying 
the number of observers. 

Several Swiss firms now make good stop watches 
with escapements beating fifty times a second. 
When testing mechanical fuses, I had an oppor¬ 
tunity of making some hundreds of observations 
of my own timing errors in easy conditions for 
observation with ^ sec. stop watch against a 
reliable mechanical record. I found my mean 
reaction time to be about 0*15 sec. or 016 sec. with 
a probable variation of 0*02 sec., and it could vary 
between 0*11 sec. and 0*20 sec. without my being 
in the least aware that I had been exceptionally 
quick or slow. When I was slower than 0-20 sec., 
I was usually aware that I had made a bad observa¬ 
tion. These experiments did not distinguish be¬ 
tween the different causes of error mentioned. 
The mean starting error of the watch in this case 
would be 0*01 sec., and the observational error as 
distinct from my reaction time waa, I think, small 
and constant. I think, however, 0*02 sec. is not 
a large mean error to assume for the variation of 
reaction time in the average observer. Using a 
660 • watch, therefore, a single observer in the 
best conditions can hope for a mean probable error 
of 0 04 sec., or even 0*03 sec. with care and practice ; 
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but the error may easily be 0*06 sec., and in bad 
conditions even much greater, especially when the 
observation error is likely to be large. 

With several observers and several ^ T) sec. 
watches, the probable, error can be reduced to 
0*02 sec. or less in the best conditions. The watch 
errors themselves, however, soon become large if 
a time interval exceeding a few minutes has to be 
recorded, as a fast escapement is necessarily very 
light, and therefore a bad regulator. 

Using a j sec. watch, a single observer cannot 
time an event with a mean probable error of less 
than 0*1 sec., even when the observation is pro¬ 
perly made or corrected as above indicated, and I 
think, taking all errors into consideration, we shall 
not be far wrong in saying that the probable error 
is nearer 0-2 sec. than 01 sec. and that the error 
may be so large as 0*3 sec. without the observer 
being conscious of making a bad observation, and 
will certainly be from 0*1 sec. to 0*2 sec. too short 
if improperly observed and uncorrected. 

Owing to the errors necessarily associated with 
the use of stop watches actuated by human agency, 
a demand arose many years ago for more accurate 
methods of timing, and recording chronographs 
have been used for many scientific purposes. The 
Cambridge Instrument Co., Ltd., for at least thirty 
years, has made a chronograph with three pens 
recording on a paper strip, and this instrument 
has been much used in laboratories for many pur¬ 
poses. The pens are moved by electromagnets, 
so that to obtain a record an electric current must 
be made or broken. One pen is actuated by a 
50-period tuning-fork or by a seconds clock, and 
the other two pens are available for recording the 
instants at which electric currents are made or 
broken. With this instrument, without any par¬ 
ticular care, accurate records of the making and 
breaking of the circuits may be taken to one- 
hundredth of a second, and as a current lasting for 
only one-thousandth of a second is sufficient to 
give a readable record on one pen when suitably 
adjusted, it is clear that by running the paper fast 
enough, the instrument itself is capable of giving 
readings to 0*001 sec. 

For timing motor-car races a somewhat similar 
instrument made by Messrs. Thomas Mercer of 
St. Albans is now generally used. Messrs. Mercer 
are chronometer makers, and they have made a 
very convenient portable instrument comprising 
a three-pen chronograph and a chronometer giving 
seconds contacts, and the recording strip of paper 
is driven by clockwork. The recording pens are 
actuated by means of contacts placed on the track. 
These contacts are in the form of strips which are 
normally kept apart, but are pressed into contact 
by the wheels of any car passing over them. The 
chronograph is fitted with electromagnets of the 
Holden type. It is dear that the duration of the 
oontacts caused by a car at high speed is exceed¬ 
ingly brief, so that the electromagnets operating 
the pens must give a very rapid response, The 
armatures are actually held against the poles by 
permanent magnets against the action of strong 
springs, and the springs can be adjusted so that 
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they are only just insufficient to pull the armatures 
off the poles. The current from the track contacts 
then posses through electromagnets which tem¬ 
porarily slightly demagnetise these permanent 
magnets, thus releasing the armatures, so that the 
pens move a full distance, even for a very brief 
current. 

The defect of the arrangement, of course, is that it 
necessitates the re-setting of the pens before a second 
record can bo taken. Hence an accidental con¬ 
tact might throw a pen out of action just as it was 
required. However, with ordinary electromagnet 
pen control, a succession of contact strips cquld be 
used at short intervals at the start and finish of the 
track. This would avoid the risk of one contact 
failing, if an uneven track caused a wheel to jump 
the contact, and it would eliminate doubts as to 
the correct interpretation of contacts, and by 
giving multiple records it would increase the mean 
accuracy. There is a distinct risk with the Holden 
magnets that the start is operated by a back wheel, 
and the finish by a front wheel, giving an error at 
200 m.p.h. of 0 03 sec. or more. With the Holden 
type of magnet, it is also necessary for a short race 
that the start and finish of the race be recorded on 
two separate pens. This always gives a slight risk 
of error if precautions are not taken to see that the 
pens are exactly in line. Also, as the chronograph 
only gives contacts every half-second, it is im¬ 
portant that the speed of the paper be quite 
uniform. Care must be taken, therefore, to see 
that the governor acts smoothly and does not 
cause hunting between a lesser and a greater limit 
of speed. 

However, with this type of instrument it should 
be quite easy to obtain records with an error not 
exceeding 0 01 sec,, which should bo good enough 
for all practical purposes. Actually the readings 
can be easily taken to 0 0025 sec., and with care 
this accuracy might be obtained, but 1 doubt if 
the chronograph contacts are really reliable to this 
order of accuracy. With a car moving at 200 
m.p.h., this only means an error of 9 in. in the 
position of the car : and the tracks must * be 
straight and accurately measured if this accuracy 
in time is to be of value. These Mercer chrono¬ 
graphs wore used by Sir Henry Seagrave at Day¬ 
tona Beach, Florida, and also by Capt. Malcolm 
Campbell at Verneuk Pans. 

We now come to the problem of timing speed 
records of an aoroplane. In this case it is clearly 
impossible to have the aeroplane making its own 
oontacts at the starting and finishing points, but 
again, as the aeroplane must make a flying start, 
accuracy can be obtained by increasing the number 
of observations, or in effect increasing the number 
of starting posts and correspondingly increasing 
the number of finishing posts; also, the number of 
observers can be increased with ease, as the aero¬ 
plane is bound to be high up and, therefore, visible 
over a large area. Therefore with, say, two chrono¬ 
graphs, I do not think there should be any diffi¬ 
culty in obtaining results accurate to one-hundredth 
bf a second, if the starting and finishing posts can 
be near enough together, so that both starting 
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and finishing can be recorded on the same chrono¬ 
graph. In this case the chronograph must not be 
fitted with Holden electromagnets, but must be 
of the usual type as fitted in the Cambridge instru¬ 
ment. The observer will then press a contact on 
observing the aeroplane cross each of a series of 
planes which can bo defined by the observer looking 
through a small aperture and observing whon the 
aeroplane crosses a series of wires. 

The observer should be a good distance from the 
course, so that the series of planes forming the 
starting posts may be a reasonable distance apart 
to enable the observer to get a series of records 
without being hurried, and also it is desirable that 
these planes, which must all meet in the vertio&l 
line through the observer, should not be at too 
great an angle with each other, thus introducing 
complications in the calculations, and even errors, 
if the aeroplane is far off its course. Errors, how¬ 
ever, would be eliminated by having an equal 
number of observers on each side of the course 
and taking the means, or, if the exact track of the 
aeroplane is recorded, proper corrections can be 
calculated. 

We will now oonsider alternatives to this method 
suggested by the practice of other sciences. The 
most obvious parallel occurs in astronomy. It is 
one of the commonest observations to take transit 
times, that is to say, the time at which a certain 
star crosses the meridian. It is practically the 
same problem as that of obtaining the time at 
which an aeroplane crosses a certain plane in space. 
If the observer can get far enough away, it is easy 
to follow the aeroplane in a telescope, and with 
a suitable mounting the telescope can be rotated 
in the plane containing the observer and the course 
of the aeroplane so as to keep cross lines in the 
telescope sighted on the aeroplane. If contacts 
are placed upon the training mechanism, the 
instants at which the aeroplane crosses a series 
of planes can be reoorded without any lag or error 
due to the reaction time of the observer, and the 
error due to inaccurate following of the aeroplane 
can be greatly reduced by having a whole series of 
contacts. The observer does not know when each 
contaot is occurring; in other words, there is 
nothing to flurry the observer ; he can concentrate 
his whole attention on smoothly following the 
aeroplane with the lines in the telescope. 

Since writing the above, I have been able to 
disouss the problem with Mr. R. S. Capon, who is 
now superintendent of scientific research at the 
Royal Aircraft Establishment, South Famborough, 
and he tells me that he was led by exactly similar 
reasoning to the method which has been in use for 
some time on the speed oourse at Martlesham. 
With a large objeot like an aeroplane the telescope 
is unnecessary and open sights were used. To 
commence with, a camera free to turn about a 
vertical axis was used at each station as a check. 
Open sights on the cameras were directed by each 
observer on the aeroplane, and an arrangement was 
fitted whereby the shutter of the camera is auto¬ 
matically tripped when the axis of the lens is 
directed to the starting (or finishing) point, 
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Simultaneously with the tripping of the shutter a 
recording pen marks the moving tape of the chrono¬ 
graph. Seconds from a reliable chronometer are 
marked on the tape by a third pen. The camera 
supplies information as to whether the observer 
has kept his sights correctly on the aeroplane. 
In this way it has been found that the method is 
normally so accurate that it is now usual to dis¬ 
pense with the taking of photographs and to rely 
on correct sighting by the observers (see Jour. Boy. 
Aero . Soc No. 194, vol. 31, February 1927). 

A different method has been used for trial 
flights on the high-speed course at Calshot, mainly 
because certain apparatus happened to be avail¬ 
able which could be applied to this problem 
without additional expenditure. The method has 
been worked out by Mr. Gamer of the Royal Air¬ 
craft Establishment. In this case electrically 
driven Veeder counters are being used, operated 
from a tuning-fork giving ten complete vibrations 
per second. Two counters are used, one driven 
from a contact on one side of the fork and the 
second from a contact on the opposite side of the 
same limb of the fork. Hence the counters move 
forward alternately every twentieth of a second, 
each counter moving every tenth second. The 
problem in this case is simplified, as the Schneider 
Cup races start and finish at the same point. At 
the observation post a kinematograph camera is 
fixed in the starting (and finishing) plane, and the 
figures showing in the Veeder counters can be 
photographed simultaneously with any aeroplane 
crossing the observation plane. In this way, by 
running the kinematograph film at a fast speed, 
several pictures of the aeroplane are obtained, 
together with the readings of the two Veeder 
counters. From the photographs, the position of 
the aeroplane at start and finish and the time 
interval can be worked out with ample practical 
accuracy. The running of the tuning-fork can be 
checked immediately before and immediately 
after any flight. 

This method is really only suitable when a race 
finishes at the starting-point, as there would be 
difficulties in synchronising Veeder counters at 
two separate observation posts. Generally, the 
method is not so accurate as Mr. Capon’s, but it 
is no doubt attractive to persons who like to see 
instruments reading on actual dials in preference 
to having to measure up records. 3 

As a variant on Mr. Capon’s method, which 
avoids turning the camera, and eliminates errors 
due to lag in working the shutters, I would suggest 
fixing the camera so that its position is very 
accurately known, and taking a single photograph 
when the aeroplane is known to be in the field. 
Behind the plate I should put a photoelectric cell 
whioh would record instantaneously on a ohrono- 


1 Since this wu written, It seems that a slight modification ha* been 
introduced (or use on the straight three-lujometre speed course at 
Calshot Instead of Veeder counters outside the camera, rotating discs 
controlled from the toning fork are fitted In cameras ateaehendof the 
course, both cameras being electrically connected to the same fork. 
Thus shadow photographs of numbers perforated la the discs are 
obtained In the successive Wnema photographs. The method (or a 
short course Is undoubtedly very accurate, as the position of the air¬ 
craft can be worked out from the photographs with any accuracy 
Justified W the speed of the photographs. 
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graph through suitable amplifiers, or photographic¬ 
ally with a string galvanometer, the exact moment 
of the exposure of the plate, and from the plate 
itself one could calculate with sufficient aoouraoy 
the exact distance of the aeroplane from the true 
starting or finishing post. This, however, consider¬ 
ably increases the cost of the required apparatus. 

Mr. Capon has also patented (see Patent No. 
279,959) an alternative method which is capable 
of very great accuracy. In this method a camera 
is planed at each observation post with the lens 


pointed normally to the course. A film is moved 
at constant speed in each camera across a narrow 
slot. In this way a continuous photograph is 
obtained of a narrow strip defining the starting 
(or finishing) plane. Any object crossing the plane 
is therefore recorded, more or less distorted, How¬ 
ever, depending on its speed and that of the film. 
The films can be synchronised and marked with 
regular time intervals by means of sparks in 
spark-gaps near the slots, or by other suitable 
means. 


Experimental Method in Psychology. 

By F. C, Babtlett. 


T HE position which psychology occupies to-day 
in relation to the other biological sciences, 
both theoretical and applied, is due directly to its 
adoption of experimental method. Yet if the 
psychologist is asked to point out any single 
unshakable discovery of first-rate psychological 
importance, based directly and wholly upon ex¬ 
periment, his attempts to answer the question are 
always regarded as unsatisfactory. 

As is known, the earliest experimentalists in 
psychology were physicists and physiologists, most 
of them with a strong bent towards philosophy in 
their outlook. They set up a standard which in 
various ways has cramped and confined experi¬ 
mental psychology ever since. When a physicist 
approaches a problem in which he has to state how 
a stimulus affects any kind of response, he is bound 
to lay the burden of explanation upon the stimulus. 
When the physiologist approaches the same type 
of problem, lus emphasis is equally bound to be 
mamly upon the response side of the relationship. 
This he perfectly legitimately isolates so far as 
possible, trying to state its characteristics in terms 
of the functions of the mechanism immediately 
concerned. 

These are precisely the type of problem that the 
psychologist has most often attempted to carry 
over into his own field. Let us consider one point 
which grew out of the early experimental work on 
psychophysical methods. Fechner believed that 
all the content of experience, from the relatively 
simple sensation to the most complex reasoning 
content, was definitely measurable. Mainly as a 
result of his own observations, but aided also by 
the earlier work of Weber, he thought he could 
demonstrate this experimentally by showing that 
stimulus intensities and sensation intensities are 
related by a definite principle, the value of the unit 
sensation varying with the modality of stimulation. 
Innrder to establish the zero point for a sensation 
of given mode, and also the series of just noticeable 
differences piled up from this point by increase of 
Hie stimulus, he carried out a wonderful and patient 
series of experiments. He employed and somewhat 
improved Weber’s method of 1 limits *; he de¬ 
veloped the method of * mean error V but he relied 
mamly upon Hie method, already proposed by 

1 From the presidential address to Section J (Psychology) of the 
British Association, delivered at Cape Town oo July 20, 
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Vierordt, of * right and wrong * cases. This raised 
the problem of the doubtful judgments. 

A controversy grew up whioh has proceeded 
voluminously ever since, though at the moment it 
seems nearly to have worn itself out. Broadly, 
four plans for dealing with these * doubtful ’ 
judgments have been proposed and followed: 

(a) to divide them equally between ‘ right ’ and 
1 wrong * cases ; 

(5) to ignore them ; 

(c) definitely to instruct the observer to ‘ guess 9 
when he is uncertain and then, if doubt still persists, 
to lump all cases together with 4 guesses of greater' 
and ‘ guesses of less ’ as constituting an area within 
whioh stimulus variations have no corresponding 
sensation differences; 

(d) to prohibit the observer from being doubtful. 

All these devices ignore the very points whioh are 
ychologically the most interesting and important, 
rst they tend to treat each judgment in the series 

as equally and independently significant, the func¬ 
tion of the immediate stimulus. This is certainly 
wrong. Secondly, no judgment of this type is the 
expression of a simple stimulus-response situation, 
but of a stimulus-attitude-response situation. To 
demand guesses and to prohibit doubt both alike 
determine an att,itvde of observation whioh spreads 
over the whole experimental situation, affecting 
judgments which are assigned certainty just as 
much as the others. 

When an observer enters into an experimental 
situation, he brings with him propensities, ten¬ 
dencies, preformed organised systematic modes of 
response, the preformed cumulative organised effect 
of a mass of past discriminations. The stimulus, 
the situation that is presented, hits off some of 
these. They appear in him as an ‘ attitude and 
it is under the active control of this that he makes 
his responses. Only when we know more about 
how this is set up and about its precise effect upon 
the responses made, can we safely give to the 
latter the necessary weighting which makes their 
statistical treatment genuinely significant. I think 
that the psychophysical methods, studied from this 
point of view, will yet yield some enormously 
important results. 

If the physicist in his approach to the stimulus* 
reaotion type of problem tends to treat the stimulus 
regarded objectively as the main point of interest* 
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the physiological method of approach is equally 
bound to concentrate its attaok upon the im¬ 
mediate functional mechanism. From the earliest 
days up to the present a great part, perhaps the 
greatest part, of experimental psychology has been 
concerned with special sense reactions. Yot the 
psychologist has never staked out clearly any mode 
of investigation or characteristic problems which 
are specially his own in this field. In this he has 
again been over-influenced by the great founders 
of his science. 

Yet it is not the psychologist’s view of the prob¬ 
lem, but his handling of it, that has been fault} 7 . 
Suppose we are investigating some specific sensory 
threshold. The response of our observer will be 
determined by a number of groups of factors. 
There are the physical characters of the stimulus : 
its intensity defined physically, its duration, often 
its medium of conduction to the sense organ con¬ 
cerned, relevant facts of its physical and chemical 
structure. There is the absolute sensitivity of the 
local responding physiological system, though this 
can never be absolutely measured short of cutting 
it out of its organic setting, which is just what the 
psychologist must not do, though the physiologist 
certainly may. There is the order of presentation 
of the stimulus in its series, which raises problems 
already touched upon in connexion with the psycho¬ 
physical methods ; and the correlated physiological 
questions of the state of adaptation at the moment 
of the sensory system. 

Operating over and above and through all of 
these are the tendencies, attitudes, moods, intel¬ 
lectual and emotional habits of the obsorver, the 
states variously characterised as states of con¬ 
fidence, hesitation, doubt, timidity, assertiveness, 
certainty. An image, flashing out suddenly at a 
given point, may change the whole character of a 
response and of succeeding responses. So may the 
verbalisation or formulation of a judgment. 

These so-called higher mental processes are 
precisely the psychologist’s main concern. They 
can be experimentally set up and controlled to a 
large extent, while the other factors are kept 
relatively constant. It is our business to show how 
they are set up, and how they then powerfully 
determine reactions within the special sense field, 
even in the simplest cases of reaction. It is of no 
use simply to say that there are these determinants, 
and then to take refuge in a fruitless hypothetical 
physiology of the central nervous system. Perhaps 
the time may oome when the bulk of sense psy¬ 
chology will be swallowed up in physiology, but 
that time has not come yet, and it we act as if it 
has we gain little but deserved suspicion from other 
scientific workers. 

Already there are a few experimental studies of 
special sense problems from this point of view, 
They are less frequent and less thorough than they 
should be, and this is because the psychologist has 
generally been content to follow his more physically 
and physiologically minded predecessors, instead of 
envisaging the problems of sensory reaction for 
himself. When the psychologist studies a special 
sense response, it is his business to try to show how 
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that response, carried out in its normal organic 
setting, is being determined directly by facts other 
than those of the immediate sensory meohanisms. 
Cues other than those of the special sensory 
stimulus are operating through response systems 
of a higher, or more complex, order than those of 
the directly excited sense. For these response 
systems at present psychological names have to be 
used, and we have to show how they come into 
play and what they do. 

It should therefore be particularly interesting to 
turn to the experimental attack upon the higher 
mental processes. I propose to take as typical the 
study of the responses called * remembering ’ and 
‘ recognising \ 

The experimental investigation of memory is 
dominated by the work of one man who is com¬ 
monly supposed to have been a great benefactor of 
experimental psychology, but who, in spite of his 
impressive work, seems to me to be the errant 
leader of a very sheep-like flock. In 1885 Hermann 
Ebbinghaus published his new programme for 
experiments on memory processes. Already, since 
1879, he had been studying his own modes of recall 
by methods which were at that time novel. The 
ublication of his results settled the direction of 
ow of the main stream of experiments on memory 
from that day to this. 

As is now well known, Ebbinghaus’s great innova¬ 
tion was the use of nonsense syllables for memorising. 
He claimed four great advantages for these over 
any other type of material : they are simple ; they 
are homogeneous ; they can bo indefinitely com¬ 
bined, but in all combinations the material remains 
essentially on the same level; they “ admit of 
quantitative variation which is adequate and 
certain It is fairly easy to show that not one of 
these four claims is in fact sound. 

There is thus the old difficulty in a new form, 
the exaggerated respect for the stimulus or the 
situation. The psychologist is studying the com¬ 
plex responses of a highly developed organism and 
how they are determined. They have been called 
forth to meet the claims of a very unstable and 
varying obj ective environment. They are no doubt 
in many ways more stable than that'environment. 
But if the environment is violently simplified it is 
mere superstition to trust that they also get simpli¬ 
fied in a corresponding manner. They become 
different, but are just as likely to become yet 
more highly complex. Stability of determination, 
not simplicity of structure in objective determining 
factors, is what we need to make our experiments 
convincing. Stability of determination is com¬ 
patible with complexity, and even with considerable 
variation of objective determinants. Somehow an 
experimental method has to be developed which 
recognises this faot, 

I turn for a moment to experimental work on 
‘ recognition ’ merely to bring out one further 
point of method. Since very early days an enor¬ 
mous amount of work has been done on this topic. 
It has issued in five or six different theories no one 
of which can claim finality. The diversity of thi# 
result is due to different causes, but one is perhaps 
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particularly important. There is a strong tendency, 
when any complex response like recognition is being 
studied, to attempt to draw a ring round it and to 
seek its explanation within these imposed limits. 
Thus the explanation of recognition is sought in 
something that happens at the moment of recog¬ 
nition. This is surely wrong. An object or event 
may be recognised or not largely on a basis of how 
it was reacted to in the prior perception. A sound, 
for example, may be heard : it will not be recog¬ 
nised unless it is so listened to that it possesses 
qualities, characteristics, a setting, and a signifi¬ 
cance. To the persistent study of a complex 
mental response as if its psychological explanation 
must be found inside an imaginary circle that 
encloses it, much of the disrepute into which ex¬ 
perimental psychology tends to fall may be traced. 
It is perhaps the last and subtlest form of the out¬ 
worn * faculty * psychology. 

I suid at the beginning that the early experi¬ 
mentalists in psychology were physicists and 
physiologists with a strong bent towards philosophy. 
If in the history of the subject experimental psy- 
oologists have shown themselves too submissive to 
physical and physiological methods, it is even more 
true that they have often pursued philosophical 
ideals. This pursuit is in full cry still. A very 
brief consideration of current movements which 
originate in the laboratory will illustrate this point. 

There is probably no contemporary movement in 
psychology which has more profoundly influenced 
psychological thought in English-speaking countries 
than the so-called GeMalt Psychologie, I have, as 
every experimental psychologist must have, a very 
great admiration for the brilliant work of Wer¬ 
theimer, Kohler, and Koffka. It has shed much 
new light on old problems, as well as a good deal 
of old light on new problems. It starts specifically 
from experiments upon visual perception and its 
rimary method is that of phenomenological 
ascription. When wo are presented with a per¬ 
ceptual situation, what is it that we experience ? 
The answer is inevitable and is one which, from 
this point of view, has, I think, always been given. 
We cannot desoribe our experience in this sort of 
situation as a mosaic of tiny bits each correspond¬ 
ing with its isolable part of the stimulus or situation. 
The blue sky which is seen is not, as Kdhler says, 
made up of an infinite number of blue sensation 
units, but is seen as a continuous blue expanse. 
The moving dots and lines, in Wertheimer’s experi¬ 
ments, are seen, not as stationary points in temporal 
.relations, but as a unitary and indivisible move¬ 
ment. 

Sometimes the experiments are more behaviour¬ 
ists,-but still it is the attitude of phenomenalistic 
description that determines their interpretation, 
The animal that has been trained to react positively 
to a and negatively to 6 at once reacts positively 
to 6 if a is removed and c is introduced bearing that 
relation to b which b had to a. This must be 
because the initial reaction was not to a, or to 6, 
and not to a and b and a relation between a and 6, 
but to a total indivisible situation only to be 
described as a-b-in-relaUon. Again, an animal is 
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set a complex problem and typically achieves the 
solution suddenly ; for what we call the ‘ correct * 
solution is a reaction to the total situation as built, 
or figured, or formed. 

Thus a fundamental psychological question tends 
to be : “ What is the nature and what ye the 
characteristics of these indefeasible forms or pat¬ 
terns which stand over against all our reactions, 
compelling them to be as they are ? ” In our 
answer we can easily slip into the persistent error of 
over-emphasis of the objective side of the situation- 
response problem. I do not say they do this, but 
in his doctrines of physical Qestalten , Kohler qomes 
very near it. Or again, looking to the response 
side, we may try to build up inside the responding 
mechanism a complex system, somehow corre¬ 
sponding to the integrated phenomenal situation. 
Then, as in Kohler’s theories of ionic concentration 
within the central nervous system, we are almost 
sure to slip into sheer speculative physiology. 
Finally, the phenomenological attitude seems 
bound to issue in a comprehensive theory about 
the nature of the world as we know it, rather than 
in a scientific study of the determination of human 
response. It is the latter alone which is truly 
amenable to experimental treatment. 

There is another contemporary movement, also 
originating in Germany, much less widely influential 
in other countries at the moment, but likely to 
attract more and more attention. This springs 
from the work of Prof. E. R. Jaenseh. It also 
has a definite experimental basis. Jaenseh ex¬ 
perimentally discovered a type of imagery Which 
seemed to lie somewhere between the after¬ 
sensation on one hand and the genuine memory 
image on the other. 1 cannot attempt to describe 
his extremely keen investigation ot this eidetic 
imagery, as he called it. At the moment the main 
point is that he considered it demonstrable that a 
proneness to eidetic imagery is correlated with a 
number of other reaction tendencies. He elabor¬ 
ated a theory of the twofold division of all human 
subjects into integrate and disintegrate types. 
The integrate is the artistic, synthetic type, taking 
everything as a whole and having an inevitable 
accompaniment of persistent marked tempera¬ 
mental qualities and tendencies. The disintegrate 
is the scientific, analytic type, tending to split up 
presented situations and to deal with them piece¬ 
meal, and he also has his invariable, persistent, 
accompanying temperamental character. 

Now this view does certainly seem to be bio¬ 
logical in bent, and it is being explored throughout 
by experimental study. Moreover it strives, and, 
I think, successfully, to avoid that artificiality 
which, as we have seen, hangs over conventional 
laboratory methods for the investigation of the 
higher modes of human response. It rightly treats 
our problems as problems of reaction tendencies, 
of their determination and their grouping. But it 
does seem to be rather in a hurry with its sweeping 
generalisations. 

In contemporary English psychology there is 
only one complete and world-explaining system of 
this sort, and that is the system which has been 
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developed by the keen and penetrating work of 
Prof. C. Spearman. Here again we are invited to 
begin with experiment, not merely upon perceptual 
processes, not merely upon imagery, not merely 
upon more complex intellectual responses still, but 
upon any psychological problem whatever. Where- 
ever we begin we Siall speedily find illustrated the 
working of the few immutable laws upon which all 
mental structure, and it may be the very universe 
itself, are built. They stand indeed at the portals 
of our science. Know them and everything is 
plain ; ignore them and all is confused. They are 
conceived, not as tendencies serving the ends of 
biological adaptation, but after the fashion of 
physical principles of universal scope describing the 
inevitable structure and frame of mental life. 

That Prof. Spearman has done more for the 
development of several fields of psychological re¬ 
search than any other living Englishman cannot 
be disputed. His contributions to the develop¬ 
ment of psychological statistics, and his work in 
the field of the investigation of intelligence must 
give him a permanent place in the history of the 
subject. Yet the notion of experiment mainly as 
a tool for laying bare and illustrating the operation 
of a few basic and fixed laws must seem to the 
biologically minded investigator very unsatisfying. 

No survey, however scrappy, of contemporary 
movements in experimental psychology can be 
satisfactory without some reference to behaviour¬ 
ism. Of all the movements this is the one which is 
most thoroughly experimental, alike in its methods 
and in its formation of problems. It has laid firm 
hold on the point of view that experimental psy¬ 
chology is an investigation of the conditions 
determining high level biological reactions in animal 
and man. It is so round in its denunciation of 
philosophy that its excessive readiness to system¬ 
atise its own principles of explanation is amusing. 
We can see this readiness in the haste with which 
it has exalted the principle of * conditioned reflex * 
into an all-embracing explanation, though many 
of the problems of human response concern the 
emergence of new effector functions and conditioned 
reflex has nothing to do with this, and though 
conditioning at the human level is excessively 
speedier ana often far more stable than anything 
that has ever been experimentally observed. 

We can see it, also, in the behaviourist's dog¬ 
matic assertion that the development of conscious¬ 
ness within any type of biological response never 
makes any difference in subsequent response. 
Such dogmatism is only another instance of the 
experimental psychologist's fatal proneness to run 
beyond his data. It is explicable in the light of a 
study of the origins of behaviourism, for it was by 
the adoption of behaviouristio methods alone that 
the investigation of animal response below the 
human passed from the anecdotal and analogical 
stage and became genuinely a part of biological 
science. But to push the principles involved into 
the whole of human psychology is just as bad as to 
carry out some departmental investigation into 
perceiving, or imaging, or thinking, or some sen¬ 
sorial fuhotion, and then to use the results forthwith 
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as a master-key to ail the problems of human 
determination. 

Some of the reasons why experimental psychology 
has often attracted unfavourable criticism and 
failed to hold its Btudents should now be clear. In 
work on the special senses it has frequently at¬ 
tempted to deal with problems that the physicist 
or the physiologist with their specialised training 
could solve more satisfactorily. In dealing with 
the higher mental processes it has been over- 
impressed with the necessity of standardising 
objective situations and has constantly proceeded 
as if the simplification of a stimulus were equivalent 
to the isolation of a response. Persistently it has 
shown unnecessary readiness to build upon special¬ 
ised investigations wide systems which pretend a 
finality and universality that they do not possess. 

I bel ieve the time has now come for pushing these 
criticisms vigorously and for attempting to meet 
them in practice. It could scarcely have come 
much earlier. After all, whatever the limitations 
of his outlook, it may fairly be claimed that the 
experimental psychologist has done more than 
anybody else to keep alive the interest in special 
sense problems. As for the work upon relatively 
more complex processes, a new and struggling 
science was almost bound to imitate methods 
already fully established in other fields and to 
exploit them so far as they would go. 

Holding all this firmly in mind, what conclusions 
can we draw ? First, it follows that the experi¬ 
mental psychologist must claim that for the present, 
and perhaps for always, he is as much clinician as 
experimenter. He has not merely to arrange con¬ 
ditions and record results. There seems to be a 
notion abroad that there is so much uncharted 
ground in psychology that an investigator can do 
anything he pleases, and so long as he observes 
everything possible, his results are bound to be 
significant. This is utterly false. His observation 
is definitely that of a man with a problem, and 
generally also with a personality, in view ; and it 
is by consequence almost glaringly selective. He 
is not alone among experimenters in this respect. 

From a reading of the theory of the matter one 
might be tempted to suppose that the best experi¬ 
menter would, once the experiment is arranged, be 
merely a rather complicated and delicate recording 
and calculating device. Those who have a reputa¬ 
tion for brilliant experimental work in any field 
singularly fail to impress this character upon the 
intelligent and sympathetic onlooker. Anybody 
who by experiment is going to discover anything 
important about the determination of human 
reactions must first have developed a certain 
character of human reaction for himself. If this 
is to be used against him when he claims validity 
for his discoveries, it is a sort of stone he can return 
with some effect, whoever his opponents may be. 

Yet it is extraordinarily important that the 
experimental psychologist should not be exclusively 
concentrated upon the particular reaction which he 
is specifically studying* Just because it is the 
intact subject, the intact organism, that we are 
concerned with, the conditions of any reaction am 
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apt to branch widely. The problem for us, for 
example, is not to find out how the eye sees or the 
ears hears, but how the animal and man do. No 
doubt we can answer this problem only in an im- 
perfeot way, but it takes us no nearer perfection to 
cut the ear or the eye out of the man. This is true 
with increasing force as we go higher in the level of 
response. Indirect cues are neither to be ignored, 
nor to be cut out, but definitely to be studied. 

Secondly, no experimental psychologist must 
profess, with unvarying belief, the dogma of con- 
stancy of objective conditions. If, biologically 
speaking, human reactions had been built up to 
meet a series of unchanging environments, emphatic 
insistence upon rigidity of conditions would be 
justifiable. Obviously, they are not so built. So 
far as the psychologist is concerned, many of the 
most important characters that dominantly Bet the 
course of our reactions belong directly to the 
organism with whioh he is dealing, to its immediate 
and remote past history and to its present specific 
and general state of adaptation. 

In the third plaoc, the position which I have 
stated carries with it that the experimental 
psychologist, at the end of his studies, has to be 
satisfied with indicating trends, directions, pro¬ 
clivities father than dogmatic laws. HiB pheno¬ 
mena are essentially biological, in process of develop¬ 
ment, displaying no hard-and-fast boundaries any¬ 
where. He may formulate dogmatic laws, and 


use experiments as imperfect illustrations ; but this 
is the wrong order of things, though it has been by 
far the oommonest and is still the easiest. 

Finally, there is the question of the relation of 
the results of specific experimentation to the claims 
of general systematic theorising. I am not for one 
moment for the haphazard experiment that has no 
idea, no broadly formulated problem, behind it. 
Also I would condemn that scatter of descriptive 
results, unco-ordinated, unsystematised, which is 
common in many directions nowadays. We must 
explain our results and not merely collect and 
exhibit them. Yet I would urge that when we have, 
for example, satisfactorily stated the conditions of 
some particular perceptual reaction, we have no 
more right to pronounce magisterially upon a 
complex problem of reasoning Qian a physiologist 
who has studied respiratory functions has to pre¬ 
tend at once to clear up the secrets of spinal 
reflexes. No doubt the physiologist would never 
for a moment attempt to do this, but unfortunately 
it is not so easy to answer for the pretensions of the 
experimental psychologist in a like case. It may 
even be that all our specific studies will lay bare 
common broad principles of the determination of 
response. Even so, the broad principles are not 
the explanation of the specific problem, and for 
whatever they may be worth, before we erect them 
into a comprehensive system, we must have the 
specific problems widely and patiently worked out. 


Obituary. 


Sib E. Ray Lankester, K.C.B., F.R.S. 

E ARLY in the year 1879 I received a letter from 
the eminent comparative anatomist, Kitchen 
Parker, advising me to come over to Cambridge to 
take Francis Balfour's course of lectures in com¬ 
parative embryology. I sailed from New York 
two days later, and by far the leading personal 
impression of my life was in meeting Francis 
Balfour in the great court of Trinity College, 
Cambridge. At this first moment he seemed to 
me a superman, and the impression was continually 
strengthened during the frequent and ever memor¬ 
able contacts in lecture room, laboratory, afternoon 
bicycling trips, and evening dinners in Balfour’s 
rooms. On these weekly occasions he was wont to 
invite two or three of his students, including 
.William B. Scott and myself, to meet sympathetic 
colleagues of his from London, Cambridge, and 
Oxford. Among the latter I recall especially young 
Oscar Wilde, who was just beginning to attract 
attention; Henry N. Moseley, fresh from the 
Challenger voyage; and E. Ray Lankester, then 
professor of zoology and comparative anatomy at 
University College, London. 

This fortunate early acquaintance with Lankester 
ripened into a lifelong friendship, sustained in more 
recent years by active correspondence and inter¬ 
change of ideas. I was never able to induce 
Lankester to visit America, because, as he freely 
confessed, there was one thing in the world which 
he hated and dreaded, and that was a sea voyage— 
probably from unhappy experiences in crossing 
the English Channel which undoubtedly hurt his 
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pride as a physiologist and anatomist ! But on 
every occasion when T returned to England I 
eagerly refreshed my personal acquaintance with 
him, spending delightful hours in his rooms in 
Chelsea, partly recalling our Cambridge days but 
more frequently discussing the newer phases of our 
knowledge of the ascent of man revealed by the 
discovery of the rostro-carinate flints along the 
shores of East Anglia. It was probably Lankester 
who suggested this highly appropriate name for 
these ‘ beak-keeled ’ implements found by J. Reid 
Moir of Ipswich. 

I consider Lankester’s warm support of Reid 
Moir’s excavations and his courageous advocacy 
of the human origin and manufacture of these 
primordial flints, against the incredulous and 
indifferent attitude of the reigning archaeologists 
of the day, one of the most striking evidences of his 
independence of judgment and of his powers of 
observation. He loved to handle the few specimens 
of these flints of East Anglia and of Piltdown, 
Sussex, which he kept in his home, and he forcibly 
and often vehemently championed their authen¬ 
ticity. On one very salient point we always 
differed; namely, on the geological age of the 
rostro-carinates. He steadily insisted that they 
were Pleistooene, while I maintained that they 
were Pliocene, a distinction with a very important 
difference. 

As the last survivor of the great group of Vic¬ 
torian zoologists and a veteran of many scientific 
and geological contests, Lankester represented all 
the ardent convictions and intensities of feeling 
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which have now given way to the plaoid contempla¬ 
tion of past controversies and a lack of intense 
conviction and even personal animosity over differ¬ 
ences of scientific opinion and interpretation. On 
the occasion of my last visit to Chelsea, in the summer 
of 1926, he Hared up on a theological question and 
vividly recalled to my mind the heated arguments 
of the period when I first had the privilege of meet¬ 
ing him in Cambridge. Overcoming his advancing 
physical infirmity with characteristic courage, 
Lankester gave up attendance at gatherings in 
which he was wont to be a gladiatorial leader, but 
the fires of his intellectual, scientific, and moral 
intensity burned as brightly as ever. Noxt to 
Huxley he was the most combative zoologist of 
his age, and next to Huxley the most ardent dis¬ 
seminator of the truths of Nature. While violent 
and even uncompromising in controversy and in his 
opinions and estimates of other men, on the other 
side of hiH nature was a delightful spirit of romance, 
tenderness, and warmth of affection which endeared 
him to all his closer friends. 

In the passing of Sir E. Ray Lankester we have 
lost one of the great figures and forces in the 
zoology and biology of the nineteenth century. 

Henry Fairfield Osborn. 


University College, London, celebrated its cen¬ 
tenary last year, yet 8ir Ray Lankester succeeded 
the first professor of zoology—Robert Grant of 
Edinburgh. Grant had many pupils of eminence, 
including Sir Michael Foster, but his brilliant early 
promise was not fulfilled, and waned before his 
death into insignificance. Ray Lankester suddenly 
and swiftly made the zoological lecture-room one 
of the most noted places in tho College. It was 
said that he was the only man in London who could 
hold his lectures at one o’clock, the sacred luncheon- 
hour, and have them crowded. His lecture-room, 
and Balfour’s at Cambridge, were the two foci from 
which the new views on morphology and evolution 
were spread through the academic world, and his 
Quarterly Journal of Microscopical Science was the 
organ of publication for the researches—now classic 
—which were going so swiftly, and apparently so 
surely, to complete Darwin’s work. 

Lank ester’s lectures were astoundingly perfoct. 
Three days a week, at one o’clock, the lecture-room 
was lined with wall-diagrams, made under Lan- 
kestor’s direction and often from his own drawings, 
and hung on the wall in appropriate order by his 
skilful coadjutor Jessop (happily still with us). 
Every seat was filled, and one or two women 
students were allowed to listen, unseen, in the 
gallery. The professor entered—a powerful, reso¬ 
lute, confident figure, with strong black hair and 
muscular torso. He looked round the diagrams, 
surveyed us (as we felt, somewhat as if we were 
cookroaches), and gave for an hour a clear con¬ 
secutive account of forms and conceptions wholly 
new to us, with such skill that we were unconscious 
of the marvellous scope and concentration of his 
lectures, and unconscious of difficulty in the subject* 
At the same time, apparently without effort, he 
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drew on his many blackboards with firm sweeps of 
wide lines clear diagrams, which were left un¬ 
touched during the day for those who had been 
unable to copy as quickly as he drew. I have no 
recollection of seeing him refer to notes except to 
dictate the definitions of groups, or rarely for some 
drawing. 

For us in 1881, Lankester was infallible, yet his 
lectures set us arguing and theorising and longing 
to advance knowledge. The reproduction of 
Eugleva is not known ”, he said in one lecture ; 
“ this is not because there is any impossibility of 
knowing it, but because it has not been observed. 
Any one of you may find it out by carefully watching 
and examining a glass of water containing Euglma 
for twenty or thirty hours, and if you write down 
your observations they will be read with interest 
by every zoologist in Europe He told us of one 
important discovery by the patience of an unknown 
amateur and of another important discovery 
through accident, and breathed into us the passion 
for advance of knowledge which informed his fife. 

Geo. P. Bidder, 


The influence of so prominent, so highly cul¬ 
tured, and so energetic a naturalist as Sir Edwin 
Ray Lankester could not fail to have an important 
effect in his day, especially as the value and extent 
of his own original labours covered so wide a field, 
namely, from Protozoa to Vertebrates. Since his 
early paper on the developmental history of the 
Mollusca, with its twelve quarto plates, zoologists 
felt that here was a brilliant colleague, and his 
subsequent career more than justified the opinion, 
not to allude to the able men such as Benham, 
Goodrich, Willey, Sydney Hickson, Robt. Gunther, 
and others trained under him. 

In every field he entered Lankester left his mark ; 
and with his facile pen and pencil extended our 
knowledge of Nature and her ways. To the last 
he resolutely fought for the early introduction of 
the study of Nature in the school curriculum, and 
for the liberal treatment of natural science and its 
workers by our legislators. No man had a wider 
influence in spreading the knowledge of biological 
science amongst the public ; indeed, his labours 
in this respect—from first to last—call for grateful 
remembrance. His fascinating lectures, and his 
attractive popular articles in various channels, 
rendered him, perhaps, the best known zoologist 
of his day, whilst his familiarity with physics and 
chemistry enabled him to add breadth to his views. 
His influence spread to the medical profession by 
his suggestive papers on Trypanosoma and other 
dangerous tropical pests, on Pasteur and hydro¬ 
phobia, and on centenarianism. 

Lankester’s life-long interest in marine zoology 
culminated in the establishment of the important 
Plymouth Marine Laboratory, and few know of 
the minute study he made previously of the only 
British Marine Laboratory and its surroundings 
along with Prof. Hubreoht and Mr. (now Sir) 
A. G. Bourne. Lastly, as Director of the Natural 
Histoiy Departments of the British Museum, 
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chief editor of the Journal of Microscopical Science , 
and bearing other responsibilities, he worthily held 
the most prominent position of his day in biology, 
and the loss of so capable a man and bo genial a 
friend is deeply felt. W. C. MTntosh. 

Sir W. Baldwin Spencer, K.C.M.G., F.R.S. 

This is written away from books and other aids 
to memory, and must be taken for what it is, 
not a biographical sketch but rather an apprecia¬ 
tion. Baldwin Spencer graduated at Exeter 
College, Oxford, and has for many years past been 
one of our honorary fellows ; so I was in the way 
of seeing him whenever he was in England. Again, 
on a visit to Australia with the British Association 
in 1914 I had the chance of observing him at work 
among the countless treasures with which his 
explorations had enriched the Melbourne Museum. 

About his personality I need say no more than 
that Spencer himself was more inspiring even than 
his books. He had all the traits of the first-rate 
man of science—faithfulness to fact, cool and 
penetrating judgment, hatred of humbug and 
half-truths; and, above all, a forcefulness and 
courage that made him not only conceive noble 
schemes of research but also carry them out at 
all costs to a finish. Alas I his own end among the 
rigours of Tierra del Fuego is proof enough of an 
intrepidity verging on recklessness. I had a letter 
from him written from that desolate spot very 
shortly before his death, in which there is not the 
slightest hint of danger ahead, and every word 
betrays the enthusiasm provoked by the prospect 
of good hunting. Though his voyage out in a 
cargo-boat (on which he had to sign on as purser 
to get a passage) cannot have been altogether 
luxurious, he makes light of it. Indeed, his only 
complaint, if it can be reckoned one, is that the 
Argentine authorities insisted on his maternal 
cognomen being tacked on to the paternal ‘ Spencer' 
—a fact that reminds him, he says, of the fact that 
the matrilineal system is not confined to aboriginal 
Australia. 

Now as to the inspiration that all of us have 
received from Spencer’s books. It is no exaggera¬ 
tion to say that <( The Native TribeB of Central 
Australia ”, when it appeared in the late ’nineties, 
gave a new orientation to social anthropology. 
The biologist of the Horn Expedition of 1894 to 
the Central region had soon discovered that nothing 
among the rest of the fauna could compete in 
interest with man, and, fortified by the local 
knowledge of Mr, F. J. Gillen, had produced a 
monograph that exhibited Stone age mentality 
as something almost sui generis y so utterly did 
its processes differ from those of civilised humanity. 
Soon Sir James Frazer had got to work on the new 
facts, and it would scarcely be unfair to say that 
for him, henceforth, primitive man meant first 
and foremost the Arunta. So it was with the rest 
of ub. I have numerous letters of that period from 
Andrew Lang which—though he by no means saw 
eye to eye with Sir James Frazer on questions of 
theory—are equally obsessed with the Central 
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Australians as the real thing at last, the human 
prototype as near as we shall ever meet him in the 
flesh. 

Spencer’s further accounts of the North-Central 
tribes and of those of Northern Territory proved 
no less sound, if a little less startling, since they 
revealed w hat were essentially the same conditions 
—namely, totemism and a type of cult which some 
would call magic, others rudimentary religion, the 
two in close conjunction and permeating every 
department of the native life. 

It may be added by way of testimony to the 
conscientiousness of Spencer as a man of science 
that recently he has revised his whole study B*f the 
Arunta, correcting linguistic slips and more especi¬ 
ally seeking to make allowance for the fact that 
Giilen and he w r ere in closer touch with one part 
of the tribe, or rather nation, than with the rest— 
the total result, however, being to confirm the 
fundamental accuracy of the original presentation. 
His works will survive alike on account of their 
unique contents and because they are models of 
scientific method. A great man has passed away 
suddenly, even tragically. But, mourning him, 
his many friends will be consoled to think that 
what he wrought wfill not pass away ; for he 
wrought as a master. It. It. Marett, 

Wk much regret to announce the death at Wash¬ 
ington of Mr. Emile Berliner, one of the inventors 
of the microphone and the inventor of the gramo¬ 
phone. Born in Hanover on May 20, 1851, 
Berliner migrated to America in 1870 and t>ecame 
a salesman in Washington, and it was there in 
1876 that he began experimenting with Bell’s 
recently invented telephone. The following year, 
almost simultaneously with Edison, he brought 
out his device for varying the electric current by 
varying the pressure between two contact points, 
and many years later the Supreme Court of the 
United States declared Berliner to have been the 
original inventor of the transmitter. Berliner’s 
next notable invention w^as the gramophone. 
Edison’s phonograph, patented in 1878, included 
wax cylinder records cut by an engraving tool 
which rose and fell—the * hill and dale ’ method. 
Berliner employed discs which were engraved 
by a tool which vibrated from side to side—the 
4 lateral cut’ method. His patent was taken 
out in 1887, and his original machine was ex¬ 
hibited in the Franklin Institute on May 16, 1888 ; 
it is now in the National Museum, Washing¬ 
ton. Berliner also devoted himself to the improve¬ 
ment of the acoustic properties of public buildings, 
and in 1907 brought out a revolving cylinder internal 
combustion engine for aircraft. 

We regret to announce the following deaths: 

I)r. T. J. I’A. Bromwich, F.R.S., formerly fellow 
and praalector in mathematical scienoe at St. John’s 
College, Cambridge, and University lecturer in mathe¬ 
matics, on Aug. 24, aged fifty-four years. 

Prof. S. B. Schryver, F.K.S.T professor of bio¬ 
chemistry at the Imperial College of Science and 
Technology, on Aug. 21, aged sixty years. 
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News and Views. 


There appears to be no end to the difficulties 
which beset zoological nomenclature. No sooner has 
one set of decisions been issued than zoologists are 
invited to send to the International Commission 
their opinions regarding a new batch of recommenda¬ 
tions. The most recent recommendations are pro¬ 
posals made for changes in the International Rules 
for Zoological Nomenclature, but the proposals are 
so numerous that they cannot all be circulated, and 
zoologists must, if they so desire, consult many of 
them either in scientific journals in which they have 
appeared, or in manuscript at the office of any of the 
Commissioners. The circular issued by the Secretary 
to the Commission gives no hint as to the weight laid 
upon the opinions of zoological societies or private 
zoologists by the Commissioners who receive them, 
but the general impression made by the propositions 
for revival is that there is a fairly widespread dis¬ 
satisfaction with the rules as they stand or as they 
have been applied. 

It is impossible even to indicate here all the sugges¬ 
tions that have been put forward for the revision of 
zoological nomenclature, but two of very general 
interest may be referred to. The proposal is made 
that the starting-point of zoological nomenclature 
should be the twelfth edition of Linnaeus, and not 
the tenth edition as at present. In our opinion, the 
adoption of the tenth edition was a blunder, but 
whether it is possible now to undo the evils that have 
arisen from that false step and the acceptance of 
many papers printed in the transitional stage from 
1758 to 1766 which it made necessary, is a question 
demanding the most careful consideration. A second 
proposition of great significance paves the way for a 
more strict definition of papers whioh may be accepted 
for purposes of priority in zoologioal nomenclature. 
It is essential that no dubiety should exist as to what 
constitutes acceptable 1 publication and that freak 
publications should be ruthlessly barred. If the re¬ 
commendations here made have the effect of con¬ 
fining attention to genuine papers of scientific inten¬ 
tion and import, they will help to clear the somewhat 
cloudy air of zoological naming. 

In view of complaints which we understand have 
been made by fishermen in Scotland regarding the 
damage caused to fishing gear and to food fishes by 
seals, the “ Report on the Seals and Sea Lions of 
California ”, issued by the Californian Division of 
Fish and Game (1028), is of more than usual interest. 
The complaints made in California are similar to 
those made in Scotland : that the animals are very 
numerous, that they are increasing in numbers, and 
that they take enormous quantities of fish of economic 
value and cause considerable damage to gear. The 
very extensive investigation made by the Division 
of Fish and Game shows that the complaints are, to 
say the least, much exaggerated. The only satis¬ 
factory method of deciding the exaot nature of the 
food is by examination of stomach contents, and this 
has shown that the food consists of great variety, 
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some of the animals containing only squids and 
ootopods, while the great bulk of the food of the 
others consisted of-coarse fish not used commercially. 
Of thirty-five seals examined in one instanoe, only 
two “ contained food items in kind or quantity worth 
considering with respect to their .direct bearing on 
the fishing industry *\ With regard to the damage 
to gear the evidence was also unsatisfactory, most of 
it being vague and circumstantial. The conclusion 
reached here was that although a certain amount of 
damage appears to be done to gear, it did not appear 
to be very extensive, and a good deal of the damage 
credited to sea-lions and seals may well have been 
caused by other creatures. 

The full scientific staff for the British, Australian, 
New Zealand Antarctic Research Expedition under 
the leadership of Sir Douglas Mawson has now been 
selected. Counting the leader the number will be 13, 
making with the master and crew of the Discovery a 
total of 40 souls. Dr. W. Wilson Ingram (Sydney) 
an 4 old contemptible 1 with a distinguished war 
record, has been appointed medical offioer. Mr. 
Marr, who lias been on the Discovery in a former ex¬ 
pedition, and Prof. Harvey Johnston, of the University 
of Adelaide, will be senior zoologists, assisted by Mr. 
H. O. Fletcher of the Australian Museum, Sydney, and 
Mr. Falla of New Zealand. The two latter will 
specialise in taxidermy. Mr. A. Howard, of the 
University of Melbourne, will be responsible for chemi¬ 
cal work, and Mr. R. G. Simmers of the Meteorological 
Offioe, Wellington, New Zealand, for meteorological 
observations. Instructor Commander H. Moyes haa 
been seconded by the Australian Navy to act as survey 
officer, while the Australian Air Force is providing two 
aviators in Pilot S. Campbell of H.M.A.S. Albatross 
and Sergeant Douglas of the Flying School, Point 
Cook. Petty Offioer Williams has been appointed in 
England as echo-sounding and wireless expert, and 
Mr, Frank Hurley, well known for his work in the War 
zone, in the Antarctic, New Guinea, and elsewhere, will 
be official photographer and kinematographer. The 
master of the vessel is Captain J. K. Davis, and the 
crew has been selected almost entirely in England. 
The whole Expedition, therefore, is a fine example of 
British team work. Besides the contributing govern¬ 
ments and the many firms which have donated gifts of 
food and clothing, Mr. MaoPherson Robertson of 
Melbourne has made £10,000 available to meet the 
costs of the Expedition. It is anticipated that the 
Discovery will reach Cape Town early in October and 
take on board the contingent from Australia whioh 
will arrive in the s.s. Nestor . The vessel will then 
proceed to Kerguelen and, after coaling, sail to the 
Antarctic, 

On more than one ocoasion we h&Ve directed atten¬ 
tion to the fine progress made by the museums of the 
United States in catering for the needs of youth. The 
Field Museum of Chicago, founded in 1803 by a 
donation of 1,000,000 dollars from Marshall Field, 
afterwards supplemented by a further $,000,000 
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dollars bequeathed on his death, has always kept the 
interests of children in the foreground, and now 
publishes a pamphlet, “Field Museum and the Child”, 
dealing with these activities. Free admission to the 
museum is granted to children and their teachers on 
all days, but this passive policy is supplemented by 
many extramural efforts. Portable exhibits, number¬ 
ing 1000, on natural history and economic subjects, 
are sent into the class-rooms. Lecturers are sent to 
the schools to give illustrated talks on subjects 
studied by the children in their classes, and to direct 
attention to exhibits in the museum which further 
illustrate these subjects. Still other work of this 
nature is carried on within the museum building itself, 
and includes the direction of the child's explorations 
in the treasure house of knowledge, the correlation 
of museum studies with schoolroom work, and the 
supplementing of museum exhibits with lectures, 
moving pictures, and lantern slides. Attractive 
printed stories in souvenir form, based on the lectures 
and pictures, and on related material in the museum, 
are distributed to child visitors. 

The paragraphs in our issue of Aug. 17 (p. 274) on 
museum co-operation have brought a lotter from Dr. 
Marie C\ Stopes referring to the Portland Island 
Museum, of which she is honorary director. This 
museum is now being established on the island of 
Portland to preserve specimens of the biological and 
the paleontological riches of the island, and also 
records of the island’s history. The museum is already 
housed in the oldest cottage on the island, the free¬ 
hold of this and some land adjacent having been given; 
the money for its restoration to its original appearance 
has been collected almost entirely by the islanders 
themselves, and the local urban district council has 
made the necessary arrangements to take over the 
Museum when complete. The Museum is badly in 
need of exhibition cases, and Dr. Stopes asks the 
authorities of the larger museums where wooden cases 
are being replaced by metal ones to bear in mind the 
needs of the Portland Island Museum. 

The Empire Marketing Board has ap»proved a 
capital grant not exceeding £30,000 to be devoted to 
research on Empire timbers at the Forest Products 
Research Laboratory at Princes’ Risborough, under 
the Department of Scientific and Industrial Research. 
This grant arises out of a recommendation made by 
the Imperial Economic Committee in its ref>ort on 
timber, in which it was suggested that the marketing 
Of Empire timbers might be considerably furthered 
if the Princes’ Risborough station could be enlarged 
so as to include the testing of woods from the Do¬ 
minions and Colonies as part of its normal routine. 
Although the Empire can supply an unrivalled variety 
of fine timbers suited to almost every purpose from 
its two million square miles of forest land, at present 
nine-tenths of our imported woods come from foreign 
sources. A lack of exact information concerning the 
technical qualities of the various Empire timbers and 
their potential uses is, it is felt, largely to blame for 
their restricted use and it is with the object of assisting 
to fill in this gap that the grant has been made. The 
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station will, when so enlarged, undertake the examina¬ 
tion of new Empire timbers to obtain an indication 
of their possible uses. It will further test their season¬ 
ing characteristics, determine their strength values, 
carry out woodworking trials to ascertain their 
machining and finishing qualities, and, in general, 
carry out both routine and special work on woods 
from Empire sources. An Empire Timbers Committee 
is also being set up under the Department to advise 
the Princes’ Risborough Laboratory on the priority 
to be given in the choice of timbers for test and in 
other calls on its services. 

The question of the standardisation of the voltage 
of supply for electric lighting and power is at present 
being seriously considered by electrical engineers. It 
is found that the householder hesitates to purchase 
domestic electric appliances, thinking that if he ever 
wants to change his neighbourhood the new pressure 
of supply will probably be different, and so the appli¬ 
ances he is thinking of purchasing would have to be 
scrapped. Some years ago, the British Electrical 
Standards Association (BESA) fixed the standard 
voltage of supply in Great Britain as 230, a voltage 
which was approved by the Electricity Commissioners. 
Unfortunately, the number of stations that supply at 
230 volts is still in a minority, and the cost of changing 
over the pressure of supply of all the stations in the 
country would be greater than 20 million pounds. All 
kinds of pressures are in use, varying between 100 and 
250 volts, but most of the stations supply at pressures 
not loss than 200 volts. The lack of standardisation 
in the early days of the industry, when each consulting 
engineer paid little attention to the pressures already 
in use, is now beginning to hamper progross, and con¬ 
sumers supplied at freak voltages pay more for their 
lamps. Other nations have the same trouble. In a 
recent journey abroad we noted that the pressures of 
supply marked on the lamps in the bedrooms of the 
hotels at which we stayed were as follows : Chantilly, 
250; Avignon, 210; Cavali5re, 230; Aosta, 150; 
Locarno, 135; Geneva, 130 ; Troyes, 125 ; Le Touquat, 
110; and at Calais the lamps were marked 125-130. 
Apparently, therefore, the need for standardising pres¬ 
sures is also urgent abroad. 

A leaflet recently published describes the 
“ Scientific and Technical Positions in the National 
Bureau of Standards of the United States ” and how 
they are obtained (Washington, D.C., U.S. Govern¬ 
ment Printiug Office). All positions on the staff 
are subject to the competitive requirements of the 
civil service regulations. Every candidate, there¬ 
fore, must qualify through a civil service examina¬ 
tion. Applicants, however, for higher grades are 
not subjected to a written examination, but are 
rated on their education, experience, and writings. 
They must be citizens of the United States. The 
advanced courses at the Bureau are accepted by 
several universities as credits towards a higher degree. 
Junior assistants are offered the opportunity of con¬ 
tinuing their college work at ldoal universities ; in 
*fact, employees in the lower grades are expected to 
prepare themselves by study for higher grade positions. 
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Educational facilities are also afforded by the weekly 
meetings of the staff, co-operative courses of study, and 
by lectures from visiting scientific workers. The salaries 
range from 600 dollars, that of a junior messenger, to 
9000 dollars, which is the annual salary of the heads 
of the professional and administrative departments 
respectively. Stress is laid on the amenities of the 
site of the laboratory. The buildings are arranged 
like a university “on a natural hill amidst beautiful 
country surroundings ” and only about 3$ miles from 
the centre of Washington. To show how attractive 
the life is, the facilities for many outdoor sports, 
including polo and skating, are mentioned. We are 
told also that the Potomac River is much used for 
canoeing and swimming, and that its banks are 
suitable for camping and ‘ hiking \ 

According to the Report of the United States 
National Research Council for the year July 1927- 
June 1928, which forms part of the Report of the 
National Academy of Sciences for the same period, 
the expenses for the year were £170,000, 36 per cent 
of this being for the support of research fellows, 
33 per cent for research in charge of committees of 
the Council, 13 per cent for research in charge of 
other organisations, and 19 per cent for general main¬ 
tenance and charges. The funds for the fellows come 
from the Rockefeller Foundation and the General and 
International Education Boards, those for general 
maintenance from the Carnegie Corporation, and the 
rest from other sources outside the Council as set 
out in detail. The fellows number 18 in physios, 
26 in chemistry,, 16 in mathematics, 26 in medicine, 
43 in biological sciences, and 49 in child development. 
The Report extends to 96 pages, and 20 pages of it 
are devoted to short accounts of the work done in 
each of these divisions and 4 pages to details of 
expenditure. 

We have received the annual programme of the 
Belfast Naturalists' Field Club, together with some 
additional information, and have been impressed by 
the liveliness of this field club, which has celebrated its 
sixty-seventh session by electing its first lady president, 
Miss W. J. Sayers, and by reaching a membership of 
one hundred in its well-conducted Junior Section. 
The total membership having reached 685, a limita¬ 
tion has been put upon the number of new members; 
the new rule provides for the election of twenty-five 
new members in each half-year and elections only at 
the two specified meetings. Although still a very long 
way from the 180,000 membership of the Gesellschaft 
der Naturfreunde in Stuttgart, the Belfast Field Club 
appears to be one of the most active naturalists' clubs 
in the British Isles. 

The Gorgas Memorial Institute of Tropical and 
Preventive Medicine, initiated in memory of General 
Gorgas, who did so much for the eradication of yellow 
fever in Cuba and Panama, is now in operation. The 
object of the Institute is to conduct an intensive 
campaign against unnecessary sickness and premature 
death, and to carry on research in tropical diseases 
at the Gorgas Memorial Laboratory established in 
Panama. The United States Congress has voted 
50,000 dollars annually for maintenance, and It is 
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expected that the countries of Latin America will also 
contribute. 

The Minister of Health having considered the re¬ 
port of a Committee appointed to inquire into vac¬ 
cination in Great Britain, has decided to amend the 
Vaccination Orders so as to give effect to some of the 
recommendations, which are briefly as follows: (1) 
In place of the officially advocated four insertions, 
trial to be made of vaccination and re-vaccination in 
one insertion, with a minimum of scarification; (2) 
primary vaccination to be performed in infancy as at 
present, and re-vaccination to be offered at sohool- 
entering and school-leaving ages; (3) vaccination in 
multiple insertions to be still available for persons 
wbo may desire it; and (4) in public vaccination, if 
after-treatment be required as a consequence, it is the 
duty of the public vaccinator to provide such attention 
without cost to the parents. (Ministry of Health : 
Circular 1026a, and “Statutory Rules and Orders”, 
1929, No. 640, London: H.M. Stationery Office.) 
The new order comes into operation on Oct. 1. 

The Secretary of State for Scotland and the 
Minister of Agriculture and Fisheries have appointed 
the following committee “ to investigate the origin, 
predisposing causes, and mode of dissemination of 
furunculosis and similar infectious diseases among 
salmon, trout, and other freshwater fish in England and 
Scotland, and to conduct experiments with a view to 
ascertaining methods of combating the diseases ’ *: Prof. 
T. J. Mackie (chairman). Prof. J. A. Arkwright, Mr. 
T. E. Pryce-Tannatt, Mr. J. C. Mottram, Mr. Douglas 
Johnston, Mr. W. J. M. Menzies. The secretary of 
the Committee is Mr. William Martin, of the Fishery 
Board for Scotland, 101 George Street, Edinburgh, to 
whom communications should be addressed. A series 
of epizootics of furunculosis among salmon and trout 
in Great Britain in recent years has been sufficiently 
extensive to occasion considerable damage to valuable 
fisheries in the rivers affected. A smaller committee 
has already made preliminary investigations, and 
several reports have been issued on the scientific work 
which has been undertaken and on the specimens 
which have been taken in the areas of infection and 
examined. A most important result which has been 
established is that apparently healthy fish may act as 
carriers of furunculosis, and the relationship of this 
fact to the incidence and spread of the disease among 
home and imported fish will form one of the con¬ 
siderations to be investigated by the new Committee. 

The tenth Annual Report of the Ministry of Health, 
1928-1929, has been issued. The subjects dealt with 
fall under the main heads of public health, local 
government and finance, administration of the Poor 
Law, and administration of National Health Insurance 
and Contributory Pensions. The report of the Chief 
Medical Officer of the Department is issued separately. 
The remarks on canal boats by the Inspector, Mr. 
Owen J. Llewellyn, are of some general interest. Few 
boats now make short journeys, and individually 
owned and worked boats are to-day the exception, 
Mr. Llewellyn's experience is that canal boat-people 
are solicitous fortheir children's welfare and look after 
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them properly ; the schools are far better attended 
then onoe was the case, and parents and children are 
increasingly anxious to take advantage of them. He 
sees no reason why children and families should not 
live on the boats, and the decent, kindly, and healthy 
status of the boat-people as a whole is a proof that 
there can be little wrong with their mode of living. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A chief 
lecturer in pharmacy and an assistant lecturer in phar¬ 
macy at the Swansea Municipal Technical College— 
The Director of Education, Education Offices, Dynevor 
Place, Swansea (Sept. 3). An officer in the Mechanical 
Engineering Department and one in the Transporta¬ 
tion (Power) Department of the Indian State Railways 
—The Secretary, Services and General Department, 
India Office, Whitehall, 8 .W. 1 (Sept. 14). An assistant 
professor in mechanics and mathematics at the City 
and Guilds (Engineering) College—The Secretary to 
the Delegacy, City and Guilds (Engineering) College, 
Exhibition Road, S.W.7 (Sept. 30). A director 
of the Agricultural Research Institute, Pusa, India— 


The Under Secretary of State, Economic and Overseas 
Department, India Office, Whitehall, S.W.l (Nov. 29). 
An expert adviser in animal husbandry under the 
Government of India—The Under Secretary of State, 
Economic and Overseas Department, India Office, 
Whitehall, S.W.l (Nov. 29). A junior scientific officer 
in the Admiralty Scientific Pool at the Experimental 
Establishment, Portsmouth—The Secretary of the 
Admiralty (C.E. Branch), Whitehall, S.W.L A road 
engineer for the Public Works Department of the 
Government of Cyprus—The Crown Agents for the 
Colonies, 4 Miilbank, S.W.l. A water engineer for the 
Public Works Department of the Government of* the 
Tanganyika Territory—The Crown Agents for the 
Colonies, 4 Miilbank, S.W.l. Teaohers for evening 
instruction in chemistry and physios, mechanics, 
mechanics and heat, engineering calculations, and 
machine drawing at the Croydon Polytechnic—The 
Principal, Central Polytechnic, Scarbrook Road, 
Croydon. An assistant physicist under the Research 
Association of British Paint, Colour, and Varnish 
Manufacturers—The Director, Paint Research Station, 
Waldegrave Road, Teddington. 


Our Astronomical Column. 


Orbits of Neujmin’s and Forbes’s Comets, 6 1929 
and c 1929 .—The following orbits have bean com¬ 
puted of Neujmin’s comet b 1929, and Forbes’s oomet 
c 1929. The equinox is 1029*0, T is in U.T. The 
second and third are parabolic orbits. 


Neujmln. 

I 1929 July 3*67 
w 144° 21'*73 
0 167 17*64 


« 3 

f 36 
log g 
Period 


66*67 
39*76 
0 *32426 
11 *983 years 


Neujmln. 

1929 April 16*64 
116° 29' 
164 29 
6 9 


0*3312 


Computer M. Ebell Bower and Willis 


Forbes. 

1929 May 26*149 
234° 32' 

29 34 
6 37 

0*18927 

H. E. Wood. 


The small inclination of Forbes’s comet suggests 
that it may be periodic. The calculated position of 
this comet from Wood’s elements for Aug. 3*76 is 
R.A. 20 h 63® 40*, S. Decl. 30° 26'. The position 
telegraphed for that date was 20 h 0 m 52», S. 30° 26'. 
The telegraphed R.A. appears to be in error. 

Ephemerides for 0 h U.T. from the first and third 
orbits : 

Nxujmin’b Comet. 



R.A, 


S. Decl. 

log r. 

log A. 

Aug. 27. 

21 h 8 IU 

2* 

14° 36' 

0*3367 

0*0732 

Sept, 2. 

21 7 

10 

15 0 

0*3382 

0*0863 

' 8. 

21 7 

i 

16 19 

0*3410 

0*1014 

14. 

21 7 

41 

16 35 

0*3441 

0*1186 

20 . 

21 9 

16 

15 44 

0*3474 

0*1369 


Forbes’s Comet. 




A.A. 

S. Decl. 

log r. 

log A, 

Aug. 29. 

20 b * 4 m 

6 * 

27° 46' 

0*3025 

0-0268 

Sept. 2. 

20 66 

6 

27 15 

0*3097 

0*0462 

6. 

20 66 

24 

26 44 

0*3172 

0*0671 

10 . 

20 68 

0 

26 13 

0*3244 

0*0877 

14. 

20 69 

64 

25 42 

0-3312 

0*1084 

18. 

21 2 

6 

26 10 

0*3382 

0*1288 


'It will be seen that the two comets are fairly near 
each other, Their magnitudes are about 14| and 12 
respectively. 


The Puzzle of the Major Planets.—The above is the 
title ofan article by Prof. H. N. Russell in the Scientific 
American for August. He refers to the change of 
view m to the condition of the four outer planets that 
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has taken place in recent years. It was previously 
believed by many astronomers that their low densities 
indicated high temperatures; but the radiometric 
measures at Flagstaff and Mount Wilson indicate that 
their outer layers are very cold, probably at least 
100° C. below zero. The difficulty is to identify the 
gases forming these outer layers. We have the two 
clues of the rich and varied colours that are visible 
on the disc of Jupiter, and the series of bands in the 
spectrum which grow stronger in proportion to the 
distance from the sun, being weak in Jupiter’s spec¬ 
trum and very pronounced in that of Neptune. 
Menzel’s suggestion that they are due to some com¬ 
pound or allotropic form which is stable only at very 
low temperatures, is mentioned with approval. The 
temperature of the outer layers may be presumed to 
decrease as the distance from the sun increases ; this 
would account for the increasing prominence of the 
bands for the more distant planets. A suggestion by 
Prof. Moulton is quoted that the low density of the 
giant pl&nets is due to their having retained great 
quantities of lighter materials which the smaller 
planets lost through their weaker gravitational attrac¬ 
tion. It is natural to postulate the presence of large 
quantities of hydrogen and helium in their outer 
envelopes. The suggestion is also quoted that Jupiter 
and Saturn may be covered with frozen oceans 11,000 
miles in depth. It is difficult to reconcile this hypo¬ 
thesis with the evidence for the iiresence of energetic 
action at great depths in their atmospheres, which is 
afforded by telescopic study of their discs. 

Argon in the Solar Corona.—A suggestion was re¬ 
cently made by I. M. Freeman attributing many of 
the unidentified coronal lines to argon (see also 
Natubh, Jan. 19, p. 106). This theory is criticised 
by Prof. H. N. Russell and Dr. I. S. Bowen, who show, 
in the Astrophysical Journal (vol, 69, p. 196), that the 
number of coincidences is very little larger than might 
be expected from pure chance (within the wide limits 
of error allowed by Freeman). Also, discordances 
for some of the better-measured lines exceed the limits 
of,, observational error. It is concluded that “the 
attribution of the coronal lines to Argon is without 
foundation ”, 
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Research Items. 


Garo Ethnology.—Dr. Biren Bonnerjea publishes 
in the Indian Antiquary for July a study of the Garo, 
an aboriginal tribe of Assam who inhabit the Garo 
Hills, which are named after them. Their ethnical,, 
affinities are doubtful; their customs peculiar. Thev 
are probably a section of the great Bodo tribe which 
at one time occupied a large part of Assam, They 
y»eak a language of the Bodo group of the Tibeto- 
Chinese family. They have small round faces, are 
platyrrhine, and have blue eyes and dark skins. 
Language and physical features suggest Mongolian 
stock, a view supported by the frequent occurrence 
of the blue Mongolian patch on the sacral region. 
They are ©ssontially agriculturists, but are omnivor¬ 
ous. It is suggested that fire has only recently been 
introduced among them, as they eat their food raw 
or only slightly warmed. Each family has two habita¬ 
tions, one in the village and one in a tree. They 
believe in a supreme anthropomorphic god who dwells, 
with wife and children, in heaven. The children were 
bom on earth before the god and his consort took up 
residence in heaven, and the Garos are descended 
from one of three granddaughters. This legend must 
be connected with the prevalence of mother kin. 
The Garos worship a number of minor deities and are 
animisfcs. Hence all grave goods buried with the dead 
are broken, that they, too, may be dead and their 
1 souls 1 may serve the dead in the next world. The 
cult of the heavenly bodies, especially of the sun and 
moon, is practised. Periodically the sins of the com¬ 
munity, which have accumulated throughout the 
year, are expelled by moans of a scapegoat—an 
animal. The great sacrifice of the year takes place 
after the harvest, when the headman supplies all 
taking part with a pig and an abundance of liouor. 
The central figure is a * horse ’ of straw borne by a 
man, which is the centre of the dance lasting all night. 
At the end of the ceremony the body of the horse is 
thrown into a stream and the head is preserved until 
next year. A meal is then taken by the side of the 
water. Mother-right prevails and the people are 
exogarnous. The marriage cjeremony is unusual, as 
it is the bridegroom who is captured. Polyandry is 
unknown ; polygyny exists in theory but is rare. 

Fertility Figure*.—Two examples of the remarkable 
carved stone human figures known as Sheela-na-Gig 
are described and figured in Man for August. The 
Sheela-na-Gig has been regarded a s a fertility figure, 
a relic of paganism surviving into Christian times. 
Of the two herC mentioned one, described by Miss 
M. A. Murray, is from the Priory Church, Hexham. 
It is one of a number of soulptured figures on the north 
side of the screen of the chantry of Prior Rowland 
Leschman, and is dated at about 1480. The figure, 
which is at the centre of the lower of two rows of 
sculptures, is a three-headed phallic personage with 
hairy legs, riding on a creature with cloven feet, lion's 
ears, human features, and a large protruding tongue, 
One of the three heads is a human skull. The second 
figure described is from the church of St. Michael-at- 
the-North-Gate, Oxford. Unti) recently it was one 
of the stones of the tower, but it has now been removed 
to the interior of the church to protect it from the 
effects of a smoky atmosphere. The stone, which is 
some twelve inches square, is hollowed out to form in 
relief the rudely carved figure of a woman, a typical 
Sheela-na-Gig. There is no known record of the 
figure nor of its position in the tower. The age of 
the tower is disputed., though for certain reasons about 
1071 is suggested. The figure may be much older, 
though no settlement at Oxford before the eighth 
century is known. 
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Codling of the North Sea.—Mr. Michael Graham, In 
his paper “ A Study of the Growth-Rate of Codling 
(Qadus caUarias L.) on the Inner Herring-Trawling 
Ground ” (Ministry of Agriculture and Fisheries, 
Series 2, Vol. 11, Nos. 2-3, 1928: Studies of Age 
Determination in Fish, Parts 1 and 2. London: 
H.M. Stationery Office, 1929. Part 1, 6a. net; 
Part 2, 3 s. 0d. net.), continues his researches on 
the cod. This work, which is part of a general 
scheme of research on the North Sea cod, was under¬ 
taken in order to ascertain the age at which the 
codling enter commercial catches. The method em¬ 
ployed was based almost entirely on scale reading and 
length of fish. Reproductions of all scale tracings 
are included in an appendix with the serial number 
and length of fish. For the scale readings the author’s 
precise method relating to the first winter ring, 
described in his former paper (1920), is used. Assuming 
that the first narrow ring and the second wide band, 
as defined by him, are the first winter ring and second 
summer ring respectively, and also assuming that the 
fish investigated were hatched in the middle of March 
(the height of the spawning season in these regions), 
such assumptions being justified by the facte shown, 
it is concluded that the modal length of the codling 
in tho Inner Herring-Trawling Ground was 20 cm. at 
two years and 29 cm. at three years of age. The present 
research only applies to the first three years of the 
cod’s life, when it is still immature. The value of 
scale reading and all its difficulties are fully discussed, 
and the fact is accentuated that although the scales 
for the most part record the true age of the fish, 
there is usually a certain number of misleading scales 
which are, however, always in the minority. A 
correct majority is almost certain, and the author is 
of the opinion that the method is valuable provided 
that there is a majority of fish of one year class, or, 
in a mixed sample, if one is justified in assuming that 
the apparent year classes are real. In Part 2 a 
detailed survey is given of the literature, embodying 
all the most important work on the subject, with 
summaries and criticisms. This is a most helpful 
guide to the large amount of matter which has accumu¬ 
lated during the last thirty years. 

Keeping and Rearing Marine Invertebrate*.—Liefe- 
rung 278 of Dr. Emil Abderhalden’s “Handbuch der 
biologischen Arbeitsmethoden ”, Abt. 9, “ Methoden 
der Erforschung der Leistungen des tierischen Orga- 
nismus”, Teil 6, Heft 3, 1928, treats of the methods 
of rearing, of management in captivity and in research 
of the Cephalopoda, Echinodermata, Bryozoa, and 
of Bonellia, Thalassema and Eckiurus. Dr. Georg 
Grimpe gives an account of the care, management 
and brewing of various cephalopoda for zoological 
and physiological purposes. These mollusks are 
specially useful to the naturalist and physiologist, 
many of them occurring in large quantities. They 
are, however, usually extremely difficult to keep alive, 
especially the deep sea forms, although Sepia , Octopus 
and Eledom can be kept for some time in aquaria, Sepia 
feeding mainly on prawns and shrimps. Octopus and 
Eledone on crabs. Although the eggs of most species 
are well known, they are difficult to rear and no 
instance is as yet known of one being reared from 
egg to adult. It is, moreover, still uncertain what is 
the natural food of the young Loligo. A table Of 
breeding seasons of the oommoner species from various 
localities is given, which in the light of further know¬ 
ledge could be much extended, at any rate from the 
Plymouth district. John RunnstrOm deals with the 
rearing of echinoderms; he discusses the methods of 
fertilisation and of rearing the larva of many formal. 
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in most cases successfully carried on until after meta¬ 
morphosis, methods with which thenames of Mortensen, 
MacBride and many others mainly connected with the 
Plymouth Marine Laboratory are associated, including 
the feeding of the larvae with Nitzschia cultures devised 
by Allen and Nelson. A short acoount of keeping 
Bryozoa by Heinz Graupner includes the feeding of 
adults and larvae; and finally there is an interesting 
chapter by F. Baltzer on Bonellia , Thalassema and 
Echiurus , in which researches, chiefly by the author 
on Bonellia , are described, relating to the small male 
which lives inside the uterus of the female, and the 
rearing from the egg of both sexes. 

Studies on Tadpoles. —Dr, G. K. Noble (Bull. Arner. 
Mus. Nat. Hist., vol. 58, art. 7, 1929) describes the 
eggs and tadpoles of the toad Hoplophryne uluguru- 
ensis from the Uhiguru Mountains of East Africa, 
The eggs are laid within the stems of bamboos which 
have been split sufficiently to permit the entrance of 
the toad. The tadpoles produced from the eggs live 
either in the bamboo stoma or between leaf and stalk 
of banana plants, and are either exposed to the air 
or crowded into small basins of water. Lungs are 
functional at the time of hatching ; no external gills 
ever appear, and the internal gills arc reduced to a 
few minute villosities on a single branchial arch. A 
air of cutaneous flaps—apparently locomotor—moved 
y special branchial muscles, develops in the hyoid 
region. The epidermis of these flaps is thickened and 
its surface'is toothed—like that oFthe adhesive discs 
of tree frogs. The tadpoles agree with those of Hyla 
in Jamaica in feeding on frogs’ eggs, insects, and 
vegetable matter, in having comparatively large and 
owerful jaws and a short digestive tract. Dr. Noble 
as also examined a large series of well-preserved 
tadpoles of the frog Staurois ricketti from Fukien, 
China. These stream-dwelling tadpoles have just 
behind the mouth a suctorial disc bearing along 
its posterior edge a crescentic area of tuberculated 
epidermis which functions as a friction surface. The 
muscles attached to the disc may be readily homolo- 
gised with those found in the tadpoles of Rana. 
Mature tadpoles of Staurois , unlike certain other 
mountain brook tadpoles, have reduced lungs. In¬ 
creased oxygen content of mountain-stream water is 
one of the factors permitting lung reduction in the 
Amphibia which live in these waters. 

Leeches from Sarawak.—J. Percy Moore ( Proc. 
Acad. Nat. Sciences, Philadelphia, vol. 81, 1929) de¬ 
scribes a small collection of leeches made in the 
mountainous interior of Sarawak, British Borneo, 
The collection is chiefly of land and tree leeches ; only 
one aquatic leech, Hirudinaria, is included. A new 
genus, GastrostomobdeUa, is established for one of the 
terrestrial or amphibious Erpobdellidce winch has a 
large ventral pore opening into the stomach at segment 
xiv/xv. The pore leads into a Y-shaped canal, the 
median limb of which extends vertically for about a 
third of the body thickness and then bifurcates 
symmetrically. The branches diverge widely and open 
into the floor of the stomach at its anterior end and 
its extreme lateral margins. The author suggests two 
possible functions of this canal: (1) that at the time of 
copulation a apermatophore is implanted in the pore 
and the sperms pass through the epithelium lining the 
canal to the ovisacs where fertilisation takes place ; 
(2) that the pore acts os a sort of preliminary anus 
for the elimination of earth from swallowed earth¬ 
worms after these have been crushed in the pharynx. 
The gut pore is entirely undeveloped in email speci¬ 
mens. The presence of chaet® of earthworms in the 
rectum indicates that this leech is a burrowing 
predaceous form. Three species of land leeches ol 
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the genus Hmmadipsa are recorded—two are sub¬ 
species of the dull-coloured H. zeylanici ; the third 
has a yellow stripe along each side of the body and is 
described as a new species— H. picta. Its bite is 
said to be painful and difficult to heal. 

Resistance of Limnseidse and their Allies to Desicca¬ 
tion,—The periodical drying up of pools is one Of the 
natural ways in which the destruction of disease- 
carrying mollusca is effected, and Dr. Cawstort iu 
1927 appears to have advocated its artificial adoption 
as a means of controlling bilharzia infection. He has 
since conducted a series of experiments with tho view 
of ascertaining for what length of time molluscan 
carriers can resist desiccation or burial ( Trans. Roy. 
Soc. Trap. Med. and Hyg., vol. 22, No. 4). These 
investigations took place at Durban in the winter 
months under conditions representing the greatest 
degree of drought which these freshwater snails would 
be likely to experience in Nature. Experiments in 
drying confirmed experience that the animals of 
closely coiled shells like Planorbis can survive desicca¬ 
tion for several days, thus allowing greater resistance 
than those occupying more loosely coiled shells like 
Limncea , Physopsis, or Bulinus [ — Isidora], One of 
the Ancylidte survived a whole winter without water, 
apparently attached to a rush. The effect of light 
varies : Limncea prefers light to darkness ; Bulinus 
and Physopsis are indifferent; whilst Planorbis pre¬ 
fers the dark. Burial offered some interesting results. 
Limncea natalcnsis. Krauss, the common carrier of 
Fasciola gigantica, soon dies if buried in garden soil 
at a depth of t wo to twelve inches. Physopsis afrimna, 
Krauss, the common carrier of the Natal schistosomes, 
can survive for at least twelve days at a depth of two 
inches, but dies after being buried twenty-five days. 
Planorbis pfeifferi , Krauss, an occasional carrier, will 
live for at least thirty days at a depth of twelve 
inches and probably will survive the whole winter in 
the dried mud of pools. Bulinus tropica , Krauss, 
readily survives thirty days buried at a depth of 
twelve inches, and is thus well able to resist the 
periodic drying of South African vleis. Tiara tuber - 
culatxt, Muller, being an operculate, survived burial 
for thirty-seven days. The author concludes that the 
complete drying up of pools for short periods is of 
limited value only. 

Effect of X-Rays on Living Cells.—The researches 
undertaken by Strangoways on methods of tissue cul¬ 
ture and on the effects of 2t-rays upon the living colls in 
such cultures, were really an offshoot from his original 
aim, tho investigation of the problems of rheumatoid 
arthritis, but have now assumed great importance as 
a techniquo for the investigation of the effocts of 
radium and X-rays upon living tissues. A summary 
of the work already carried out and in progress has 
recently been given by S. F. Cox and F. G. Spear 
(BnL Jour. Radiol., vol. 2, p. 222 ; 1029). Strange- 
ways and Oakley found that after exposure to X-rays 
there was a latent period flu ring which no change in 
the cells was observed : this was followed by a de¬ 
crease in the number of mitoses -an observation con¬ 
firmed by Strangeways and Hop wood-—with, later, 
granular changes and breaking down of the cells. In 
the case of fowl embryos, X-rays produced death by 
arrest of the circulation owing to blocking of the 
vessels with clotted blood; the tissues could recover 
when cultivated in tntro. In very young embryos, 
however, before establishment of the circulation, ex- 
i poBure was not lethal, recovery occurring on further 
incubation. Canti, working with Donaldson and 
Spear, found that radium also inhibited mitoses pro- 
i vided that the intensity of radiation was above a 
I certain threshold . So long as the dose was not lethal. 
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recovery occurred with a rise in the number of mitoses 
above that in the -control cultures, the increase com¬ 
pensating exactly for the fall originally observed. 
The bearing of these researches upon the problems of 
the treatment of malignant disease by radium and 
X-rays need not be emphasised, quite apart from the 
light shed upon questions of cell physiology. 

Chromosomes and Magnets —The similarity be¬ 
tween the arrangement of chromosomes during cell 
division and the arrangements of magnets floating in 
a confined space has long been noticed. The rather 
scanty data on this subject have been considerably 
extended by Yoshinari Kuwada and his co-workers 
in a series of nine papers (Mem, Coll . Sci .» Kyoto 
Imptr. Univ. t B, 4, pp. 199-369). The arrangements 
of different numbers of floating magnets and the effect 
of using magnets of different sizes are described, while 
the nature of the complicating factors is discussed. 
Cytologioal data as to the nuclear figures in various 
plants and the albino rat are given for comparison. 
In general, about two-thirds of the division figures 
agree with those observed on magnets. 

Serpentine in Southern Rhodesia .—Bulletin No. 12 
of the Geological Survey of Southern Rhodesia ( “ The 
Shabani Mineral Belt , by F. E. Keep, 1929) is of 
more than local interest, for it contains discussions 
on the origin of serpentine, of ohrysotile asbestos and 
of the other associated fibrous minerals, with an 
explanation of the remarkable alteration of all these 
minerals to talc. The area is one of Basement Schists, 
south-east of the Wezda Platinum Mine on the 
1 Great Dyke \ penetrated by a dunite-serpentine 
complex whioh in turn was followed by intrusions of 
gneissic granite. The magmatic gases and vapours 
which were emitted from the granitio magma in the 
later stages of its consolidation entered the joint 
planes of the dunite and caused serpentinisation. 
After cooling, serpentine in solution continued to be 
deposited, forming ohrysotile asbestos in the fracture 
planes through which the solvent made its way. 
Afterwards, intense shearing took place accompanied 
by the emission from the granite of siliceous waters 
charged with carbon dioxide. In these circumstances, 
serpentine became converted into talc and tale- 
caroonat© rocks. Success has already been achieved 
in applying these theoretical results to the location 
of workable ohrysotile lodes. 

Chart of Wave-lengths.—Mr. J. A. Vogelmann, 165 
Broadway, New York City, has published a chart 
showing the iipmense range of wave-lengths of various 
forms of radiation that have now been brought within 
the scope of observation. He gives it an extension of 
170 octaves, of which only a single octave is appreci¬ 
able by the eye in the form of light, The longest 
waves used in wireless telegraphy are near one end 
of the scale, and the very short 4 Millikan ’ cosmic 
rays are at the other. The wave-lengths are arranged 
in the form of a spiral on the diagram, but the latter 
is so orowdod with figures and letterpress that it is 
not too easy to follow. The author has made the 
mistake of giving uselessly long sequences of signifi¬ 
cant figures for the number of * vibrations per seoond 
for different rays. The method of giving a few figures 
multiplied by a power of ten is far more convenient. 
He has included earthquake and sound waves, though 
these belong to different series, also the waves sup¬ 
posed by some writers to be the cause of gravitation, 
a theory that is far from being generally accepted. 
In a seoond edition of the chart the descriptive 
portions have been rewritten and extended j but it 
Still has the defeot that much space is occupied by 
long rows of useless and meaningless digits* Where 
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the wave • length is only given to two significant 
figures there is no point in giving the number of 
vibrations per second to 25 figures. 

Raman Spectra of Sulphates.—Part 4 of volume 3 
of the Indian Journal of Physic* contains a short 
paper by Messrs. S. K. Mukerjee and P. N. Sen Gupta, 
of the University of Dacca, on the Raman spectra of 
sulphuric aoid and the sulphates. The method used 
is that of Wood, whioh allows good photographs to 
be obtained in an hour, with a Cooper-Hewitt lamp 
of 2000 candle power and a Hilger spectrograph. 
In the case of the sulphates of magnesium, sodium, 
and copper in solution in water, the mercury line 
4047 A. excited a line 4214 A., and the line 4358 A. 
a line 4552 A. The two excited lines imply an 
absorption line for sulphates at 102,000, while Coblenz 
found it at 02,000, For sulphuric acid the same 
mercury lines excite lines at 4140 A., 4203 A., 4433 A., 
and at 4464 A., 4538 A. respectively, These corre¬ 
spond to absorption lines at 46,500, 110,000, and 
182,000, while Coblenz found 95.5(H) and 113,500 only. 
Other salts are to be investigated. 

Neon Isotopes.—The May issue of the Proceedings 
of the Imperial Academy of Japan contains a paper 
by Prof. Nagaoka and T. Mishima on the fine structure 
of the line spectrum of neon. On cooling a neon tube 
in liquid air, to reduce the thermal broadening of the 
lines by the Doppler effect, and then analysing the 
light from it by an interferometer used in conjunction 
with a prism spectrometer, the fringes were found to 
be doubled. One set, which was strong, presumably 
came from the abundant isotope of neon of mass 20, 
and the other, a feeble set, from the rarer isotope of 
mass 22. The separation of the lines is greater than 
would be expected from the simple theory of the 
difference in Rydberg constant for isotopes, although 
the discrepancy is less than with other isotopic ele¬ 
ments. Prof. Nagaoka makes the interesting sug¬ 
gestion that the addition of two protons and two 
electrons to the Ne so nucleus to produce the Ne 9 * 
nucleus may have made an important difference to 
its magnetic properties, basing his remark upon a 
certain similarity between the isotopic displacements 
of various lines and their Zeeman effects. 

Asphalts.—The complex hydrocarbon called asphalt, 
used in road construction, is, when it is natural and 
not a residue of petroleum distillation, obtained from 
certain lakes, the most important being Trinidad 
Lake, on the Island of Trinidad in the British West 
Indies, and the Bermudez Lake, near Guanoco, on 
the eastern coast of Venezuela. Asphalt was obtained 
from lakes and used by the ancient Babylonians, and 
Herodotus describes a lake in Zacynthus from which 
he himself saw pitch obtained by means of bundles of 
twigs. In the issue of Chemistry and Industry for 
Aug. 9, J. 8. Miller contributes on interesting illus¬ 
trated article on the production and refining of native 
asphalt. The lakes are full of asphalt, that at Trini¬ 
dad being probably the crater of an extinct mud 
volcano. The asphalt is dug out with mattocks, 
refined by heating to drive off the water whioh it 
contains, and then drawn off into barrels. It may be 
4 fluxed ' by mixing with petroleum residue to make 
it suitable for road work, refined asphalt being too 
hard for this purpose. All asphalts contain sulphur 
in a combined condition, and sometimes an asphalt 
is heated with sulphur to remove some hydrogen as 
hydrogen sulphide. Hub sulphur treatment raises the 
melting-point and lowers the ductility. The article 
indicates that the chemical composition of asphalt 
and even its physical properties are still only taper* 
feetly known. 
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The British and French Associations at Havre. 


I N connexion with the annual oongreas of L’Associa¬ 
tion Franpaise pour I’Avanoement dies Sciences, 
held at Havre towards the end of July, the members 
of the British Association not taking part in the 
South Africa meeting were invited to attend. In 
addition, facilities were given for the Conference of 
Delegates from Corresponding Societies of the British 
Association to be held, the president for the meeting 
being Dr. F. A. Bather. Sir Henry Lyons and 
Mr. T, Sheppard were elected by the Council offici¬ 
ally to represent the British Association, and in the 
absence of Dr. Tierney, Mr, Sheppard acted as 
secretary for the Conference for the Havre meeting. 

The French Association, though on a smaller scale, 
is organised on similar lines to that of the British 
Association, and has its sections, though the numbers 
attending the sectional meetings suggest that probably 
papers ot more general interest to a larger audience 
would have been more desirable to the French Associa¬ 
tion in view of its present membership. 

Our French confreres issued a Bulletin in connexion 
with the Association’s fifty-eighth year, containing 
various items of information ; also a journal with 
particulars of the excursions, list of officers, etc. A 
volume entitled 41 Le Havre ”, and another “ Nor¬ 
mandy ”, were presented to each delegate, and 
facilities for visiting different places were given. 

The sections were devoted to mechanics, astronomy, 
geodesy, mathematics, navigation, aeronautics, civil 
and military engineering, physios, physical and general 
meteorology, geology and mineralogy, botany, anthro- 
pology, medical sciences, radiology and medical 
electrology, pharmaceutical sciences, experimental 
psychology, biogeography, agronomy, geography, 
political and statistical economy, pedagogy, hygiene 
and public health. In addition to papers road under 
these various headings there wore conferences on 41 Le 
Probteme de TH6r6dit6 tuberculeuse ”, and 44 L’Orien- 
tation professionnelle et rApprentissage Excur¬ 
sions were arranged to Honfleur. Sunday was devoted 
to an excursion to Fecamp, where a monument to 
Dr. Leon Dufour was unveiled, and at the conclusion 
of the meeting excursions were made to Qrcmville, 
Lisieux, Caen, Baveux, Mont St. Michel ; and to 
Rouen and its neighbourhood. 

The conference commenced with the presidental 
address of General Perrier, and in the evening a re¬ 
ception was given by the Municipality of Havre at 
the H6tel de Ville. There was a visit to the port, 
showing its facilities for dealing with traffic, and the 
members were shown round one of the large liners. 
There was an official visit to the Museum at Havre, 
the specimens being described by the Curator, Dr. 
Xoir ; also a ceremony at the French War Memorial, 
when a wreath was placed thereon by Sir Henry Lyons 
on behalf of the British Association, and another at 
the cemetery oocupied by English soldiers, when 
General Perrier presented a wreath on behalf of the 
French Association. 

With regard to the British section, rooms had been 
placed at the disposal of the Conference of Delegates 
m the HOtel des Boctetds Savantea. This was originally 
intended to be the meeting place of the Conference of 
Delegates, but on account of the difficulty in darkening 
the rooms the actual conference was held at the Lyc6e 
de Garmons. In the former rooms, however, were 
exhibited a collection of photographs of archaeological 
interest taken from the air, kindly lent by Mr. O. G. 8. 
Crawford of theOrdnance Survey, and a representative 
series of maps illustrating regional survey, showing 
various as p ects of the Croydon district, kindly supplied 

No, 8188, Voi* 124] 


by Mr. C. C. Fagg. The room was also deoorated with 
a selection of the British Association banners which 
were sent at the special request of our French friends. 
The banners had been selected on account of their 
historical interest, and were as follows: Yonjk 1831, 
Edinburgh 1850, Aberdeen 1850, Bath 1864, Norwich 
1868, Liverpool 1870, Edinburgh 1871, Montreal 1884, 
Liverpool 1896, Bristol 1898, Manchester 1015. 

There were nearly a hundred representatives at the 
Conference of Delegates, including both French and 
English members. Dr. Bather was in the chair, and 
there were delegates from fifteen British societies. 
The chairman regretted the death during the year 
of Sir George Fordhom, who was well known in Havre, 
and had originally been proposed as president for the 
Conference. The chairman then called upon Mr. T. 
Sheppard, who referred to the assistance received from 
Dr. A. Loir at the previous conference at Havre in 
1914, and to the honour conferred upon Dr. Loir by 
the University of Glasgow at the British Association 
meeting last year, when he received the degree of 
doctor of law, and Mr. Sheppard asked Dr. Loir to 
accept on behalf of some of his friends, members of 
the British Association, the cap, hood, and gown which 
he was entitled to wear. Dr. Loir returned suitable 
thanks for the mark of esteem. 

On the suggestion of the French Association, the 
principal subject for discussion at the Conference was 
the scientific aspects of the Channel tunnel, a paper 
illustrated with slides being read by Mr. E. O. Forster- 
Brown on the subject. After carefully reviewing 
the question, Mr. Forster-Brown concluded that : 

(1) The existing geological evidence is favourable; 

(2) further geological evidence should be secured pre¬ 
paratory to designing the work and estimating its 
cost; (3) the construction of the tunnel is likely to 
result not only in material benefit to the parties 
constructing it, but it will strengthen still further the 
amicable relations existing between England and 
France. Mr. Forster-Brown’s paper appears in ex- 
tenso in the Colliery Guardian of Aug. 16 and 23. 

A communication was received from Prof. P. F. 
Kendall, the last survivor of the many British geolo¬ 
gists who in the eighties of the last century were 
consulted as to the possibility of a tunnel under the 
Channel. Prof. Kendall has kept in touch with the 
subject, and his observations were made partly in the 
way of encouragement and partly as a warning. 
Having reviewed the percentage of days of rough 
weather on the Channel, and the questions of air 
transport, a train ferry, and a bridge, respectively, 
he concluded that a tunnel seems to be the only form 
of transit likely to be satisfactory. He is satisfied 
that the engineers will be able to overcome any 
difficulties provided they keep in touch with the 
geologists, who have a knowledge of the strata and 
the peculiar conditions which obtain. Prof. Kendall 
urged further soundings. He pointed out that 44 On 
the English side the official geological map is at present 
undergoing revision, during which it may be expected 
that attention will be paid to the tectonic structure. 
The existing map, however, shows that the Cretaceous 
rooks are subject to suoh changes of level between the 
ooast at Folkestone and the great breach of the 
escarpment at Wye os to show that it must be affected 
by considerable folds; not only so, but at Beach- 
borough, 5 miles from the ooast, a fault occurs which 
completely severs the Gault outcrop and must conse¬ 
quently have a displacement of more than 100 feet. 
There is no reason, aa far as can be seen, why the 
80 miles of submarine Outcrop should differ materially 
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from comparable lengths of outcrop in France and 
England respectively, and it behoves those upon whom 
the duty falls of laying down the line of the tunnel, 
to take these probabilities into account,” Generally 
speaking, Prof. Kendall seemed to think that there 
are more difficulties than had been assumed by most 
of his predecessors, but that they are not unsurmount¬ 
able, and in any case ho is strongly apposed to the 
suggestion that a tunnel might be made in the Gault 
under the chalk. This pa|)©r will appear in extenso 
in the Naturalist . 

Afterwards the chairman. Dr. Bather, addressed 
the delegates as to the value of their annual conference 
and asked for opinions to be expressed with regard to 
its future working. He called upon Mr. T. Sheppard, 
the vice-chairman of the Corresponding Societies’ 
Committee, who has been associated with the Con¬ 
ference for many years, to give his views on the matter, 
after which many of the delegates spoke. 

At the final session of the French Association, under 
the presidency of General Perrier, medals which had 
been specially struck were presented to those who 
had been conspicuous in assisting the Congress, the 
names of the recipients being in relief. Sir Henry 
Lyons, director of the Science Museum, London, and 
Mr, T. Sheppard, who acted as local secretary for the 
Havre meeting on behalf of the British Association, 
each received one of these medals. 

At the concluding banquet, held at the H6tel Fras¬ 
cati, representatives of the different countries sending 
delegates were ‘ toasted \ and members from Belgium, 
Portugal, Spain, and (beat Britain each spoke in turn, 
Mr. Sheppard representing the British Association. 

Welsh Bygones. 

N view of tho plea for the institution of a national 
folk-museum for England which appeared in 
Nature of Aug. 24, p. 289, it may not be out of place 
to describe her© briefly what lias already been done 
in the National Museum of Wales at Cardiff on 
similar lines to preserve the evidences of the arts 
and industries of the Welsh people in post-Reforma¬ 
tion times. 

The collections for the most part are at present 
housed temporarily in a gallery which was specially 
built for the purpose in 1925 ; but adequate and 
permanent accommodation will be available when 
the eastern range of galleries now in course of erection 
is completed. At the moment 1294 objects are 
actually on exhibition, but a number are still in store, 
The exhibits cover a very wide range ; and they also 
include a certain amount of material from England 
and Ireland. This has been judged necessary not 
only for purposes of comparison, hut also because 
England for centuries has supplied Wales with such 
articles as her pottery and most of her cutlery. 
Many of the articles are dated, and thus, in illustrating 
the history of the arts and crafts in Wales, they also 
rovide a basis for a systematic chronology for Welsh 
ygones. 

The arrangement of the exhibits has been carried 
out so far as possible with due regard to their original 
purpose, but the limited space available makes 
complete logical arrangement difficult and in some 
cases impossible. So tar as may be, groups have 
been kept together. Thus, on passing from the 
entrance hall of the Museum, where are the Eisteddfod 
chairs, the stocks, pottery, folklore objects and other 
exhibits of special interest, the first cases in the 
Bygones Gallery contains kitchen appliances, followed 
by table ware and then laundry appliances. Then 
comes a block of exhibits showing dairy appliances j 
and agricultural implements. These are succeeded | 
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by the implements and appliances of various in* 
dustries, such as mining, spinning and weaving, lace* 
making and knitting, trapping and fishing and 
transport. Then follow exhibits relating to the horse 
and the various crafts. Furniture, costumes and 
personal ornaments, important sections, necessarily 
occupy a considerable amount of spacer The 
ecclesiastical, economic, and social life are well 
illustrated by a varied and wide range of objects. 
Dress, in particular, includes a valuable collection of 
richly ornamented eighteenth-century costumes from 
Tredegar Park. These, of course, are additional to 
the well - represented peasants’ costumes. Objects 
related to the Eisteddfod naturally figure largely. 
They include manuscripts, Druid’s chairs, and the 
1 wooden book —squared wooden sticks in a frame, 
invented by the Glamorgan druids—harps, etc., and 
other musical instruments. 

Among the objects illustrative of "Welsh folklore 
are ra^s from wishing wells and a large and valuable 
collection of * love-spoons ’. Tho ‘love spoon’, it 
may be explained, was a carved wooden spoon which 
was presented by the lover to the object of his 
affections. Originally it was merely a wooden copy 
of a metal spoon, but it became highly elaborated. 
Another folklore object of great interest which the 
Museum is fortunate €mough to possess is a 4 Mari 
Llwyd * from Llangwynyd, Glamorgan. The ‘ Mari 
Llwyd ’ corresponds to the ‘ hooden horse ’ of Thanet 
and elsewhere. The 4 Mari Llwyd like the 4 hooden 
home is a horse’s skull and jaws sheeted and adorned 
with coloured ribbon, streamers, etc. Th© sheet 
completely covered a man who carried it at the head 
of a procession at the Christmas and New Year 
festivities. In Wales its use was afterwards trans¬ 
ferred to May Day. It would bo out of place to 
discuss its origin and meaning here ; but though the 
authorities of the National Museum accept the 
derivation that it was a substitute for the ass of the 
medieval miracle and mystery plays, it is more prob¬ 
ably a fertility symbol of much older date. 

Owing to considerations of space, the collections 
with two exceptions have to be exhibited under 
museum conditions, that is, in cases and on walls. 
The exceptions are the kitchen and bedroom furniture 
and appliances. Two freceases in the galleries have 
been utilised to give these objects their natural 
setting in a typical Welsh kitchen and a typical Welsh 
bedroom. Here are the fireplace, turnspit, cooking 
utensils, dressers with crookery, clocks, chairs, etc., 
the bed, mattress and bedding, the coffer, press, 
Bible and deed boxes, candles and so forth, in the 
conditions in which they were actually in use. 

A well-illustrated guide to the collections, with an 
introductory account of Welsh life and culture by 
Mr. Iorwerth C. Peate, assistant curator, has recently 
been published by the National Museum of Wales, 
Cardiff (price I*. 6kf,). 


University and Educational Intelligence. 

Cambridge. —Tho Appointments Committee of the 
Faculty of Agriculture and Forestry has appointed 
Mr. F. H, Gamer, of Clare College, to be University 
lecturer in agriculture, and Mr. A. 8. Watt to be 
University lecturer (Gumey lecturer) in forestry. 

The following University lecturers have resigned 
their offices t Mr. P. Sergeant Florence, Cains 
(economics); Mr. 8. Lees, St. John's (engineering); 
Mr. R. V, Southwell, Trinity (mathematics); Dr, 
D. R, Bartree, St. John's (physios); Mr: A. Amos, 
Downing (agriculture); Mr. R. L. Manning, Jesus 
(geography). m , /■ 
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Mr. W. 8 , Mansfield, Emmanuel, has been appointed 
Director of the University Farm. 

An industrial bursary has been awarded by the 
Royal Commissioners for the Exhibition of 1851 to 
Mr. H. V. Rose, Jesus College, to enable him to under¬ 
take an apprenticeship with the British Thomson- 
Houston Company, Limited. 

The Trustees of the Busk Studentship in Aero¬ 
nautics have awarded the studentship for the year 
1929-30 to Mr. 8 . G. Hooker, of the Royal College of 
Science, London. _ 

The City and Guilds of London Institute’s report 
for 1928 shows a further small decrease in the number 
of students in the City and Guilds (Engineering) 
College, which reached its maximum in 1921-22. 
Since that date there has been a continuous decline 
in the enrolments in the mechanical engineering and 
motive power department, and this has been only 
partially counterbalanced by an increase in the 
eieotrical engineering department. The number of 
students from India (28) has increased largely in the 
past two years. A noteworthy event of the year was 
the establishment of a May bury chair of highway 
engineering as a result of an offer made by a joint 
committee of the Paviors’ Company and of the 
Institution of Municipal and County Engineers, The 
Institute's Department of Technology reports an 
increase in the number of candidates examined from 
14,205 to 16,048, including an increase in the number 
of those examined at centres overseas from 1788, the 
revious maximum, to 1878, The new scheme of 
andicraft examinations (metal and woodwork) lately 
brought into force led to the entry of more than double 
the former number of candidates for the First, while 
the entries for the Second Handicraft Examination, 
held for the last time under the old scheme, also 
nearly doubled. 

The report of the United States Commissioner of 
Education for the year 1927-28 (Washington, D.C.: 
Government Printing Office, pp. 42, price 5 cents) is 
by Dr. J. J. Tigert, an old Rhodes scholar, who held 
the office of Commissioner for the seven years 1921- 28. 
It oomprises (1) ft review of recent events in public 
education, and ( 2 ) a report on the work of the Bureau 
of Education, of whioh the Commissioner is the head. 
In the field of higher education, prominence is given 
to a recent judicial decision declaring to be uncon¬ 
stitutional an act of the legislature of the State of 
Minnesota which would have usurped the rights and 
powers of the governing body (Board of Regents) of 
the University of Minnesota. This decision ensures 
a professional rather than a political development of 
the educational policies of the University. Attention 
is also directed to events indicative of 44 an awakened 
consciousness of the supreme value of the library in 
modern methods of oollege instruction”, of increasing 
systematisation of research and graduate work, ana 
a tendency towards the affiliation of small or junior 
colleges with larger institutions or with groups. In¬ 
vestigations have shown anew the neglect of the 
teaching of physiology and hygiene in secondary 
schools and colleges. There has been a steady in¬ 
crease,-however, in the number of high schools giving 
instruction in sex hygiene, the tendency being to 
make it a part of more general courses, such as 
biology or physiology, and to give less emphasis to 
disease. The Bureau’s work is essentially an intelli¬ 
gence servioe, and in no country in the world is 
education better served in this respect, The list of 
educational researches and surveys by its staff is jm- 
pressive. Its library division maintains useful biblio¬ 
graphies, indexed and cross -referenced, of research 
studies in education throughout the United States. 
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Calendar of Patent Records. 

September i, 1585 .--The patent granted by Queen 
Elizabeth to Thomas Wilkes for twenty-one years on 
Sept. 1 , 1585, for the manufacture and importation of 
salt, which conferred on the patentee a virtual mono¬ 
poly of the salt trade on the east coast of England, 
was one of the chief grievances raised in the monopoly 
debates ii) the Parliament of 1601. I 11 spite of the 

terms of the grant, which provided for an adequate 
supply of salt at a cost not exceeding that prevailing 
in London, John Smith, to whom the patent was 
assigned in 1599, raised the price from 14 pence to 
14 shillings a bushel, and thus provided a case for the 
House of Commons that could not be ignored. -iTbe 
patent was voided with other similar grants by Royal 
Proclamation. 

September 3 , 1893 .—Otto Lilienthal, an aeronautical 
pioneer to whose enthusiasm and perseverance the 
successful evolution of the aeroplane owes a great deal, 
patented his glider machine in Germany on Sept. 3, 
1893. Lilienthal made more than two thousand at¬ 
tempts at flight with his various machines, and finally 
succeeded in gliding for distances of 200*300 yards. 
In his earliest gliders, stability was obtained by move¬ 
ments of his own body, but later he added steering 
gear to the machine, and it was while experimenting 
with this in the air in 1896 that he met his death. 

September 4 , 1841 .—The chain-grate mechanical 
stoker, practically in the form in which it is known 
to-day, was introduced by John Juckes, who obtained 
an English patent for the invention on Sept. 4, 1841. 
The first installation was erected the following year 
at the works of Messrs. Easton and Amos in South¬ 
wark, and not only showed a saving in the consump¬ 
tion of coal of about 10 per cent, but also, by enabling 
a poorer quality of fuel to be used, permitted a still 
greater reduction in the cost. Though the invention 
was extensively adopted, Juckes died in poverty. (Cf. 
Calendar of Patent Records, May 24.) 

September 5 , 1877 .—The successful application of 
compressed air for working a system of secondary 
clocks from a standard clock was the invention of the 
Viennese engineer, Carl Albert Mayrhofor, who applied 
for his German patent on Sept. 6 , 1877. In his earliest 
arrangements, the controlled clocks received impulses, 
through small leather bellows, once every minute 
from the standard clock, but in later forms they had 
ordinary going trains, and the positions of the hands 
were corrected and the main springs re-wound at set 
hours. The invention attracted a good deal of notice 
at the Paris Exhibition of 1878, and the systems were 
installed in public buildings in Vienna and Berlin, and 
on a larger scale in the streets and shops of Paris. 

September 6 , 1831 .—The ‘miners’ safety fuse* of 
William Bickford was patented on Sept. 6 , 1831. The 
fuse was almost at once adopted by the British 
Government for military purposes, and by the mining 
industry, and resulted in a very large reduction in the 
number of blasting accidents. 

September 6 , 1834 .—Of the many inventions made 
by General Henry Shrapnel, the best known is the 
artillery shell to whioh his name has been given. 
Shrapnel shell was first used at the capture of Surinam 
in 1804, and its success was immediate, the range 
being four or five times that of the case-shot which 
it replaced ♦ No patent was taken out for the invention, 
but Shrapnel received an annuity of £1200 from the 
Government and one of £200 from the East India 
Company, and would have received a baronetcy if 
William IV. had not died before he could confer it. 
Shrapnel’s only patent is dated Sept. 6 , 1834, for im¬ 
provements in the sighting apparatus and other parts 
offire*anhs. 
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Societies and Academies. 

Paris. 

Academy of Sciences, July 22.— Ch. Gravier and 
J. L. Dantan : New observations on the sexual stolons 
of Syllie ( HaplosylUs) apongicola , a polycheetal annelid. 
The sexual organs are not really acepalous, but the 
stolons are often broken off. The antennae are not 
rudimentary, but are very long,-— T. Buscheguennce 
and S. Rossinski : The deformation of stratifiable oon- 

f ruences.— J. Haag : Extension of the method of 
t&aal-Caapari for the deformation of the spiral. The 
elastic suspension of pendulums : a rectification of 
priority.—D, S. de Lavaud : New possibilities of flight 
with one motor stopped on aeroplanes with two 
motors.—G. Poivilliers ; Fitting negatives into ap- 

g aratus of restitution.— C. Marie and C. Haenny ; 

tudy of the ammonia-oxygen gas battery. The 
element consisted of air-plat inum-pyrex glass- 
platinum-ammonia, and was neated to temperatures 
of 500°-790° C. The e.m.f. observed was of the order 
of 1 volt, corresponding to the value calculated from 
thermochemical data, assuming the reaction to be 
4NH„ +30j -2N # + 6 H a O.—A. Poirot: The emission 
of anode rays of sodium and chromium. Statement 
of the conditions necessary for stability in the emission 
of anode rays of sodium and chromium from sodium 
bichromate.—Albert Arnulf : A method for the deter¬ 
mination of angles by the utilisation of microscopic 
areas. The method described is capable of measuring 
the angle between the faces of a microscopic crystal, 
the dimensions of the faces not exceeding 0-001 mm.— 
Josef Hrdlicka : A method for the measurement of the 
effective clearness of photographic objectives.—P. 
Lambert and J. Lecomte : A recording spectrometer 
for the infra-rod. A device for recording photo¬ 
graphically the- deviations of the galvanometer needle 
when actuated by a thermocouple moved across the 
spectrum : in twenty minutes an automatic record is 
obtained, giving results which would require half a 
day’s work by the visual method.—Paul Queney : 
The spectra of phosphorus and arsenic in the extreme 
ultra-violet. Multiplets of As IV. and As V. —V. 
Poaejpal : Fluorescence and infra-red absorption.— 
Pierre Leroux : Study of the absorption of a crystal of 
dialogite,—Edgar Pierre Tawil : The vibrations along 
the optic axis in an oscillating piezo-electric quartz. 
According to the laws given by Curie, the deformations 
of a quartz crystal placed in an electric field are pro¬ 
duced along the electrical axis and in a direction 
normal to this %xis and the optic axis. The dimension 
along the optic axis ghould remain unchanged. The 
results of "the author’s experiments appear to establish 
the existence of vibrations in the direction of the 
optic axis.—A. Tian : The heat of solidification and 
heat of solution of saocharose.—J. Perreu : The deter¬ 
mination of the limiting heat of solution of some 
hydrated salts (direct method).—J. LoUeleur : The 
polarisation of membranes under the action of plates 
of metal.—Louis Rapkine .* The potential of an inert 
electrode in a solution of acetaldehyde.-—Emile Rous¬ 
seau : The oxidising action of sunlight on an oil 
solution of zymosterol. The oxidation of zymosterol 
(extracted from yeast) under the influence of sunlight 
is progressive but slow* and less than was obtained in 
earlier experiments with ergoetero}.—M. Geloso and 
Mile. L. S. L4vy : The influence of ammonia on the 
adsorption of copper or nickel salts. The ammonia 
concentration has a considerable influence on the ad¬ 
sorption of soluble salts of copper and niokel by ferric 
hydroxide.—M. Prettre and P. Laffitte ; The oxidation 
of carbon monoxide,-—Ch. Bedel ; The oxidiaability of 
silicon and its solubility in hydrofluoric acid. It has 
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not been found possible to repeat the experiments of 
M. Sanfourche proving the increased solubility of 
silicon in hydrofluoric acid by reason of oxidation to 
silica.— A. Travers and Schnoutka : The existence of 
monocalcium aluminate in solution. Evidence sug¬ 
gesting the existence of a oalcium aluminate m 
solution, derived from the acid HAIO..—J. Calvet: 
The influence of various salts on the solution of pure 
aluminium in hydrochloric acid. Salts of platinum, 
gold, mercury, copper, and nickel were employed : 
compared with the other metals, the effect of platinum 
was very marked ; 0*21 mgm. of platinum per litre 
caused immediate attack, ana even at a dilution of one 
in 250 millions, the amount of aluminium dissolved 
was fifteen times that dissolved by the pure acid in the 
same time,—J. Bougault and Mile. L. Popovici: The 
reduction of the semicarbazones of the a-ketonic acids. 
—L. Palfray and B. Rothstein : Some esters of the 
1*4- and 1‘3-cyclohexanediols (quinite and resorcite). 
—H. Vincienne : New researches on the structure of 
the southern part of the Vuache.—J. Lambert: The 
Eocene Echinideae of Madagascar.—Henri Pidron : 
The laws of establishment of the chroma of light im¬ 
pressions.— L. Lavauden: A new Madagascan carni¬ 
vore of the genus Eupleres .—P. Vignon : The mor¬ 
phology and evolution of the posterior wing in the 
Coleoptera.—H. Gauthier: The aquatic flora of the 
Central Sahara.—Jacques Pellegrin : An African cave 
fish with very small eyes. A description of a repre¬ 
sentative of a new genus of fish found in a shaft at 
Eil (Italian Migiurtina-Somalia), to which the name 
Eilichthys microphthalmos has been given. The eyes, 
although much reduced, are still visible externally. 
This fish is remarkable as being a transition form 
between the surface Cyprinidese with normal eyes and 
the cave forms, completely blind, now known.—Mile. 
M. L. Verrier and A. Panu : The pigment and the 
chromatic variations of some reptiles of the group of 
the Againidae.—Jean Painlevd, Paul Wintrebert, and 
Yung-Ko-Ching : The development of the stickleback 
(Qasterosteus aculeaius) analysed by ohronophoto- 
graphy. Protoplasmic contractions and embryonic 
circulation.—A. Paillot: The infectious origin of the 
micro-organisms of the Aphides. — R. Fosse, A. Brunei, 
and R. de Grieve : The diastatic transformation of 
uric acid into allantoic; acid. Uric acid is attacked 
by the juice of various leguminous plants, allantoic 
acid being produced. It is suggested that this fer¬ 
mentation of uric acid is the result of the action of 
two ferments, one an oxydase producing allantoin, the 
other giving allantoic acid by simple hydrolysis. 

Leningrad, 

Academy of Sciences {Gomptee rendus. No. 9),— 
V. Romanovskii: On the chain of Markoff.—L. A. 
Portenko : The geographic forms of Prunella atro- 
gularis and P. montaneUa . Two new subspecies of 
Prunella atrogularis and one of P. montanella are 
described, re-discriptions of the previously known 
forms also being given.—K. A. Rassadina : The lichens 
of the Vologda province . A list of fifty-one species of 
lichens collected in the province. 

Oomptes rendus f No. 10. — A, P. Vinogradov: 
Manganese in insects. Ash of a number of species of 
insects was found to contain manganese, but ants are 
particularly rich in this element, the ash of Formica 
ruja containing up to 5 per cent Of manganese.—V. 
Barovskij: Description of a new species of the genus 
Macrolycus WatorL (Coleoptera, Lycid®). Macro- 
lycus pubescent, ep, n. is described from Vladivostok. 
—A. Djakonov : New starfishes from the Okhotsk Sea. 
(1) LeptasUriatHtheri f sp. n.—V, K> Soldatov and 
A. M. Popov ; The new genus Cyclopteroptit (Pisces, 
Cyolopterid®) from the Okhotsk Sea. The new genus 
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is allied to Gyclopteroidea Garmon and includes four 

r oies, namely, C. tnacalpini Paar, C. cergi Popov, 
popovi Soldatov, C. jordani Soldatov. — A. M. 
Popov : A preliminary revision of the Russian mullets. 
One species of Mugti and five species of Liza are 
distinguished from Russian waters,—B. S. Vinogradov: 
A new species of jumping mouse (Scirtopoda cteno- 
daetpla, sp. n.) from Repetek (Turkmenistan).—A. I. 
Argiropulo: A new subspecies of Micromys minutue 
Pall. (Mammalia, Rodentia) from Central China.— 
V. 1 . Bodylevskij : The fauna of a bed at Mohn Bay, 
on the east coast of Spitsbergen. The discovery in 
phosphoritic conglomerates of Spitsbergen of Pseudo - 
liscerae of. Beyrichi Schl. and Lingula of. Beani Phil, 
indicate the affinity of the fauna to that of the Franz 
Joseph’s Land. 

Rome. 

Royal National Academy of the Lincei, May 19.— 
P. Vinassa : Ions, electronic numbers and symmetry. 
—V. Gllvenko : General forms of the law of high 
numbers in functional spaces.—Maria Pastori : The 
partially intrinsic representation of tensors.— G. 
Vranceanu : Certain problems of equivalence.—E. 
Bompiani: Hyperspatial surfaces with a double 
conjugated system (1).—A. Tonolo : Classification of 
surfaces of Hilbertian space the 2 -tangent of which 
is of four dimensions (3).—A. de Mira Fernandes : 
Tensors associated with a vectorial ennuple.—G. Viola: 
Elliptical elements of the system of W. Ursae majoris. 
— D. Graffi : Some applications of adiabatic invariants 
to electricity. Various examples are given to show 
how adiabatic invariants, which are properties of 
mechanical systems, may be utilised in the treatment 
of questions relating to electric circuits, these being 
in various cases governed by differential equations 
analogous to thoso of mechanics.—L, Tieri and V. 
Rice* : Electronic emission in a vacuum tube (2). 
A recent study on the variation of the current serving 
an incandescent filament in vacuo with change in the 
electronic current betweon filament and mate lias 
now been extended to the case of the pure tungsten 
filament of a Philips’ E triode. The inversion of 
81 is confirmed, I being the filament current. The 
interpretation of this behaviour, and the definition 
of the conditions under which such inversion occurs, 
are to be disoussed later.—E. Amaldi: The quantum 
theory of the Raman effect. The application of 
Dirac's methods of treating radiation problems to 
the theory of the Raman effect is demonstrated. 
Formulae are obtained for the intensities of the Raman 
lines and the Tyndall light and their ratios.—E. Fermi: 
Quantiatic electrodynamics. Eleotrodynamio equa¬ 
tions are obtained in quantum form, in particular 
for the case in whioh there are electric corpuscles with 
low velocity in the field. The principal applications 
of these equations will be given in a subsequent 
communication.—E. SegrS : The quantum theory of 
fluorescence. Dirac's methods, with slight modifica¬ 
tions, are applicable to the phenomenon of fluorescence. 
—M Federici: Impedance of a quadripolar trans¬ 
ducer.—M. Lombardini: Calculation of the turbulence 
in the lower strata of the atmosphere.—G. R. Levi 
and A. Baroni: Diethyl nentasulphidee. Of the two 
isomeric diethyl pentasulphides recently described, 
one (I.) boiling at 130° under a pressure of 26 mm. 
is transformed into the other (II.) boiling at 119°, 
when heated above 200°. Form I. has the refractive 
index 1*59517 at 13° and the specific gravity 1*1620 
at 16°, and form II. the refractive index 1*60269 at 
13% and the specific gravity 1*1667 at 16°. In 
bromoform solution, both modifications produce 
freezing-point depressions corresponding with the 
normal molecular weights.—G. A. Barbieri: A new 
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type of rare earth salts. Tervalent rare earth elements, 
which give neither alums, fluoro-salts, nor cyano- 
salts, form such salt types as crystalline double 
nitrates, double carbonates, ferri- and cobalti-cyanides 
not encountered with common tervalent elements. 
It is now found that such rare earth elements form 
also argon to- and auri -cyanides of the general formula, 
M'^AgtCN),],.—Giambattista Dal Piaz : Ne# ob¬ 
servations on the Italian Oligocene. 

Sydney. 

Royal Society of New South Wales, June 5.—H. G. 
Raggatt and F. W. Booker : Notes on the use of the 
aneroid barometer and plane table in geological map¬ 
ping. A description of the methods adopted for the 
accurate employment of the plane table and the^cor- 
relation of barometrio readings during the geological 
survey of the Hunter River Coalfield, giving details 
as to geological and topographio features and the 
construction of a contour map.—F. W. Booker: 
Preliminary note on new subgenera of Producing and 
Strophalosis from the Branxton district. Descriptions 
are given of two new subgenera of Productides, 
Wyridhamia and Branxtonia , from the Branxton Beds 
of the Hunter River Coalfield. This group of fossils 
is of value for accurate zoning of beds which overlie 
and have a definite relation to tne Greta Coal Measures. 
—W. G. Arneman and J. C. Earl : The celluloses of 
some Australian plants. In view of the abnormality 
of the cellulose of posidonia fibre, other celluloses from 
Australian sources have been examinod. The stan¬ 
dard of comparison usod is the optical rotation of the 
triacetate. Most of the celluloses conform in this 
respect to the normal type of cotton cellulose. A 
water weed of Potamogeton sp. contains a cellulose 
which differs from both those of posidonia and cotton, 
while posidonia leaves contain the same cellulose as 
the fibre. 

Victoria. 

Royal Society, June 13.— Mary D. Glynne : A note 
on some experiments dealing with sulphur treatment 
of a soil and its effect on wheat yield. A plot of land 
on which wheat has been grown continuously for 
fourteen years has recently produced very poor crops. 
Treatment with sulphur, sulphuric acid, both alone 
and followed by lime, and with ammonium sulphate, 
resulted in surprisingly large increases in crop. That 
these results do not depend on pathological conditions 
is suggested by the small amount and by the distri¬ 
bution of disease organisms. Such possibilities as a 
sulphur deficiency in the soil or a setting free of com¬ 
pounds limiting growth through increased soil acidity 
are disoussed, 


Official Publications Received. 

British. 

Addrees ca Dynamics of Dovrlopment, delivered to the Public question* 
Society, University of Melbourne, April 1929, by the C lit Irma n of the 
Development and Migration Commission (Mr. H. W. Gepp), Pp. 18. 
(Canberra : H. J. Green.) 

Development and Migration Commission. Summary of Reports. 
LaohLan River Scheme, New South Wales. 28tli November 1928; Nowingi- 
Millewa South Railway and Public Works Scheme, North-western 
Victoria, 14th November 1928. Pp. 24. (Melbourne: Development and 
Migration Commission.) 

Union of South Africa: Botanical Survey of South Africa. Memoir 
No, 18: The Vegetation of the Riveredale Area, Cape Province, By Dr, 
J, Muir. Pp. 82 + 1 plate. (Pretoria: Government Printer,) 

Proceeding* of the South International Oongrea* of Photography, 
Lpndon, July 9-U, 1928. Editors: W. Clark, T. Slater Price and B. V. 
Sfcorr. Pp. ziii + 571 + 29 plates. (Cambridge ; W. Heffer and Sons, Ltd.) 
U*. net. 

DUoovcry Investigations. Second Annual Report, January 1927-May 
1928. Pp. 27+8 plates, (London : H.M. Stationery Office.) It. net. 

Journal of the Chemical Society: rental ding Papers communicated to 
the Society. July. Pp, iv+1887-1622+a. (London.) 

Committee on Bird Sanctuaries in Royal Parks (England). Report for 
1628. Pp. 24. (London; H.M. Stationery Office.) Pd. npt.. 
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Air WloiHtry ; Aeronautical Research Committee. Reports and Memo- 
rand*. No. 1221 (M. 01): The Effect of Btress upon the X-rav Reflection* 
from Tungsten Wire at Air Temperature. By H. L. Cox and l. Back- 
hurst, work performed for the Engineering Research Board of the 
Department or Hcientittc and industrial Research. (E.K. 225.) Pp. 4 + 4 
plates. (London: H,M. Stationery Office.) 9iL net, 

Home Office. Report on Conferences between Employers, Operatives 
and Inspectors concerning Fencing of Machinery, Prevention of Accidents, 
First Aid and Temperature in Cotton Spinning Mills. My Eliot F. May. 
Pp. 2S. (lvondoi): H.M. Stationery Office.) 3ti.net. 

Tentli Annual Report of the Ministry of Health, 1928-11)29. (Ctnd. 
8362.) Pp. xii + 288. (London : H M. Stationery Office.) 4s.net. 

Ministry of Health. Maternal Mortality in Childbirth: Ante-Natal 
Clinics, their Conduct and Scope. (Memorandum 14G/M.C.W.) Pp. 7. 
(London : H.M, Stationery Office.) Id. net 
Technical College, Bradford. Diploma and Special Day Courses. 
Session J920-1 pan. Pp. 218 + 2(1 platen. (Bradford.) 

The Scientific Proceedings of the Royal Dublin Society. Vol. IP (N.8.), 
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Diaiy of Societies. 

WEDNESDAY, Skit ember A 

Institution or Muniuiral and County Engineers (South-Western 
District Meeting) (at Wlmborne), at 11.80 a.M. 

FRIDAY, Skpthhbkr 0, 

Philoiouioal Society (at University College), at 6.80.— Sir W. A. 
Cralgle: Lexicography. 

CONFERENCES. 

Aihiust 81 to September ft. 

National Veterinary Meuical Association (at Ayr).—The papers to be 
read include the followingFoot-and-mouth Disease, J. O. Powley; 
Lamenesa, Prof. J. J. O'Connor; The Mineral Requirements of Farm 
Animals, Dr. J, B. Orr; Jobne’s Disease, Major <J. W. Dunktn; The 
Clinical and Epidemiological Aspect of Hie so-called Hysteria of the 
Dog, Prof. F. T. G. Holiday. 

On Sept. 8 at 1.45 a Popular Public Lecture on Tuberculin Testing, 
by Prof. J. B. Buxton. 

SRrTKMBER 8 TO 14. 

International Cunuresb of the World League for Srxial Reform 
on a Sf lENTini 1 Basis (at Wigroore Hall, Wigmore Street). 


September 9 to 14. 

Library Amsooiation (aL Brighton). 

Lord BaiuieJ: Presidential Address. 

Col. J. M. Mitchell: The Smttll Town in Relation to the County 
Library System. 

A Esdaile ; Tlie Student Reader and his Books. 

Disous«ion od Cataloguing. 

L. 8. Jast, W. O. B. Sayers, Mrs. A. Ji. Hadlee, Mias Belle Rennie, 
J. W. H. Brown, and F. A. Hughes : Symposium an Children's Reading. 

E. Davis and others : Discussion on Books in Elementary Schools. 

September 9 to 12. 

Institute or Metals (at Diisseldorf). 

Monday, September 9, at 5.—Dr. A. G. C. Gwyer: Aluminium aud its 
Alloys (Autumn Lecture—in Gorman). 

Tuesday, September 10, at 9.80 a.m. 

Dr. W. Koswnhain: Some Methods of HeaearcH in Physical Metallurgy. 

G. Mas lug : Methods of Research in Metallography. 

P. Chevenard, A. M. Portevin, and X. F. Wachii: A Dilutometrio 
Study of Some Univarlant Two-Phase Reaction*. 

M. Haas and D. Uno: An Improved Differential Dllatometar. 

W. H, J. Vernon and L. Whitby: The Open-Air Corrosion and 
Surface Patina of Copper. 

0. O. Bannister: Studies on the Crystallisation ol Gold from the 
Liquid State. 

A. G. Lobley: The Creep of 80 : 20 Nickel-Chromium Alloy at High 
Temperatures. 

Wedne&lay, Sepienilter 11, at 9.80 a.m. 

W. J. P. Rohn: Reduction of Shrinkage Cavities and Vacuum 
Melting. 

M. Tama: New Methods for Melting Non-Ferrous Metals in the 
Electric Furnace. 

N. K. Budgen : Pinholes in Aluminium Alloy Castings. 

O. F. Hudson, T. M. Herbert, F. E. Ball, and E. H. Bucknall; 
Properties of Locomotive Firebox Stays and Plates. 

A. von Zeerleder and P. Bourgeois : Effect of Temperature Attained 
in Overhead Electric Transmission Cables. 

Dr. J. Newton Friend: The Relative Corrodibilities of Ferrous and 
Non-Ferrous Metals and Alloys. Part 11. The Results of Beven Years' 
Exposure to Air at Birmingham. 

0. Blazey : Idiomorphlc Crystals of Cuprous Oxide In Copper. 

Thursday, September 12,—Excursions. 


♦ September 10 to 12 . 

Iron and Steel Institute (at Newcastle-upon-Tyne). 

Twlny, September 10, at 10.15 a.M. 

C. 8. «IU Note* on the Damping-Down and Re-Starting of Blaat- 
Furnaces. 

A, T. Adam : Notes on Wire for Mining Ropes. 

A. Huitgren: Crystallisation and Segregation Phenomena in M0 
per cent Carbon Steel Ingots of Smaller atm*. 

J. A. Jones; High Rlontlo Limit Structural Steels. 

H-'isdfMsdcw. September n t at 10 AM. 

J. H. Wlii tel ay : The Coalescence of Pearlite. 

H. A. Dickie; The Solubility of Carbide In Ferrite. 

T. D. Yensen: Iron-Silicon-Carbon Alloys. Constitutional Diagrams 
and Magnetic Properties. , 

T. A. Rickard: iron in Antiquity, 

rhurwiay, ttjrfember 12, at10 a.m. • 

B. G. Herbert: The Hardening of Superhardened Steel by Magnetism, 
The Lattice Resonance Hypothesis, 

B. DiepsoMag and F, WuUestteg: Electrics! Conductivity of 
Magnesite and some other Refractory Materials In Relation to the 
Temperature and tbelr other Properties. 

H. O'Neill \ The Hardness of Vacuum- Annealed Crystals of Iron. 

J. H. Smith, C. A. Connor, end F* H, Armstrong: The Correlation 
of Fatigue «id Ovsrstwss. ‘ - / ; * 7 
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Science and Industry. 

I EMUEL GULLIVER, referring to the Brob- 
J dingn&gians, remarked that “ the learning of 
this people is very defective, consisting only in 
morality, history, poetry, and mathematics, wherein 
they must be allowed to excel. But the last of 
these is wholly applied to what may be useful in 
life, to the improvement of agriculture, and all 
mechanical arts ; so that among us it would be 
little esteemed.” Hence it is not surprising to 
leam that the king of that country “ gave it for 
his opinion, that whoever could make two ears of 
corn, or two blades of grass grow upon a spot of 
ground where only one grew before, would deserve 
better of mankind, and do more essential service 
to his country than the whole race of politicians 
put together 

The royal opinion was a little hard on the poli¬ 
ticians, but it conveys an element of vital truth, 
for the power of science to exalt or destroy a 
nation is exceeded only by its power to sustain or 
wreck a generation. We have ourselves seen man 
employ it and compel its use in works of destruc¬ 
tion, and we are realists enough to admit that only 
the complete suppression of war can justify neglect 
of the military potentialities of science. There is, 
however, now presented to us, and reiterated in 
convincing terms, an appeal for its more earnest 
application in the attainment of a greater measure 
of happiness, health, and wealth, and to that appeal 
we once again subscribe. The use of science in the 
servioe of industry (leading, incidentally, not to 
the last of these three aims only) and, conversely, 
the opportunity which industry enjoys of promot¬ 
ing the advance of pure science—an osoillatory 
motion of ever-increasing amplitude—formed the 
subjeot of a series of discussions at meetings of 
the British Association at Cape Town and Johan¬ 
nesburg, whereby an idea of the advantages already 
gained by such co-operation could be acquired. 

Opening the discussion at Cape Town, Sir 
Thomas Holland said that science touches on prob¬ 
lems of philosophy and often appears to trespass 
on the province of theology, whilst every branch 
has some influence on the progress of industry, but 
he admitted that one of the difficulties which is 
quickly encountered by those who attempt to pre¬ 
sent scientific results to the general public, and 
even to correlate scientific work in different direc¬ 
tions, is that arising from rapidly developing 
specialisation, with its concomitant specialised ter¬ 
minology. Whilst this is perfectly true, we must 
remember that the difficulties of modem scientific 





362 


NATURE 


[September 7,1929 


terminology do not f perhaps, appear so insuperable 
to the scientific worker as to the layman, for the 
former takes to a new, although possibly ungainly, 
Word as naturally as a workman to a sharper tool, 
whilst the latter seldom troubles to understand 
terms not included in the vocabulary appropriate 
to his own interests. Once the interest is aroused, 
the difficulties tend to diminish, and the termino¬ 
logy* of Tadio communication for example, to 
become part of the common language. Neverthe¬ 
less, the tool must not be brandished out of season, 
even though the alternative lacks convenience, 
whilst the layman should remember that the 
Balnibarbi method of abolishing words by sub¬ 
stituting the things themselves merely laid greater 
physical burdens on the common people. 

Sir Daniel Hall's subject, the development of 
agriculture and the anxiety which it is causing both 
to farmers and to statesmen, is fundamental in its 
importance. Food production all over the world 
is still being carried on by comparatively primitive 
methods and is mainly in the hands of small pro¬ 
ducing units, although it has been possible to give 
effect to some of the progress achieved by science 
whenever that is utilisable by the individual; the 
use of new varieties and the application of artificial 
fertilisers were quoted as examples. At the present 
day, comparatively little of the naturally rich and 
easily worked land is still unoccupied and, more¬ 
over, the peasant has observed that industry offers 
a livelihood in return for less continuous toil. 
Hence Sir Daniel Hall regards as inevitable some 
approach to the industrialisation of farming, citing 
as an example of such industrialisation and scien¬ 
tific control the development of sugar cane culti¬ 
vation in Java, where in fifteen years the yield of 
sugar per hectare has been increased by one-half. 
The increaeedvuse of artificial nitrogenous fertilisers 
has had demonstrably favourable results and has 
demanded correspondingly increased employment 
of potash and phosphatic fertilisers ; for these we 
must rely on natural deposits, and eventual re¬ 
course to means of conservation of these elements 
is envisaged. 

Increased fertility of the soil is not, of course, the 
whole solution of the problem of feeding many more 
mouths than formerly. The plant breeder seeks to 
produce varieties of high utility, suitable for the 
enriched soil, resistant to disease, and economical 
of water, whilst the effective use of insecticides and 
fungicides, the preservation and transport of meat 
and fruits, and stock-raising offer wide fields for 
study. < 

Prof, A. C. Howard, who at Johannesburg illus- 
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trated his theme by reference to the Abb6 Mendel's 
experiment in crossing peas, to the results of in¬ 
vestigations on the storage of apples, the artificial 
ripening of oranges, and the refrigeration of meat, 
emphasised the importance of three factors; the 
specialist's investigations, the layman's intelligent 
and sympathetic interest, and the scientific popu¬ 
larisation of science ; there is need for a wider 
recognition on the part of specialists of the im¬ 
portance of taking greater pains to make clear to 
the non-scientific worker and to the other specialist 
the nature of their researches. Yet another prac¬ 
tical application of scientific study mentioned by 
Prof. Seward is the value of anthropological re¬ 
searches as a source of inspiration for administrators 
entrusted with the government and care of un¬ 
civilised peoples. 

Sir Richard Gregory, speaking at Cape Town, 
showed in a metaphor which has attracted con¬ 
siderable attention that creative science, purposeful 
invention, and skilful labour are the three legs of 
the tripod upon which industrial development 
rests. There can be no stability unless each foot 
stands firmly upon the ground of common interest 
and each bears its share of the structure supported 
by the combination. Without this triple alliance 
of the scientific investigator, alert manufacturer, 
and skilled operative, no nation can expect to be 
in the van of modem progress. Sir Richard's 
examples of discoveries which revolutionised whole 
sections of industry included the foundation of 
electro-chemical processes by the work of Davy 
and Faraday at the Royal Institution ; the evolu¬ 
tion, from Sir Robert Hadfield's researches, of special 
alloys used in the construction of every motor car, 
aeroplane, projectile, tramway crossing, machine- 
tool, or other product of modem engineering; the 
life-belt which the late Auer von Welsbach threw 
to the gas industry in the form of his incandescent 
gas mantle ; and, in recent years, the discovery of 
inert atmospheric gases and their application: 
argon for the manufacture of gas-filled electric 
lamps, neon for lamps adapted to the illumination 
of airways and to advertisement signs, and helium 
for the inflation of airships. The concluding words 
of this address Will bear quotation and repetition ; 
“ The debt of industry and of modem civilisation 
to science is unmistakable; it can best be paid 
by creating and fostering facilities for further re¬ 
search, and from the' argosies which will then in 
due course come into port, the human race may 
confidently expect to be provided: with principles 
and powers even move potent for industry and 
social service than anything the world has yet seen/* 
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The Hon. Henry Mond, after describing to a 
Johannesburg audienoe the origin of the Mond 
nickel carbonyl process, declared that patient re¬ 
search in those branches of science which are likely 
to be of assistance to industry will nearly always 
produce something. Yet although the general 
attitude of modem industry towards research is 
unexceptionable, industrial research is exposed to 
big dangers. There is a tremendous drift towards 
administration, which is always accentuated during 
a period in which an industry is expanding. The 
driving force behind any research department 
should be scientific enthusiasm, for it is only by 
enthusiastic, alert research workers that discoveries 
will be made, Again, success is often dependent 
on the development of a suitable technique, such, 
for example, as that which has been responsible 
for the growth of the great high-pressure industry 
of the manufacture of fertilisers by Imperial Chem¬ 
ical Industries, Ltd., at Billingham. 

Dr. F. E. Smith devoted his address at Cape 
Town td one of the earliest industries in the world 
—the mercantile marine. Modem standards of 
safety and comfort have resulted from the labours 
of scientific men. ‘Astronomers—Copernicus, Kep¬ 
ler, and Tyoho Brahe—first taught the navigator 
to regard the starry universe as a great olook-dial, 
with the moon and planets as mighty hands moving 
through the heavens. The modem compass was 
developed by Lord Kelvin, who, in association with 
Sir George Airy, an astronomer, and Captain 
Flinders, a navigator, applied corrections for its 
use in iron ships, whilst the scientific work of 
Foucault led to the invention of the gyro-compass. 
Dr. Smith referred to the scientific worker’s con¬ 
tributions in the form of echo-sounding, radio 
communieation, the chronometer, and the sextant; 
he indicated advances in the science of ship con¬ 
struction, and the great progress that has been 
made in the use of motive power, mentioning, 

- among others, the names Black, Carnot, Joule, 
Mayer, Begnault, James Watt, and Sir Charles 
Parsons. The day will come, he said, when the 
scientific worker has at his command excessively 
short wireless waves which oan be transmitted 
from a ship and reflected from an iceberg, reception 
of the reflected waves rendering detection of the 
iceberg a certainty. 

Prof. G. W. 0. Howe told a Johannesburg 
audience that electrical engineering could be said 
just to have celebrated its golden jubilee, for 
Although tiie science rests on Faraday’s discoveries, 
in 1821andl831, respectively, that a wire carrying 
a current experiences a force tending to move it if 


it is situated in a magnetic field, and that an 
electric current is set up in a wire if it is moved 
in a magnetic field, it was in 1878 that Swan 
developed the first commercial incandescent lamp, 
and in 1879 that the electric locomotive was first 
demonstrated at an exhibition in Berlin. $Tow the 
electrical industry, a relatively new industry, bom 
of scientific discovery and developed by patient 
scientific research in physical, chemical, metal¬ 
lurgical, and engineering laboratories, is an ex¬ 
tremely large employer of labour. 

Engineering science, said Prof. Howe, has con¬ 
tributed largely to the very rapid advance in the 
improvement of living conditions in the civilised 
world ; it has even negatived Nature’s ordination 
that man’s movements should be limited to the 
surface of the earth. In no branch of human 
activity has scientific research worked greater 
wonders than in the transmission of intelligence ; 
even the immense advances which have been 
achieved since about a hundred years ago, when 
messages were slowly transmitted over a few miles 
of wire, have been eclipsed in the popular imagina¬ 
tion by the triumphs of the last few years in 
radio telegraphy and telephony. When the rela¬ 
tion of science to industry is expressed as the 
relation of an ordered knowledge of the properties 
of the materials and processes employed in any 
manufacture to the successful and economic carry¬ 
ing out of the manufacture, little room is left either 
for doubt or discussion. The science pertaining to 
any industry is the very life blood of the industry, 
and every scientific discovery is an added asset to 
the human race. 

It will be observed that the purpose of the 
discussions was not to reveal new or startling dis¬ 
coveries to a scientific coterie ; its aim was to 
emphasise, and lend authority to, what has been 
said many times before, in the hope that individual 
oitizens of our Commonwealth will take a serious 
and energetic view of their individual responsibility. 
The responsibilities are not merely national, or ex¬ 
clusively material; they do indeed closely concern 
our prosperity as an agricultural and an industrial 
Empire, but they also have a very intimate relation 
to the social conscience. The individual duty is 
that of contributing in due measure to the forma¬ 
tion and expression of public opinion. Whether 
through the rise of popular government and the 
ubiquity of the printed and broadcast message, or 
through national stress and economic adversities, 
it is unquestionable that to-day well-educated and 
better-inf ornjed peoples have adopted a critical 
attitude, an attitude of intelligent examination of 
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the laws and circumstances at the helm of their 
lives* Their conclusions—public opinion—are not 
always resilient, not always quite accurate, but are 
in the main characterised by sound sense and 
humanity, and count for a great deal in places 
where they govern. Thus British public opinion 
to-day abhors drunkenness but preserves liberty, it 
condemns both sweated labour and selfish ease, it 
regards religious intolerance as a medieval ana¬ 
chronism ; it has so far progressed as generally to 
approve advance along scientific lines, to offer en¬ 
couragement to a scientific development of agri¬ 
culture and industry, and to implement its approval 
by subsidising such advance and development in 
certain ways. 

What is now much to be desired is a public 
which will plainly show itself to be as intolerant of 
inefficiency in method as it is of inefficiency in 
effort; which insists that its enterprises shall be 
conducted not only with faith and with courage, 
but also with open eyes, that its resources shall be 
conserved by the best methods known, and utilised 
to the best advantage attainable, that its man¬ 
power shall be employed as brain-power in pre¬ 
ference to horse-power, and that ailments of the 
body politio shall be diagnosed and treated by 
specialists. 

That the plea was made at Cape Town and 
Johannesburg by men of science themselves is sig¬ 
nificant, but in a sense fortuitous. They used no 
arguments, no illustrations, that have not been or 
could not be employed by captains of the ship of 
industry or of the ship of State, who have from time 
to time lent the weight of their experience and their 
authority to the same appeal, adding to it other 
and convincing examples of their profitable appli¬ 
cation of scientific work. Indeed scienoe, like 
honesty, is indubitably the best policy. 


The Bio-Psychology of the Cat. 

The Modem Cat, her Mind and Manners : an Intro¬ 
duction to Comparative Psychology. By Prof. 
Georgina Stickland Gates. Pp. xii + 196 + 4 
plates, (New York : The Macmillan Co., 1928.) 
8s. 6 d. net. 

ANY books have been Written about cats; 
but this is the first to approach doing 
justioe to the subject, for it tries to tell the 
truth about cats, so for as the truth is known at 
present. It is not fanciful or romantic; it is a 
serious contribution to the bio-psychology of the 
domestic oat, and it is written critically and with 
humour. Yet Dr. Gates is far from Being one of 
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those philofelines who provoked Andrew Lang's 
wrath—“ authors who speak concerning cats with 
a familiarity and a levity most distasteful ”. 

In a scientific appreciation of an animal's ways, 
it is useful to begin with the senses ; and' in some 
respects the cat is well-endowed, Gautier tell* a 
delightful story of Madame TJWophile's encounter 
with a green parrot. “ The oat, after spending 
some moments in silent contemplation of the bird, 
decided that what she saw was a green chicken, and 
reasoned further that even if green, the chicken 
should be good to eat. As she sprang at him, the 
parrot cried out suddenly, * Have you had your 
breakfast ? * The cat fell back ; her thoughts 
were apparent; This is not a bird ; it speaks ; it is 
a gentleman." Miss Gates appreciates Gautier's 
story, but scientifically she is bound to puncture it, 
since all the experimental evidence points to the 
conclusion that the cat is colour-blind. It can 
distinguish different degrees of brightness, but it 
lives in a grey world. Its very marked power of 
expanding and contracting the pupil may be 
correlated with the nocturnal hunting, when it is 
important to make the most of the scanty rays. 
The tactility of the vibrisste is also an aid to walking 
effectively in darkness. Not much has been proved 
in regard to the cat’s sense of smell, but it is 
probably acute. As to hearing, cats are able to 
discriminate between differences in sound, and can 
learn in forty-five or fifty lessons to associate a 
particular vocal signal with a particular reaction. 
Yet there is no convincing evidence that they can 
distinguish differences in pitch. Their auditory 
world is like that of a tone-deaf individual. 

Awaiting further investigation is the ‘ homing * 
exhibited by some cats, for experiments show that 
they can return from a place three miles off or so, to 
which they were carried under conditions excluding 
intimations from sight, hearing, and smell. They 
seem usually to take many hours to return, and this 
suggests that they have to make many tentatives. 
This probably holds for returns from long distances, 
for example, from Ayrshire to Fife, but no adequate 
experiments have been made with these 6 orienta¬ 
tions from a distanceif such they are. ' 

Another well-known capacity, that of falling on 
their feet, has been more adequately studied. For 
it is known that a oat dropped from a height on a 
soft bed, goes through a series of righting reflex- 
movements, activated partly from the eyes, but 
essentially from the semicircular canals of the eats. 

There is a luminous chapter on the oat's in¬ 
stinctive behaviour, though more might have been 
made of the difference between a simple inborn 
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activity like purring and a concatenation like 
maternal routine. A good instance of instinctive 
behaviour is seen when the kitten chases a small 
moving object, and this is normally the prelude to 
the specialised mouse-killing instinct. In regard to 
the latter, it seems certain that it is likely to remain 
in abeyance if it is not activated before the third 
month. The trigger-pulling normally occurs when 
the kitten is about two months old, and it is a 
remarkable awakening. All of a sudden the play¬ 
ful and irresponsible kitten becomes transformed 
into a beast of prey very much in earnest. “ The 
hair bristles, the tail is erected or switched, there 
occurs hissing, sometimes spitting, growling, un¬ 
sheathing and sheathing of the claws. Even in the 
first kill the kitten seizes the mouse by the head, 
neck, or back, in such a way that it cannot bite.” 
If the liberating stimulus is too long deferred, the 
relatively mis-educated kitten may grow up more 
or less indifferent to mice. Cat and mouse friend - 
sh ips h ave often been recorded, in newspapers at least. 

Generous philofelines mix up sensory acuteness, 
inborn reflexes, and instinctive endowments with 
genuine intelligence ; and the result is a very 
wonderful and equally unreal cat. Similarly, they 
put the results of training down to the credit of 
cleverness. When Stables held his cat opposite a 
big map of London with the chief buildings marked 
by dark splashes, it used to put its paw on the 
British Museum or the like when the name of the 
sight was shouted out. This was very disconcert¬ 
ing to the onlooker, but it turned out that the cat 
was accustomed to catch flies on the wall, and mis¬ 
took the dark splashes on the map for its accustomed 
booty ! 

Cats can be trained to open boxes, to escape from 
latched cages, to use their paw in getting cream out 
of a narrow-necked jug, to press a button, to pull a 
loop, to ring a bell, and so on ; and the usual 
method is to go through the process patiently and 
repeatedly, and to reward success generously. In 
other cases, the conditioned reflex method is used : 
a real stimulus induces a natural response, but 
along with the real stimulus there is simultaneously 
associated an arbitrary signal, such as a command ; 
by and by the secondary stimulus works without 
the first. Thus the cat * begs * when you tell it, and 
food may be dispensed with. 

Having skilfully disposed of the non-intelhgent 
modes of feline behaviour, Dr. Gates is able with a 
clear intellectual conscience to discuss the higher 
levels of the cat’s mind. From the experimental 
data adduced “it seems extremely probable that 
the cat experiences the general bodily states of 
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pleasure and pain, and those major emotions of fear, 
anger, general excitement, in a manner comparable 
though not identical with ours On the ideational 
side, the cat does not seem to be highly evolved, 
for although it may sometimes show an intelligent 
appreciation of a critical situation, and puttwo and 
two together, controlling new action in the light of 
previous experience, it has probably a very poor 
repertory of ideas, very little memory, and still less 
anticipation. We should be inclined to be rather 
more generous than the author, hut her critical 
parsinioniousnesH is most refreshing. We re¬ 
commend the book with enthusiasm ; it is a 
masterpiece of its kind and very good reading. It 
will in the end delight even those who are sure that 
their beloved puss “ understands every word they 
say 


Sound, Speech, and Hearing. 

(1) Havdbuch der Physik . Herausgegeben von H. 

Geiger und Karl Keheel. Band 8 : AkuMik. 
Redigiert von F. Trendelenburg. Pp. x + 712. 
(Berlin : Julius Springer, 1927.) 58*50 gold 

marks. 

(2) Speech and Hearing. By Dr. Harvey Fletcher. 
Pp. xv+331. (New York: T>. Van Nostrand 
Co., Inc. ; London : Macmillan and Co., Ltd., 
1929.) 21*. net. 

ITHIN the last two or three years the whole 
of acoustics has been surveyed in several 
important books. Richardson's “ Sound ” has 
covered the experimental field, Crandalls Vibrat- 
ing Systems and Sound ” may well be regarded as 
a third volume of Rayleigh's classical work, whilst 
the more specialised volume, Davis and Kaye’s 
“ Acoustics of Buildings ”, deals with a subject of 
great practical importance which has been neglected 
evert in its applications to the lecture theatres of 
the physical departments of some of our uni¬ 
versities. 

(1) The first of the present two volumes, a 
collective work of 700 pages by eleven authors, 
is naturally very comprehensive and is, like the 
Auerbach volume in Winkeimann’e “ Handbuch 
der Physik”, an indispensable work of reference. 
For this reason, at the outset, protest must be 
made against its publication without an author 
index. Whilst each of the sixteen sections is 
admirable in itself, there appears to have been little 
attempt at co-operation between the authors. The 
result is a good deal of needless repetition. In 
•those subjects of which the reviewer has research 
knowledge the treatment is very complete but is 
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quite uncritical, references being given to work 
which other researches mentioned show to be un¬ 
sound. The volume does not, therefore, itself 
always give directly the present state of knowledge 
in any particular subject. Such a critical treat¬ 
ment could easily be obtained by very consider¬ 
ably increasing the number of co-operating authors 
if some means of overcoming the difficulties in¬ 
volved in wide co-operation could be found. Then, 
through the medium of a ‘ Handbuch a research 
worker could readily get the actual state of know¬ 
ledge in any subject. 

It is surely a mistake to have a separate section 
on the acoustics of musical instruments. The 
mechanism of these is too complex to be treated 
analytically, and to study their complex sounds 
experimentally by getting reliable records is a task 
of extraordinary difficulty. With the possible ex¬ 
ception of the elaborate electrical outfit of the type 
used in the Bell Telephone Laboratories, New 
York, there is no sound-recording apparatus cap¬ 
able of giving quantitative data, and, moreover, 
there is no standard source of sound by which dis¬ 
torting sound-recorders can be calibrated. For 
these reasons little is known of the acoustics of 
actual musical instruments, and it is almost un¬ 
avoidable that the 70-page section dealing with 
the subject considerably overlaps Prof. Kaliihne’s 
admirable section oil mechanical sound generators. 

The space saved by avoiding repetition could be 
well occupied by a comprehensive bibliography of 
books on acoustics to replace the meagre list (p. 4) 
of eight classical works. 

(2) The telephone * wrong number ’ problem is 
ever with xis, either in reality or through the pen 
of the humorist. Dr. Fletcher’s fascinating volume 
originated in researches upon the fundamental 
problems arising out of it. Fifteen years ago the 
Bell Telephone Laboratories of New York set out 
upon a systematic investigation of the whole 
telephone system, including both speaker and 
hearer. They wisely took advantage of the im¬ 
mense resources at their disposal and planned a 
research so comprehensive that it is still in progress, 
parts of it being little more than started. The aim 
was ik to get an accurate physical description and 
a measure of the mechanical operation of human 
ears in such terms that we may relate them directly 
to our electrical and acoustical instruments; to 
test the keenness of the sound-discriminating sense 
and find what is the smallest distortion w’hioh the 
mind can perceive and how it reacts to somewhat 
larger distortions *\ 

The solution here given of the extremely difficult 
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problem of obtaining a reliable record of a complex 
sound, is by the use of an electrioal apparatus (Bell 
System Tech . Jour., 4, pp. 586-026 ; 1925) consist¬ 
ing of condenser microphone, amplifier, and a special 
oscillograph, all of which have been carefully 
standardised and calibrated. The record obtained 
is a photographic oscillogram, and many examples 
are reproduced and discussed in the book. 

The three main sections are devoted respectively 
to speech, to hearing, and to the perception of 
speech and music, Numerous interesting results, 
most of which have been obtained in the Bell 
Telephone Laboratories, are presented very at¬ 
tractively with ample illustration and quantitative 
data in the form of graphs. The text is almost free 
from mathematical argument, so that it can readily 
be followed by the general reader. This is important 
on account of the wide appeal of a subject which 
is fundamentally that of the most rapid means of 
communication of thought between human beings. 
The danger of placing too much reliance upon the 
evidence of our ears is clear from such results as 
are described in the chapters on minimum per¬ 
ceptible differences in sound and on the masking 
of one tone on another. There is a good deal of 
information on ‘ noise 9 in general. One curious 
result is that apparently the interference to a 
person carrying on a telephone conversation in a 
noisy room is due mainly to the room sounds getting 
into that car which is pressed on to the receiver. 
The index is not quite so good as it might be, for 
data given in the chapter on physical properties of 
musical sounds, and not published elsewhere, are 
not to be found from the index under the names 
of the various musical instruments. 

Throughout the volume there is abundant 
evidence of the immense importance in modern 
acoustics of the thermionic valve and electrical 
apparatus generally. The research worker will lie 
delighted to note as he reads the many examples 
of elegant research technique, including the skilful 
use of physiological and psychological evidence 
when a purely physical treatment of a problem 
failed. It is very pleasant to realise that the actual 
result of the work of one of the largest industrial 
research organisations in the world is facilitation 
of the rapid interchange of thought between human 
beings no matter how widely they may be separated. 
This is a subtle and powerful factor in the removal 
of international misunderstandings. Our thanks 
are due to the workers of the Bell Telephone 
Laboratories for adding so much to knowledge, 
and to Dr. Fletoher for giving so excellent an 
account of the work. W. H. Gegbge. 
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Elementary Physical Chemistry. 

A Class Book of Physical Chemistry. By Prof. T. 

Martin Lowry and Dr. Samuel Sugden. Pp. 

vii+436, (London: Macmillan and Co., Ltd., 

1929.) G*. M. 

HTS book gives a clear and straightforward 
account of the principal parts of elementary 
physical chemistry. It contains instructions for 
carrying out illustrative experiments, and is pro¬ 
vided with questions at the ends of the chapters. 

In the preface the authors state that, since the 
normal scope of an elementary course of physical 
chemistry is already well defined ”, they have “ in 
the main been content to keep within it, without 
trying to exploit unduly the more novel or personal 
points of view This is doubtless a prudent 
attitude, but it naturally limits the interest of the 
book as a contribution to the solvit ion of that 
fascinating but difficult problem now confronting 
all teachers of physical chemistry, namely, how to 
present to their pupils the results of the last ten 
years of investigation. Modern work, both theo¬ 
retical and experimental, has completely changed 
the aspect of many parts of physical chemistry, 
co-ordinating much that was fragmentary, and 
illuminating much that was obscure, but un¬ 
fortunately a good deal of it is mathematically 
considerably more complex and difficult than that 
which it has superseded. An elementary treatise 
which is wholly modem in outlook will be some¬ 
thing of a pioneering work. The nearest approach 
to it which wc yet have in English is perhaps 
H. S. Taylor’s shorter book, Elementary Physical 
Chemistry 

In relation, however, to its stated object, the 
hook under review is quite a good one. It deals 
first with the three states of matter and the 
phenomenon of liquefaction, then discusses in turn 
the phase rule, osmotic pressure and the determina¬ 
tion of molecular weights, and proceeds to thermo¬ 
chemistry, Chemical equilibrium, velocity of chemi¬ 
cal change, and the mechanism of chemical change. 
Two chapters on electrochemistry follow, and finally 
one on colloids and one on adsorption. Thermo¬ 
dynamic proofs are given shortly in connexion with 
the matters to which they are relevant. One 
naturally looks for some acoount of the parachor, 
and is not disappointed, a few pages being devoted 
to a brief but clear summary of the principal 
results. 

On p. 306 the dictum that “ chemical action is 
reversed electrolysis ” is endorsed, but the reviewer 
is still unable after reading this particular section 
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of the book to attribute any more meaning than 
before to this well-known phrase. The statement 
on the preceding page that “ pure water formed 
from highly purified hydrogen and oxygen will not 
initiate an explosive combination of these ^ases ”, 
though quoted by nearly all books, is meaningless. 
If the pure water is formed, the gases have evidently 
combined, and whether or not the combination is 
explosive is purely and simply a question of the 
relative rates of the production of heat and of its 
removal by conduction. 

The proof of Avogadro’s law from the kinetic 
theory, given in Chapter i., is misleading. It is not 
obvious without elaborate and difficult proof that 
the average kinetic energy of the individual mole¬ 
cules is the same for each gas : therefore the im¬ 
pression should not be conveyed that it is self- 
evident, The ordinary elementary discussion in¬ 
volves something very like an argument in a circle. 

Tt must not be supposed that the two points 
here dealt with are in any way characteristic of 
the book as a whole. Most of it is clearly and 
accurately written, and it is likely to lie thoroughly 
useful to certain kinds of student. 


Classical Electrodynamic Theory. 

Lehrbuch der Ekktrodynumik , Von Prof. Dr. J. 
Frenkel. Band 2 : Makroskopische, Elektro - 
dymimik der mater ielhn Korpe.r. Pp. xii+505. 
(Berlin : Julius Springer, 1928.) 45 gold marks. 

rpHE second volume of Frenkel’s ” Elektro- 
J- dynamik ” extends the microscopic theory 
—the individual electron theory—to the form of 
the theory, obtained by statistical averaging, which 
is concerned more with the behaviour of matter in 
bulk, that is, with electromagnetic phenomena as 
they are presented to our senses. The work is 
divided into two main sections, the first of which 
contains a derivation of the form of the equations 
of the theory applicable to fields containing dis¬ 
tributions of matter of various types ; here we find 
a detailed exposition of such subjects as dielectric 
and magnetic polarisation, of electrical conductivity, 
and of the energy and mechanical relations of the 
bodies in the field. 

The second section of the work starts with a 
discussion of the propagation of electromagnetic 
waves in material media—of both limited and un¬ 
limited extent. This is followed by a treatment of 
the so-called quasi-stationary phenomena, includ¬ 
ing the usual problems of electromagnetic induc¬ 
tion. Finally, there are brief chapters on electro¬ 
statics, magnetostatics, and electrokinetics, and an 
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appendix containing the detailed analysis of many 
of the formulae quoted in the general text, 

Although the treatment of the subject is essen¬ 
tially mathematical, the actual formal analytical 
work is not allowed to hide the predominant physi¬ 
cal character of the theories discussed, In the 
later sections, for example, the individual problems 
are worked out quite generally, but only in sufficient 
detail to bring out the physical significance of the 
results derived from them. The result is that the 
work provides very stimulating reading, whilst in 
comprehensiveness it would be difficult to improve 
upon in such a limited number of pages. 

To the present reviewer this work is specially 
interesting, in that it shows a definite break in the 
continental school of thought from the Helmholtz - 
Lorentz ideas on this subject, consummated in the 
various appropriate articles in the “ Encyklopadie 
der mathematischen Wissenschaften " (Bd. 5). 
Thirty-five years ago Larmor pointed out certain 
errors and inconsistencies in this form of the theory 
and drafted the outlines of a modification, but his 
remarks remained unheeded, and the theory has 
held almost universal sway. At long last, how¬ 
ever, it seems that someone else is realising that the 
usual conceptions of magnetic force and induction 
are really in the reverse order to what they ought 
to be, that th'e expressions given in all the usual 
treatises for the stresses in a polarised medium are 
not those derived in a really consistent theory, and 
that certain apparent discrepancies of sign which 
occur in discussions of magnetic energy are not 
discrepancies at all and do not need explaining away. 

Dr. Frenkel's book is not completely satisfactory 
on these points, but at least it is sufficiently differ¬ 
ent from the older accounts to make the reader 
hesitate and wonder why ; and if he does, he will 
have little difficulty in filling in the lacunae himself. 
For this and many other reasons the work can be 
strongly commended to all those who are still 
interested in classical electrodynamic theory in its 
modern form. G. H. L, 


Our Bookshelf. 

Vergleichende AncUomie des Nert>en$y stems der 
wirbeMosen Tiere : unter BerUcksichtigung seiner 
Funktion. Von Dr. Bertil Hanetrdm. Pp. xi + 
628. (Berlin : Julius Springer, 1928.) 76 gold 
marks. 

The introductory general part of the work contains 
accounts of the phylogeny of the nervous elements, 
of the inter-relations of the various types of cells— 
sensory, intermediary or associative, and motor— 
and of the cytology and histology of the nervous 
tissues of invertebrates, and a discussion of the 
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neurone theory. The author states that his 
observations on the eyes and optic ganglia of arthro¬ 
pods afford no evidence of the continuity of 
neurones. In the special part each phylum is con¬ 
sidered in turn, beginning with the Protozoa. 

Although the nature of the neuromotor system of 
ciliates is as yet not definitely determined, the 
author is inclined to the view that it is a conduct¬ 
ing system. Turning to ccelenteratcs, he gives a 
careful account of the nervous elements, our know¬ 
ledge of which is admittedly not satisfactory. The 
observations of Bozler on the bipolar and multi¬ 
polar cells of the eotodermal nerve plexus of 
Rhizostoma are cited as clear evidence that—in 
spite of the frequent reference by many authors to 
the existence of a nerve net in coolenterates—the 
connexion between one neurone and another in this 
case is not by continuity but by contact (con¬ 
tiguity) of the fine terminal branches. For each of 
the other groups of invertebrates a summary is 
given, first of the general anatomy of the nervous 
system of selected examples, and then of the 
histology and, so far as it is known, of the topo¬ 
graphy of the neurones, concluding with a general 
survey of the structure, and a discussion of the 
function of the nervous system of the group with 
adequate references to the more important memoirs. 
Useful comparisons are made between different 
types of nervous system, for example, of Turbellaria 
and Annelida, of Arthropod a and other segmented 
invertebrates, and of the brain of insects, myriapods 
and Crustacea. An index of subjects and another 
of the genera and groups are appended. 

The work is excellently produced and the author 
has spent great pains on the illustrations. Most of 
these have been carefully selected from published 
memoirs, but more than a hundred are new— 
chiefly photomicrographs of the author’s prepara¬ 
tions. Such a volume could have been written 
only by one who is familiar with the scattered 
literature of the subject and brings to its analysis 
the specialised knowledge of an investigator in the 
same domain. The author is to be congratulated 
on his adequate treatment of a difficult subject. 

Oddities: a Book of Unexplained Fads, By 
Lieut.-Comdr. Rupert T. Gould. Pp. 336 + 8 
plates. (London: Philip Allan and Co., Ltd., 
1928.) 12s. 6rf. net. 

The inexplicable is always fascinating, and here 
is both a humorous and a serious study of such 
oddities. The zoologist can speculate as to the 
1 Devil * who came out of the sea and impressed 
his 4 Hoof-Marks * on the Devon coast. Crosse's 
Acari, produced by long-continued electrical action, 
go far beyond the bacteria and slimes produced 
by professional spontaneous generationists. The 
demons or ghosts which come from unknown 
realms to interfere with coffins and their contents, 
as at Barbados, certainly merit the attention of a 
‘ learned ' society and of some 4 scientists V The 
possibility of the reincarnation of such people as 
the Berbalangs of the Philippines is believed by all 
wild peoples. The Wizard of Mauritius of the 
eighteenth century, who could foretell the arrival 
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of ships several days beforehand, will be claimed by 
some ethnologists to have his prototypes in many 
a savage isle of the Pacific. The search for the 
Auroras and other lost islands still goes on, and 
this story of several southern isles is from an 
expert. All Britain was excited over the fate of 
Franklin in 1845-46, and were The ships seen on 
the lee ” of a great berg near Newfoundland in 
1851 the Erebus and Terror with which they so 
clearly corresponded ? We suppose the astronomers 
will not allow ujs the planet Vulcan, but popular 
writers still regard it as a subject for speculation. 
Our editor ana the president of the Royal Society 
are the two targets for the fiends of 4 perpetual 
motion \ but really it is rather difficult for the lay¬ 
man to understand that the hypothesis of the con¬ 
servation of energy holds for space as we know it. 
Orffyreus was mad perchance, but we, like our 
author, would not accuse him of being a knave. 
Astrology in the person of Nostradamus comes in 
too—and we may refer our readers to the professor 
of this 4 science ’ in Oxford, our sole specialist in 
this modern age. Buy and read this book ; every 
page interests, and no page bores. J. S. G. 

Proceedings of the Seventh International Congress of 
Photography , London , July 9-14, 1928. Editors : 
W. Clark, T. Slater Price, and B. V. Storr. Pp. 
xiii+571+29 plates. (Cambridge ; W. Heffer 
and Sons, Ltd., 1929.) 25*. net. 

The report of the proceedings of the Seventh Inter¬ 
national Congress of Photography, which was held 
last year, is now ready. It is noteworthy that the 
whole is in English, although some of the papers and 
speeches were originally in other languages. It con¬ 
tains an account of the opening and closing meetings, 
resolutions and recommendations, the introductory 
lecture by Mr. F. C. Tilney, 44 On the Relation of 
Technical Advance to further Artistic Achieve¬ 
ment ”, the papers read at the various sections and 
the discussions oil them, and as appendices, various 
lists of members, officers, and committees. The 
sections comprise the theory, practice, and scien¬ 
tific applications of photography, photo-engrav¬ 
ing, colour photograpny, kinematography, biblio¬ 
graphy, record photography, etc. It was unani¬ 
mously agreed that the next Congress shall be 
held in 1931 in Dresden, an interval of three years 
instead of seven, which', however, is fully justified 
by the lai^ge number of chemists and physicists 
who are now at work on the subject. The volume 
is a very valuable addition to the literature of 
photography. 

Institut International de Physique Solvay. 
irons et photons: rapports et discussions du,tin- 
quitme Conseil de Physique tenu & Bruxelles du 24 
au 29 octobre 1927 sous les auspices de VInstitut 
International de Physique Solvay. Pp. viii + 290. 
(Faria: Gauthier-VularsetCfe, 1928.) 60francs. 

FotrB of the six articles in this volume are concerned 
with the new quantum theory, L. de Broglie, M. 
Born and W. Heisenberg, E. Schrodinger, and N. 
Bohr contributing accounts of the special points 
of view With which they have become associated. 
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The remaining papers are upon the intensity of 
reflection of X-rays (W. L. Bragg) and the discrepan¬ 
cies that exist between the electromagnetic theory 
of radiation and experiment (A. H. Compton). As 
in previous reports of the meetings of the Solvay 
Institute, each article is followed by an account of 
the ensuing discussion, the concluding one, * on the 
general aspects of the new theories, being particu¬ 
larly interesting. 

Lorentz’s views on the new mechanics are stated 
fairly definitely in the last discussion. For him an 
electron was “ un corpuscle qui, h un instant donne, 
se trouve en un point d6termin6 de respace ” ; he 
wished to “ d&jrire tout ce qui se passe dans le mondc 
par des images nettes ”; and finally, “Faut-iJ ndees- 
sairement driger l’inddterminisme en principe ? ” 

This report is a useful record of the state of funda¬ 
mental physical theory at the time when the confer¬ 
ence was held, and as such is likely to become a 
valuable historical document. 

Plant Life and its Romance . By Prof, F. E. Weiss. 

Pp. viii + 136. (London : Longmans, Green and 

Co., Ltd., 1928.) 5*. net. 

In 44 Plant Life and its Romance ” Prof. Weiss 
reproduces twelve broadcast talks to school chil¬ 
dren. Of these, the first eight treat in succession of 
the various plant groups as presented by the life- 
histories of typical members. Beginning with 
Euglena and Ghlamydomonas , the seaweeds, fungi, 
bacteria, liverworts and mosses, ferns, clubmosses 
and horse-tails, conifers, and flowering plants are 
each dealt with in turn. For the general reader 
the greatest interest will probably be found in the 
last three chapters, which respectively concern 
themselves with evolution, with the distribution of 
plants, and with the history of the British flora. It 
is interesting to note that in treating of distribution 
the author clearly favours Wegener’s hypothesis, 
although it is perhaps from the biological point of 
view that this Hypothesis is least acceptable. 

The style, as befitted the occasions, is simple, but 
the author’s hope that the reader’s appetite may be 
whetted for further study would be more likely of 
fulfilment had a less academic point of view been 
adopted in the earlier chapters. 

Alfalfa. By J* F. Cox and C. R. Magee, (Wiley 

Farm Series.) Pp. xi + 101. (New York: John 

Wiley and Sons, Inc. ; London : Chapman and 

Hall, Ltd., 1928.) 7*. 6 d. net. 

Tins handbook on the growing of lucerne in the 
United States of America is intended for the practi¬ 
cal farmer. The authors discuss the merits of 
different varieties and strains and the need that 
exists for securing the right strain of seed to suit 
local climatic conditions. There follows a descrip¬ 
tion of the methods of growing, harvesting, curing, 
and utilising the crop and of now to grow lucerne 
for saed, The place whioh lucerne takes in the 
rotation under different methods of farming is also 
dealt with and there is a short description of the 
major pests and diseases which affect the crop. 

’ The book is thoroughly practical and is well 
illustrated. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed, by his correspondents. Neither 
can he undertake to return, nor to correspond ivith 
the writers of, rejected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications .] 

X-Ray Diffraction by Plane Gratings. 

Recently B&cklin (Inaug-Dias. Uppscda Uni- 
versitets Arsskrift, 1928) and Bearden ( Proc . U.S. 
Nat. Ac. Sci., 16, 628 ; 1929) have made precision 
measurements on X-ray diffraction by plane gratings. 
Both investigators deduce from these experiments 
values for the wave-length which are slightly higher 
than those calculated from crystal reflection measure¬ 
ments. As the latter values depend on Avogadro’s 
number, they conclude that the accepted value of 
this constant is slightly in error. Part of the dis¬ 
crepancy, however, may be due to another cause ; 
Bearden and probably Backlin do not seem to have 
taken account of the fact that the usual diffraction 
formula needs a correction (Porter, Phil. Mag., 6, 
106 ; 1928) when applied to X-rays under the usual 
experimental conditions. In the case of Bearden’s 
results, I find that for the first order spectrum this 
correction amounts to about half the difference in 
question. As the exact data of B&cklin are not now 
at my disposal, I cannot judge how far the same 
remark applies to these. 

The correction arises from the fact that a divergent 
beam is broadened asymmetrically by diffraction at a 
plane grating. Different methods may be suggested 
to eliminate this effect. Probably the most simple 
device would be to put the first slit (as well as the 
plate) at a great distance from the grating. The 
alternative method of using very narrow slits seems 
less appropriate, as then the number of diffracting 
elements becomes too small. A third method, theoretic¬ 
ally perhaps the best one, would be to use a cylindrical 
grating (radius of curvature about 20 m.). I have 
tried to bend a plane grating to this shape, but have 
not succeeded in getting a sufficiently regular surface 
in this manner. 

I also wish to comment on the intensity of grating 
spectra. Recently 1 have made some experiments on 
this point, using an X-ray grating spectrograph 
designed by Prof. Coster and myself. In these experi¬ 
ments an X-ray beam (wave-length 1-40 A.) falls on 
a plane grating ruled on glass with a grating constant 
of 20 *i. The glancing angle of incidence is varied ; 
when it is not too small, eveiy spectra) line gives rise 
to some spectra between tile zero order and the 
direct ray (‘negative orders’) and several spectra at 
the other side of the zero order (‘positive orders’). 
Now when the glancing angle is increased so as to 
approach the 4 critical angle of total reflection ’ for a 
certain spectral line, then the positive orders (in the 
first place, the higher orders) of this line become 
very faint, as is to be expected. But at the same time 
the negative orders remain fairly strong, even when 
the glancing angle is increased so. as to he appreciably 
greater than the critical angle. They disappear 
gradually when the angle is still further increased. 
The same effect is visible in the continuous spectrum. 

To explain these facts, we must keep in mind the 
well-known property that the distribution of intensity 
over the different orders depends only on the scatter¬ 
ing power of one grating element as a function of the 
scattering angle. Thus the observed facts jOiow that 
this scattering power is considerable even when the 
glancing angle of the incident beam is greater than 
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the critical angle, but that in this ease the scattered 
beam is restricted to smaller reflection angles in such 
a manner that, roughly, the deviation is not greater 
than twice the critical angle. Evidently this scattering 
is not adequately described by the term * total re¬ 
flection at the surface of the element \ The term 
1 refraction ’ would be more appropriate, but, strictly 
speaking, neither of these terms can be used ; the 
correct treatment would consist in the rigorous 
solution of the involved boundary problem of wave 
theory, including the influence of absorption. 

It may bo mentioned that sometimes the use of the 
negative spectra is to be preferred to that of tho 
positive spectra, as the dispersion is much higher and 
even becomes infinite half-way between the zero order 
and the direct ray. 

On the other hand, the fact that the different spectral 
orders do not disappear simultaneously throws a new 
light on an investigation of Thibaud (Compt. rend., 
187, 219; 1928), who has tried to determine the critical 
angle of total reflection for soft X-rays by observing 
the angle of incidence at which the spectra disappear. 
He assumes that this ‘ critical angle of incidence ' is 
the same as the ordinary ‘critical angle of total re¬ 
flection ’ for the wave-length in question, but finds 
values which arc much smaller than the theoretical 
ones. Now this is j ust what we should expect: accord - 
ing to the present theory, the critical angle of total 
reflection would be nearer to half the angle between 
the direction of the incident beam and the spectrum 
that is disappearing. 

J. A. Pbinb. 

Natuurkundig Laboratnrium 
dor Rijks-Universiteit, 

Groningen. 


Habitats and Feeding Habits of Octnebra crlnacea . 

It is well known that the rough-tingle, Ocinehra 
erinacea (- Murex), preys on oysters by eating them 
through a hole bored in the shell, and that it is also 
found abundantly in localities where ovsters do not 
occur (Jeffreys, “British Conchology * , 4, n. 308). 
The food of this tingle must therefore vary in different 
localities. In 1927 I began experiments with the 
object of finding out whether Octnebra, taken from a 
locality where oysters do not occur, or occur extremely 
rarely, for example, the shores of Plymouth Sound, 
would recognise and cat oysters. In this preliminary 
experiment 1 found to my surprise that Ocinebra 
from Plymouth Sound did not eat oysters, but forms 
which are recognised as the same sj>ecie8 from the 
Fal Estuary (where oysters do occur) ate both West 
Mersea oysters and Plymouth barnacles readily. In 
July and October 1928 I began a fresh experiment 
and added small West Mersea (River Blackwater) 
oysters to each of the following dishes containing : 

A. Plymouth Ocinebra , which do not grow to a large 

size, but the largest obtainable wore collected 
and used, namely, up to, but rarely, 3'8 cm. long. 

B. Falmouth Ocinebra , which attain a large size, and 

large ones were used, up to 4*6 cm. long. 

C. West Mersea Ocinebra, which also attain a large 

size, 4-4*5 cm. long, but in this dish only small 
(and young) individuals were used, up to 
2*6 cm. long. 

During the first few, months of the experiment 
and the ensuing ecld winter, the Ocinebra were 
lethargic and ate little, except for the Plymouth 
stock, which were observed—from the character of 
the faces—to be feeding mainly on the debris in the 
dish. In April and May they became more active* 
and spawn was laid in all dishes except that occupied 
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by the small West Mersea stock, Larger individuals 
of the latter stock, however, spawned in a tank 
alongside. On July 26, 1929, the dishes were ex¬ 
amined with the following result : 


The high mortality of non-hored oysters in the 
Plymouth dish, due rio doubt to the deliberate over¬ 
crowding with Ocinebra , vitiates the experiment some¬ 
what, but tlie general result is clear. The West 
Mersea Ocinebra , it is seen, fed largely on oysters ; 
those from the Fal ate some oysters, but appeared 
also to feed on the tubicolous worms growing on the 
shells of their fellows, and may also have taken 
detritus ; while those from Plymouth ate very few 
oysters, and obtained their food either from detritus 
or Spirorbis, which was growing plentifully on the 
shells of their neighbours. There were no barnacles 
in any of the dishes in this experiment. The Ply¬ 
mouth tingle were in better physiological condition 
than either of the other batches when first placet! in 
the experimental dish, having been transferred in a 
few hours from the sea. On Jan. 16 three Fal 
Ocinebra were found to have crawled into the Plymouth 
dish and were removed, but it is unlikely that they 
had already eaten six oysters. 

It is reasonable to infer from the experiment that 
a small percentage of the Plymouth Ocinebra dis¬ 
covered the value of the oysters and learned how to 
eat them. The fact, however, that 264 Plymouth 
Ocinebra attacked only 10 oysters, while 30 smaller 
West Mersea individuals actually ate 45 oysters, is a 
striking illustration of the difference in habit in the 
different localities, and shows, moreover, that the 
difference is not—as was first surmised—-due to a 
different mode of feeding in the smaller and younger 
animals. There can be little doubt that Ocinebra 
from the three localities all belong to the facies 
generally recognised as the species erinacm, and 
that habit is a product of the habitat in this as in 
many other species, not excluding man. It is hoped 
in future to investigate to what extent the Plymouth 
and other stocks can develop a taste for oysters, and 
in so doing to acquire information regarding that 
correlation between physiological and morphological 
variation within the species which is so much desired. 

J. H. Okton. 

Marine Biological Laboratory, 

The Hoe, Plymouth, 

Aug. 2. 


Motion of an Electric Arc in a Magnetic 
Field under Low Gae Pressure. 

In the Joumal de Physique et le Radium for April 1928, 
Prof, N, Minorsky describes observations he has made 
on the behaviour of a mercury arc in a magnetic field 
under low gas pressure. Under certain experimental 
conditions he found that the arc moved in a direction 
opposite to that whioh should be expected from the 
electrodynamical laws governing the movement of a 
oonductor carrying current in a magnetic field, and 
proposes a space charge theory to explain this pheno¬ 
menon. His theory w based upon the assumption: 
that by the combined effects of collisions and the 
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magnetic field, the electrons in the arc-stream are 
made to travel in the electrodynamio sense around the 
annular space in which his arc is drawn, and will 
thereby establish a negative space charge on the 
opposite side of the arc. The 
action of this space charge on 
the positive ions of the arc is 
assumed to cause the are to move 
in the direction observed. It will 
be realised that this theory re¬ 
quires a circular or at least a 
closed path for the arc to move 
along. 

Prof. Minorsky’s article is the 
only reference to this pheno¬ 
menon that I have been ablo to find in the litera¬ 
ture. Without any knowledge of Prof. Minorsky's 
work in this field, I was greatly surprised to find, 
during some recent experiments with arcs under 
reduced air pressure, that the direction of travel of 
the arc was opposite to that which would ordinarily 
be expected from electrodynamio considerations. In 
my experiments the are was drawn between straight 
metal contacts arranged as ‘ arcing horns \ 

The contacts together with the necessary operating 
levers, etc., were located inside a glass desiccator, 
which fluring the experiments was evacuated to a 
pressure ranging between 30 x 10 -8 mm. and 40 x 10~ 8 
mm. of mercury. The arm supporting the movable 
contact was carried through the desiccator wall in a 
flexible bellows which permitted the separation of the 
contracts without interfering with the vacuum. The 
arc was formed by moving the contacts together, so 
that metallic contact was obtained, and then separat¬ 
ing the contacts, drawing an arc between them. The 
arc was supplied with current from a 110 volt direct 
current source, the current being limited to about 
10 amp. by an adjustable resistance. The onl> mag¬ 
netic field present was that set up by the arc current 
itself when flowing through the contacts. 

Under atmospheric pressure, it is well established 
that such a magnetic field would move the arc in a 
directi Oil away from the points where the current is 
fed into the contacts. Under the pressures used 
during my experiments, the are was found to move, 
however, in the opposite direction with velocities of 
several hundred centimetres per second. If electrodes 
of different metals were used, the anode was always 
found to be covered by a layer of the cathode metal, 
evidently transferred during the arcing. This was 
found to be the case even when the anode was made 
of a metal of much lower melting point than the 
cathode (for example, copper anode and tungsten 
cathode). After such experiments the cathode was 
evenly pitted to an extent easily noticeable with the 
naked eye, while the anode showed only faint traces 
of the arc even under a microscope, and then only 
when it had been carefully polished previously to the 
arcing. 

The theory proposed by Prof. Minorsky is not able 
to explain the reversed direction of travel of an arc 
under the experimental conditions just described 
(where the arc does not move in a recurrent path). 
The exj>eriment8 outlined above, the complete ac¬ 
count of which w*ill be published later, indicate that 
there is a considerable emission of metal vapour from 
the cathode. If this vapour is highly ionised, the 
positive ions moving with the vapour away from the 
cathode constitute a component of current opposite in 
direction to that of the resultant or total current in 
the arc. These positive ions moving with the vapour 
stream are thus deflected by the magnetic field in the 
opposite direction to that in which positive ions mov¬ 
ing normally towards the cathode would be deflected. 


Dish. 

Ocinebra. 

Living Oysters, 

Dead Oysters, 

Total Oysters. 

Living. 

Dead. 

Bored. 

Not 

Bored. 

Bored. 

Not 

Bored. 

Bored. 

Not 

Bored. 

1 

Plymouth A 

193 

71 

4 

18 

6 

54 

10 

72 

Falmouth B 

57 

93 

16 

39 

IK 

30 

34 

69 

West Mersea C . 

21 

9 i 

_U 

3 

45 

10 

46 

] 3 
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After having travelled a short way from the oathode 
in the vapour jet, the positive ions are stopped and 
ulled back to the oathode by the impressed electric 
eld. Although most of these positive ions probably 
disappear by recombinations, many of them will strike 
the cathode at a point shifted from the cathode spot 
from which they issued. The impingement on or at 
least the close approach of large numbers of positive 
ions to the cathode surface is very probably a necessary 
and sufficient condition for the formation of a cathode 
spot. We may therefore expect that these positive 
ions in the emitted vapour shifted in £hc magnetic 
field will cause a new cathode spot to develop, which 
ultimately will take over all the current from the 
previous cathode spot, causing the arc to move in a 
more or less discontinuous way in the direction oppo¬ 
site to that which would be expected from elementary 
electrodynamic considerations. R. Tanbkrg. 

Research Laboratory. 

Westinghouse Elec. & Mfg. Co., 

East Pittsburgh, Pa., Aug. 1. 

Appearance of Noble Gases in Vacuum Tube 
Discharges. 

The views expressed in the article by A. C. E. in 
Nature of June 8, p. 879, on the appearance of 
helium in apparatus employed in attempts at atomic 
synthesis ana disintegration are in good accord with 
results obtained at the Physical Laboratories of the 
University of Chicago and of Hiram College. A 
repetition of the work of R. W. Riding and E. C. C. 
Baly, reported in Proc. Roy. Soc„ Series A, vol. 109, 
No. A 749, p. 186, has been undertaken by me under 
the direction of Prof. H. B. Lemon of the University 
of Chicago. The results have been inconclusive on 
the whole, but in all cases except one, helium has 
appeared in the observation tubes. The one exception 
occurred at the end of a very brief run in whicn in¬ 
sufficient time may have elapsed for diffusion to have 
provided enough helium to observe. 

Our interest was aroused and has since been main* 
tained, in spite of the appearance of much more com¬ 
plete tables of packing effects by Astorf showing the 
unlikelihood of such results from energy considera¬ 
tions, by the statement of Riding and Baly to the 
effect that in the presence of a magnesium nitride film 
on their electrodes, helium was always obtained and 
neon generally, whereas these gases were never 
observed under conditions identical except for the 
absence of the film of nitride. No explanation of this 
particular phenomenon has been presented in the 
numerous criticisms which have appeared to date. 

It seemed important, therefore, to attempt a 
repetition of the experiment. The procedure of 
Riding and Baly has been followed, introducing such 
alterations in the design of the apparatus os to make 
two identical bombarding and observation chambers 
differing only in the presence of a nitride film on the 
electrodes of one. Pyrex glass was used throughout, 
thus permitting a temperature of 450° C. during the 
out-gassing process. Mercury diffusion pumps were 
employed to evacuate the apparatus, and diffusion 
pumps were substituted for the Sprengel pump used 
by Riding and Baly to transfer the supposed products 
of disintegration from one point to Another. A high- 
frequency electrodeless discharge was used to excite 
the residual gases in the observation tubes instead of 
the discharge between electrodes as was the case in 
the earlier experiments. 

Each experiment was preceded by a thorough 
evacuation and simultaneous out-gassing at 450° C. 
extending from 24 to 48 hours, but the system was hot 
washed out with hydrogen—which Paneth has found 
to be so essential. The apparatus was then allowed 
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to stand for several days for minute leaks to be made 
evident. When no helium was found at the expira¬ 
tion of this period, the discharge was begun and 
continued for upwards of 100 hours at intermittent 
intervals. This part of the experiment extended 
usually for two weeks. In no case was any evidence 
found for the production of the noble gases from the 
nitride film, and it is our oonviction that, as Paneth 
and others maintain, the appearance of such gases, 
helium particularly, is due to their diffusion in minute 
quantities from the atmosphere. 

Donald Dooley. 

Colton Laboratory, 

Hiram College, Ohio, July 16. 


Raman Spectrum and Fluorescence of Benzol* 

Recent work on the Raman effect has indicated 
that the frequencies so determined may be attributed 
to vibrational frequencies, or combinations of such 
frequencies, of the normal electronic state of the 
molecule. It is therefore to be expected that these 
levels will appear eh end states in the process of 
emission or fluorescence. This is neatly confirmed 
in the case of benzol. 

Data on the fluorescence of benzol vapour is 
available from the work of Reimann (Ann. a. Phys. t 
80, 43 ; 1926) and Marsh (J, Chem. Soc 128, 3319 ; 
1923) ; although neither set of data can claim a 
high degree of accuracy, there is a satisfactory agree¬ 
ment l>etween the two. It has now been found that 
all of the 61 bands given by Reimann can be arranged 
in series according to the general equation : 

v = v 0 + n'a - n* x b x - n m Jb t - ~ n # 4 & 4 , 

where n ' and the are the vibrational quantum 
numbers of the excited and normal states respectively, 
and a, b it b 9 , and b A are the corresponding fre¬ 
quencies. The value of a is taken from the work of 
Henri on the absorption spectrum of benzol (see his 
** Structure des Molecules” (1926), p. 110) and is 
equal to 921 cm.‘ l . The b levels, together with the 
corresponding Raman values in parentheses os 
averaged from recent literature, are : 

b t = 998(991), 6 a = 600(606), b 9 = 866(863), 

6 4 - 1180(1176). 

Finally, 37494 is given by Henri as the first 
member of an n' progression in absorption. 

The following equations represent all of Reimann’s 
data : 

(1) *** 37494 + n' (921)- n\ (998) 

»' = 0, 1, 2, 3 ; n\ = 0, 1, 2, 3, 4, 5, 6, 7. 

(2) r « 37494 + n' (921 ) - n\ (998) - n% (600) 

»'« 0, 1,2; 0, 1, 2,3,4; = 1. 

(3) ? = 37494 + n' (921) - n m 1 (998) - n\ (866) 

n' =* 2 ; nV 0, 1, 2, 3 ; n 1, 2. 

(4) 37494 + n' (921)-/i", (998) - n\ (1180) 

»'=2, 3 ; n'x*=0, 1, 2, 3, 4, 6, 6 ; n' 4 = 1,2. 

A fact which strongly corroborates the above 
arrangement is that more than half of the fluorescence 
bands originate on the «' * 2 level, the wave-length 
of which in absorption, 2640 A., is very close to the 
intense line at 2637 A. in the mercury arc, the source 
of illumination in the fluorescence experiments. 

In view of the relatively tow accuracy of the above 
data, it is not possible to calculate the quadratic 
terms which are to be expected for a non-harmonic 
vibrator, although experience indicates that this factor 
is relatively small for organic molecules. As it is, the 
agreement between observed and calculated values is 
quite satisfactory. C. V. Shapiro 

(National Research Fellow). 

PhysikaliBch-Chemischea 

Institut der Universitat, Zurich, July 29. 
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Optical Investigation* of the Passivity of 
Metals. 

Thebe have been published in Nature communica¬ 
tions by Evans (118, 51 ; 1926 : 121, 351; 1928) and 
Constable (120, 769 ; 1927 ; 123, 569 ; 1929) showing 
that the passivity of metals is due to a him of oxide. 
It may therefore be of interest to record that I have 
been doing experiments similar to those of Freundlich, 
Patscheke, and Zocher ( Zeitschr . /. phys. Chem 128, 
321; 1927 ; 180, 289; 1927), investigating the state of 
polarisation of light reflected by mirrors of iron or 
nickel, which were made passive or activated by an 
electric current in aqueous solutions. 

On passivation, the polarisation of the light changed 
in the same sense as in the experiments of Freundlich, 
Patscheke, and Zocher, when they brought an iron 
mirror out of a vacuum into air. If I made the 
metal passive and active alternately, the optical con¬ 
stants did not return to the same state as before 
passivation ; there was always a small increase in the 
thickness of the oxide film itself. This cannot be ex¬ 
plained on the assumption that passivation is only a 
change in the state of the metal or caused by an oxygen 
film on the surface, for in that event activation would 
simply be the reverse of passivation. These experi¬ 
ments show that the oxide film is not totally destroyed 
on activation; it only seems to get porous and spongy, 
whereas on passivation the holes in the film are refilled 
with oxide, the film itself growing thicker. 

These experiments were performed in the Kaiser 
Wilhelm-Insti tut fiir physikalische Chemie und 
Elektrochemie, Barlin-Dahlem. The complete re¬ 
sults are to be published in the Zeitschrift fiir 
physikalische Chemie . 

L. Tronstad. 

Royal Technical Institute of Norway, 

Trondhjem, July 5. 


The Number of Excited Atoms and the Absorption 
Spectrum of Nickel Vapour. 

The equation JV 1 /jV = e-Jf/W, where JV l is the 
number of excited atoms, N the total number of 
atoms, E the energy, R the gas constant, and T the 
absolute temperature, was applied by Dr. Loyarte 
and myself in the case of the absorption spectrum of 
tin vapour, with good agreement with experimental 
results (Phys. Zeit \, 80, 68; 1929). In this case it is 
only necessary to consider the numerical values of 
spectral terms, because these are originated by the 
same electronic configuration. 

In the arc spectrum of nickel the lowest terms are 
originated by two electronic configurations. The 
normal atom gives •F 431 and the other lowest terms, 
*D W1 and W# are originated by (3d)* (4*), but the 
levels *D are entirely encompassed by those of 8 F. 
The absorption spectrum of nickel vaj>our at 2500° 
absolute shows as strong absorption lines only those 
originated in *F levels, with preference for the funda¬ 
mental term 8 F 4 ; the lines of *D and l D levels are 
of medium or faint intensities. The explanation of 
this fact is the following, The values of N 1 IN calcu¬ 
lated considering only the numerical values of terms 
are not true, because it is necessary to calculate also 
the energy consumed in passing from one normal 
configuration to the other; (3d)*(4s)*-->-(3d)*(4s)= ±E, 
and file corrected equation is therefore : 

Adolfo T. Williams. 

Institute de Fisica, Univcrsidad de La Plata, 

R. Argentina, June 27. 


Reflection of Polarised Light. 

While experimenting with a pair of silvered glasses, 
as in the Edser and Butler method of calibrating a 
spectroscope, I found that if the films are rotated 
about an axis either parallel or perpendicular to the 
slit of the spectroscope, a second line appeals along¬ 
side each line seen and gradually moves to" a point 
midway between each as the angle of incidence of 
tho light is increased. The light forming these two lines 
is found to be polarised perpendicular and parallel 
respectively to the axis of rotation, and tho relative 
shaipness appears to vary with the condition of the 
surfaces. 

The explanation appears to be that on rejection 
at the first silver surface the light is resolved into two 
polarised components, one perpendicular and the 
other parallel to the plane of incidence. Thoso two 
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components are reflected at each surface with different 
phase changes and therefore the wave-length at which 
bright lines appear is different for each component. 
This effect does not appear to have been noticed 
before and therefore is undergoing further investiga¬ 
tion. The accompanying photographs (Fig. 1) were 
taken with plane polarised light, in one case per¬ 
pendicular and in the other parallel to the axis of 
rotation of the films, 

A. Christopher G. Beach. 

Chelsea Polytechnic, 

London, S.W., July 15. 


Geological Age of the Rostro-carinates. 

In reference to my friend Prof. Fairfield Osborn's 
remark in Nature (Aug. 31, p. 345), I may say that 
Sir Ray Lankester’s final opinion upon the age of the 
rostro-carinate flint implements, found beneath the 
Rod Crag, was that they, and the Suffolk Bone Bed 
from which they were derived, are to be regarded, so 
far as East Anglia is concerned, as falling within the 
latest Pliocene, while he looked upon the Crag which 
surmounts the Bone Bed as being referable to the 
earliest Pleistocene. This, also, is my opinion. 

The descriptive term 4 rostro-carinate ’ was invented 
by Sir Ray Lankester, and first used by him in Phil, 
l'rans B, vol. 202, pp. 283-336. 

J. Reid Moir. 


Occurrence of Sea-urchins on the Foreshore in 
Britain. 

In July of tliis year I noticed several specimens of 
Echinus esculentus on the foreshore at Robin Hood's 
Bay, Yorkshire, well above the low-water level of all 
tides. In every case they were on flat reefs without 
any shelter from overhanging ledges. While con¬ 
stantly searching under ledges for other organisms, I 
never saw an urchin in such a position. Specimens 
were seen on dark clay shales of the Lower Lias and 
on the more sandy Middle Lias of Peak Steel. 

C. N. Bromehead. 

Geological Survey Office, 

14a Parliament Street, 

York, Aug. 12. 
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Geological Surveys and Development . 1 

By Sir Albert E, Kitson, C.M.G., C.B.E. 


rilHE importance and value of a geological survey 
-l. to a country has long been recognised by all 
progressive nations that desire to utilise the mineral 
resources with which Nature has endowed them. 
But though such value is fully appreciated and 
freely acknowledged by all thoughtful, observant 
people, the nation as a whole has no understanding 
of it, and no definite views on the matter. The 
rapid advance of science, and the application of the 
wonders of scienoe to industry, in practically all 
divisions of the activities of mankind, are incontro¬ 
vertible facts, and no nation or community under 
present-day conditions can afford to neglect to 
utilise all the assistance that science can give 
towards increase in production and reduction in 
cost of the fruits of the industries upon which that 
nation is mainly or largely dependent for its exist¬ 
ence and advancement. 

Where the question of cost is not an insuperable 
barrier to its establishment, a geological survey is 
formed. As regards our Empire, not only Great 
Britain, but also the British Dominions—India, 
Canada, Newfoundland, Australia, New Zealand, 
and South Africa—long since established such 
surveys and recognised their value. The Colonies 
and Protectorates that now have geological surveys 
in full operation and doing valuable work are 
Nigeria, the Gold Coast, and Sierra Leone in West 
Africa; in Central and East Africa—Uganda and 
Nyasaland, with the Anglo-Egyptian Sudan, and 
the Mandated Territory of Tanganyika ; and the 
Federated Malay States. Among those which 
have had surveys for certain periods, but which 
have been varied, suspended, or concluded, are 
Jamaica, British Honduras, British Guiana, Gambia, 
Somaliland, Zanzibar, Ceylon, and the Falkland 
Islands. Geological advice is being given in Ceylon, 
Palestine, and Somaliland. In those now without 
surveys much useful work was done, and the dis¬ 
continuance of operations was due to various 
causes. 

There is a great deal of misconception regarding 
the functions of a geological survey, using the term 
geological in its broadest sense. By many it is 
thought to deal with the rocks of a country, to 
describe them, and to show on maps and in reports 
their divisions, disposition, and distribution ; per¬ 
haps also to inoluae the economic minerals, such 
as coal, brown coal, lignite, rock-salt, ores of iron, 
manganese, copper, nickel, zinc and lead; or valuable 
gem-stones, such as diamonds, rubies, sapphires, 
and opals. But there is very little, if any, recogni¬ 
tion of the great part that geology plays in a most 
unobstrusive maimer in connexion with mining, 
agriculture, stock-raising, water supply, forestry, 
public works, sanitation, geography, and education. 

The importance of the remote possessions of a 
great Empire is dependent upon many factors— 

1 Krom th® presidential addreae, entitled M The Utility o t Oeofeflfeal 
Survey* to Colontea and Protectorates of the British Empire', to 
Section C (Geology) of the Britltfh Awodation, delivered atJohannee- 
hurg on Jmy 30. 
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such as natural resources and their situation, 
physical character of the country, lines of com¬ 
munication and transport, nature of climate, soils 
and water supply, density and distribution of 
population, character of the peoples, conditions 
regarding agriculture and pasturage. To develop 
these fully there should be a government with wide 
vision and foresight, capable and energetic, with a 
broad outlook on possibilities of development, and 
ready to assist financially and sympathetically 
all proposals that show reasonable prospeots of 
economic success. 

The Colonies and Protectorates of the British 
Empire are almost without exception in the tropics. 
Many of them are wholly or partly in zones which 
are blessed with an abundant rainfall, and covered 
with dense forests or low vegetation. Some corn- 
rise areas of low rainfall, and, in consequence, 
ave seasonally arid conditions, and little vegeta¬ 
tion. A geological survey of the former is neces¬ 
sarily slow, for the dense vegetation and depth of 
soil effectually obscure the nature of the under - 
lying rocks and what they contain. In such 
country much time, labour, and expense are neces¬ 
sary to examine carefully the watercourses, by 
cutting and clearing lines along them and through 
the dense bush between them. Nevertheless, it 
should be remembered that such country may have 
valuable mineral deposits lying hidden within a 
few yards of any line of traverse through the forest, 
and merely awaiting discovery. In areas of low 
rainfall and scanty vegetation, however, the 
examination of the country is rendered much easier 
and can be done much more quickly and thoroughly. 

Functions of a Survey, * 

Opinions differ as to how the work is to be com¬ 
menced. One geologist may consider it advisable 
to make first a series of rapid reconnaissances 
through the various districts, along natural bound¬ 
aries such as the coast-line, large rivers, main paths 
or roads, railways, if any, or through promising 
belts of country ; then later a series <3 rapid cross- 
traverses connecting with the first series, and, later 
still, numbers of others linking the two series in 
various directions. This method enables him to 
get, in the quickest manner, a general knowledges 
of the geology of the country as a whole. The 
mapping, in detail, of the geology, in conformance 
with a mathematical scheme of division of the 
country, can be done later as opportunity offers. 
Another geologist may prefer to survey in detail 
certain areas, such as a known mining field, a belt 
of country, or the main lines of communication, 
leaving outlying districts for later work. 

Both methods have their advantages arid dis¬ 
advantages, but these cannot be discussed here. 
The particular features of the country and the 
wishes of the government will determine the 
system of work, V 




September, 7, 1929] 


NATURE 


375 


The following remarks indicate some of the 
various activities of a survey of a young colony : 

Reconnaissances and rapid surveys through the 
country, noting specially the physiography, nature 
of rocks With their structural features (anticlines, 
synclines, strike, dip, foliation, cleavage, jointing, 
faults, dykes, and reefs), nature, occurrence and test* 
ing of minerals in rooks and gravels of streams by 
crushing and panning. Kinds of soils, nature and 
volumes of streams regarding irrigation and water¬ 
power, underground water supplies, sites for dams and 
reservoirs, archeological notes, collection of rocks, 
minerals and concentrates, with general reports on all, 
and preliminary special reports on mineral deposits 
and other interesting features. 

Detailed surveys and reports on particular areas, 
deposits and occurrences, suoh as mentioned in the 
preceding paragraph. 

Special reports on the country along routes of pro¬ 
posed railways, water-power, sanitation, and other 
matters. 

Assistance and advice to other departments on 
geological matters. 

Surface and underground surveys of mines, with 
reports, maps, and sections. 

Advice to mining companies and prospectors on the 
examination of their mines, areas, and specimens of 
rocks and minerals. 

Assays, analyses and other determinations of 
samples of minerals collected by the survey, or re¬ 
ceived from the public, with reports on them. 

Advice to Government regarding operations of 
prospectors and prevention of fraudulent flotation of 
companies. 

Assistance to educational institutions by informa¬ 
tion supplied and descriptive museum collections. 

Scientific (mainly geological and geographical) re¬ 
ports, with microscopical and chemical descriptions of 
rocks, maps, and photographs. 

Special examination of minerals in concentrates and 
reports on them. 

Publication of reports, maps, sections, assays, 
analyses, etc. 

Formation of a geological museum, mainly of 
practical geology, with descriptions and uses of the 
materials therein. 

There are numbers of other kinds of geological 
work that need enlargements of the staffs of the 
geologioal surveys before they can be undertaken, 
such as observations with regard to transport of 
sediment and chemical character of water in 
streams; inland denudation, and coastal erosion; 
underground flow of water through rocks; and 
decay of rocks under tropical conditions. 

It may be advisable to describe very briefly the 
main features of the method adopted in the Gold 
Coast in the rapid examination of country possess¬ 
ing no reliable maps. 

Traverses are made, by bicycle mainly, with (a) 
the prismatic or pocket compass, for direction; 
(6) cyclometer, or measuring wheel, for distanoe ; 
(c) aneroid barometer, with thermometer attached, 
for altitude and temperature ; and (A) watch, for 
time, 

Gnleaving a camp all lour observations are taken, 
but instead of the traverse being tabulated in 
eohmtaf aa usual-—whieh method gives no graphic 
orientation of the traverse—the graphic" 
methodfe used, This shows at Owe the direction 


being taken, for the bearing of each line is roughly 
plotted in the field-book, as to direction and length, 
and a continuous traverse obtained, in which, in 
its relative position, each natural feature is placed. 
The observations embrace features, such as sites 
of camps, and prominent landmarks, edges of 
stream flats and banks, water-levels, gullies, tops 
of rises or ridges or plateaux, edges of plateaux 
or hills, huta, villages, outcrops of rocks, showing 
dips, strikes, characters, and any special features. 
All four observations {a-d) are taken at each of 
such places, exoept the occasional omission of that 
for time when stoppages are frequent. But at 
places where the stoppage is for ten minutes or 
more, the time observation also is taken on leaving, 
for the purpose of correction for altitude because 
of change in air-pressure. 

So far as possible, samples of the gravels of all 
streams, as well as the loam beside outcrops of 
quartz reefs and dykes, and the material from road- 
gutters or paths, are panned, and concentrates of 
heavy minerals obtained. (In certain types of 
country panning is the most useful aid to prospect¬ 
ing, not only in the discovery of gems and stable 
metallic minerals, such as native gold, platinoid 
minerals, oxides of tin, thorium, titanium, iron, 
chromium, tungsten, and manganese, but also of 
many rock-forming minerals, which indicate the 
probable character of the rocks at the spot, or in 
the basin of the stream tested.) Specimens of 
rocks and samples of quartz are collected for refer¬ 
ence, museum purposes, microscopic examination 
of thin sections, or testing by assay, analysis, or 
other methods. Coal, lignite, limestone, and 
other economic rocks, brick and pottery clays, and 
pigments are sought; also fossils, which, if found, 
are used to determine the age of the strata associated 
with them. 

In addition to the general observations indicated, 
notes are made of the colour, kind, and thickness 
of soil, the nature of the vegetation, size and kind 
of stream and gravel, and measurement of volume 
of water—when there is opportunity, and if of 
possible economic value, with regard to domestic 
supplies and possible hydro-electric power and 
irrigation. 

It will thus be seen that the geologist in a new 
country, by taking the opportunity to make the 
observations mentioned in the last section, is help¬ 
ing his colleagues in other departments by collecting 
evidence of probable future value. 

It may be specially mentioned here that not only 
on the economic mineral side of geology is a geo¬ 
logical survey of value to a colony. It is also of 
much assistance to such departments as agriculture, 
forestry, water supply, and public works, as in¬ 
dicated previously. 

Agriculture and Forestry .—The growth of plants, 
whether grasses, herbs or trees, is dependent on the 
chemical and physical properties of the soil, on the 
configuration of the land, and on climatic and other 
conditions. Since plant foods consist largely of 
certain rock-forming minerals in a soluble con¬ 
dition, it is necessary to know what is the chemical 
character of the soil. This can be ascertained by 
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analyses of samples collected by geologists, for 
much of the value of the analyses depends upon a 
careful determination of the types of rock forming 
the base of the Bubsoil, 

There is, however, another aspect to be con¬ 
sidered. Many soils are not sedentary ones— 
derived directly from the underlying rocks—but 
are soils of transport. The character of the soil, 
or even the subsoil, often bears no genetio relation 
to the underlying rocks, and where such soil is of 
no great thickness, a geological knowledge of the 
rocks underlying it is necessary. In connexion with 
irrigation, the character of the soil of the supply 
channels needs the attention of the geologist. He 
should note if there is any crust of minerals on the 
soil, on the evaporation of water. If so, these 
minerals should be analysed to see if they are those 
injurious to plants, when in large proportion, such 
as certain sodium and magnesium salts. This is 
important in areas with soil derived directly from 
rocks of marine origin, particularly young clays, 
mudstones and sands deposited in brackish lagoons 
and estuaries. If these minerals be present, he 
may be able to devise means by which the propor¬ 
tion of these harmful salts when in solution can be 
steadily reduced by flowing away with the water, 
and not being alternately and continuously pre¬ 
cipitated and dissolved. 

Water Supply .—This question of water supply 
is one that concerns some colonies much more than 
others, but all arc affected to some degree. In 
cases involving the conservation of the water of 
annual streams, the problem is dependent largely 
upon geological considerations. But where under¬ 
ground water is sought, whether of the character 
of an artesian supply, or due to seasonal rains, the 
problem is a much wider one, and may be difficult 
to settle satisfactorily. For artesian water, not 
only the configuration of the country, but also the 
disposition and nature of the rocks must be known 
before any conclusion can be formed as to the 
chanoes of success in obtaining such supplies. 
This is essentially a work for the geologist, and even 
for him it is quite likely that the evidence available 
in the district may be insufficient—owing to the 
absence of natural sections—and that he may be 
compelled to wait for the result of boring done at 
spots indicated by him. Therefore, it is advisable 
that a geological report should preoede the efforts 
to obtain permanent water supplies, and not, as 
so frequently happens, be asked for after one or 
more costly attempts have failed. 

Public Works .—To this department, perhaps, 
more so than to any other, the geological survey 
can be of assistance, specially with regard to— 

(1) The discovery of rocks,* suitable for con¬ 
structional purposes (such as for houses, bridges, 
drains, macadam), and of limestone, for lime, 
mortar, concrete, cement, and house-washes. 

(2) The character of the foundations for bridges, 
large buildings, dams, and breakwaters. 

(3) The nature of the rocks in areas where new 
roads are to be made. This is mainly for possible 
variations of route with reduction of expense in 
construction and maintenance. 
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Hydro-Electric Power .—This question may be 
regarded as quite outside the duties of a geologist. 
A little consideration, however, will show that the 
geologist has a good deal to do with it, especially 
where the question of dam-building and reservoir 
formation is concerned. For the construction of 
a dam, and the formation of a reservoir for hydro¬ 
electric purposes, it is of great importance to know 
the geology of the area and the nature of the rocks, 
whether soluble (as limestones) or insoluble; 
porous and brittle, or impervious and firm, and all 
the variations between ; their normal or faulted 
condition ; their disposition, strike and dip, the 
latter against or with the direction of the current. 

The geologist has to help the engineer not only 
with regard to the suitability of the rocks at the site 
of the dam, but also in the whole of the area to be 
occupied by the proposed reservoir. 

Sanitation .—Under the usual conditions for the 
disposal of nightsoil by burial in depots in the 
neighbourhood, where there is no proper sewerage 
or sterilisation system, the geological survey is able 
to help very considerably in the question of sanita¬ 
tion. The risk being run by using contaminated 
water is illustrated by a case brought under notice 
some years ago on the Continent. In this the cause 
of an outbreak of typhoid fever could not be deter¬ 
mined until a geologist said it was probably due 
to a nightsoil depot on the side of a ridge, several 
hundred yards distant from a spring on the opposite 
side of that ridge. He was laughed to scorn. 
But, by pouring water, stained with a permanent 
dye, on the depot, he proved that the spring was 
taking the drainage from it. The geologist showed 
by scientific observation of the strata that the 
beds were dipping through the ridge from the depot 
towards the spring. 

Some Practical Results from Survey 
Discoveries. 

In order that a clear impression may be gained 
of the practical results following the activities of 
these sxirveys in Colonies, a few remarks may be 
made regarding the development of oert&in mineral 
deposits discovered solely and directly by the 
geological and mineral surveys of three colonies. 

Nigeria .—The mineral survey of Southern Nigeria 
discovered the large, black coal field in 1909, sur¬ 
veyed it in detail over the greater portion of a 
length of some 24 miles and width of 10 miles, and 
prepared a geological-topographical map of the 
country, showing altitudes, outcrops of coal, and 
other information. Further work was done later 
and the coal-bearing area extended considerably. 
Mining operations by Government were com¬ 
menced on the largest seam in 1916, and since then 
development has continued steadily. The total 
quantity of ooal, in round numbers, produced-from 
1916 to Mar. 31, 1928, is 2,210,000 tons, valued at 
the mine at £1,282,000. The total net profit to 
Government to Mar. 31, 1928, is £452,559. The 
total cost of the geological survey of Nigeria since 
its inoepti6n in 1919 to Mar. 31,1928, is approxim^ 
ately £68,700, and of the miners! survey of Southern 
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Nigeria for the period 1903-1913, about £20,000, 
or a total of approximately £88,700. Thus the 
total profit to the Government from this one dis¬ 
covery by a Government geologist is more than five 
times the total cost of the geological and mineral 
surveys. 

Gold Coast .—The specially important discoveries 
made by the geological survey of the Gold Coast 
are huge deposits of manganese ore and bauxite 
(aluminium ore), and widespread alluvial deposits 
of diamonds. The manganese deposits were found 
in 1914 before the War, but not exploited until 
1916, when the vital need for high-grade manganese 
ore caused the development of these deposits. 
Production of ore commenced in 1916, and the total 

roduetion to Mar. 31, 1928, is 1,785,643 tons of 

igh-grade ore, valued at £3,350,706, free on board 
ship at Sekondi. 

Diamonds were first discovered in February 
1919. These diamonds, though small, are of very 
good quality, and have a ready sale for industrial 
purposes and jewellery. Since mining operations 
were commenced in 1921 there has been a large 
progressive increase each year until, for the year 
ended Mar. 31, 1929, the figures are : production, 
648,343 carats; value, £538,860 ; export duty 
paid, nearly £27,000. The total weight of diamonds 
produced is 1,824,630 carats, valued at £1,758,348, 
on which the Government has received roundly 
£87,900 from the export duty of 5 per cent on the 
total value. 

The Gold Coast has a great potential asset in its 
huge deposits of high grade bauxite—the total 
conservatively estimated quantity being upwards 
of 250 million tons. These deposits are not yet 
developed, owing mainly to the high cost of trans¬ 
port of bauxite to a port of shipment. Bauxite is 
an ore of low value and so cannot bear heavy 
charges for freight, but, with extension of railway 
communication and reduction of freight charges, 
the Colony should see a great development of this 
particular source of wealth, and a further mineral 
example be added to revenue from Geological 
Survey discoveries. 

Sierra Leone .—The Geological Survey of this 
Colony is much younger than those of Nigeria and 
the Gold Coast. % The Director has discovered large 


deposits of iron ore (haematite) of good quality, and 
considerable deposits of alluvial platinum and gold 
—all now being developed—besides occurrences of 
chromite, corundum, ilmenite, rutile, manganese, 
and graphite, all of them also minerals of economic 
value. If found on further examination to occur 
in promising quantities, these deposits should prove 
to be off commercial value. 

The West African geological surveys have no 
offices and laboratories in the Colonies. During 
the dry and tornado seasons of the year, the 
geologists are engaged on geological surveys and 
examinations of various kinds in the Colonies, but 
during the rainy season field work is suspended 
and the staffs return to England. In these respects 
their organisation differs from that of the other 
Colonies. The specimens of rocks and concentrates 
collected are then examined and distributed for 
various modes of treatment, and reports not made 
or completed on the Coast, as well as microscopic 
examination of thin sections of rocks, are done in 
London. The greater portion of the chemical 
work, such as assays and analyses, devolves upon 
the Imperial College of Science and Technology and 
the Imperial Institute under special arrangements. 

A country difficult to examine Iwcause of its 
natural features cannot be oertainly expected to 
yield its mineral secrets, or confess its paucity of 
mineral deposits, in the oourse of a few months, or 
even years of effort. Let it be borne steadfastly 
in mind that spectacular discoveries of valuable 
mineral deposits are not the only benefits that a 
geological survey can bestow upon a country, how¬ 
ever important they may be, and however valuable 
may be their contributions to the revenue and 
prosperity of the country. 

In this address an attempt has been made to 
show the value of geological surveys to young 
countries, and the application of scientific know¬ 
ledge and methods, both theoretical and practical, 
to the discovery of the valuable inorganic and 
organic resources of Nature, as opposed to the 
search for them in a more or less haphazard manner. 
To-day science plays the predominant rdle in these 
revelations, and is steadily forcing a recognition 
of this fact upon the peoples of the earth, for their 
common benefit. 


The Public Regulation of Wages in Great Britain . 1 

By Prof. Henky Clay. 


\ GREAT change has taken place during the 
last twenty years in the methods of negoti¬ 
ating wage-changes. In 1910, when the Labour 
Department of the Board of Trade published the 
result of an inquiry into collective agreements, it 
was estimated that 2,400,000 workpeople worked 
under conditions specifically regulated by such 
agreements. It is not possible to compute a figure 
for a recent year to correspond with the 2,400,000 
of 1910, because the status of collective bargaining 

* Ftom the prefttdentl&t ftddrau to Section F (Economic Science and 
StAtiatios) ot the British AmocUUou, delivered at Johannesburg on 
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in certain important industries is obscure ; but if 
we add together the numbers covered by trade 
boards, agricultural wages boards, joint industrial 
councils, and unions in certain industries, which, 
like coal and cotton, have adopted none of these 
forms of organisation, we get a total of eight 
millions out of a wage-earning population, which, 
excluding domestic servioe, numbers something 
less than fourteen millions. When we remember 
that the influence of an agreement or a determina¬ 
tion, reached by a representative body, tends to 
go beyond the limits of the membership of the 
organisations, and even trades, directly represented, 
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we may safely conclude that there are few im¬ 
portant gaps left in the provision for the settle¬ 
ment of wages by collective bargaining in Great 
Britain. Before the War, outside the organised 
industries, the adjustment was made by the indi¬ 
vidual action of the employers, who first felt the 
need ; to-day the process of general wage-changes 
has, we may say, been constitutionalised. 

It is the system resulting from this change that 
I refer to as * the public regulation of wages \ It 
is only partially due to the direct intervention of 
the State, although the legalising of trade union 
activity was essential to the development of 
effective collective bargaining without the State’s 
direct intervention. Whother, however, wage- 
changes are negotiated by voluntary industrial 
councils, spontaneous negotiations between trade 
unions and employers’ associations, or statutory 
trade boards and agricultural wages boards, the 
result is the same. A change cannot be effected 
without public discussion l>etween representatives ; 
when effected, it applies generally to the trades and 
occupations represented ; it is the outcome of an 
attempt to allow for all the economic factors in the 
situation, not of an attempt to impose a priori 
principles of social justice upon industry ; it is a 
procedure for adjusting wages by agreement, 
rather than a policy aimed at overriding the com¬ 
mercial considerations that have determined wages 
in the past. It is ‘ public * in the sense that it in¬ 
volves formal discussion by representatives, and 
results in publicly formulated standards ; it is 
* regulation ’ only in the sense that it provides in 
tliis way for the formal consideration of the factors 
affecting wages by the representatives of employers 
and wage-earners, and the embodiment of the re¬ 
sult in a formal agreement. 

The extension of public regulation of wages in 
this sense from a part to the whole of the field of 
commercial wage-employment could scarcely be 
without some effects upon the general industrial 
situation. In their classic study of collective bar¬ 
gaining, Mr. and Mrs. Webb (now Lord and Lady 
Passfield) laid chief stress upon its influence in in¬ 
creasing the efficiency of industry. They drew a 
sharp distinction between restricting numbers in a 
trade and imposing common rules. Their survey 
showed that the former policy, anti-social and self- 
defeating, was adopted by a smaller and smaller 
proportion of trade unions, and was becoming 
more and more difficult of application; the dis¬ 
carding of any attempt to restrict numbers, and 
the concentration on the policy of imposing standard 
or minimum rates and conditions, was growing, 
and was the chief characteristic of trade unionism 
in the expanding industries. 

This policy increased industrial efficiency in two 
ways, by its reaction on the workman and by its 
reaction on the employer. The workman, pre¬ 
vented from securing employment by accepting a 
lower rate of pay than his competitors, was com¬ 
pelled to improve his efficiency, and was enabled 
to do so by the increase in income and security that 
trade unionism usually brought. More important 
were the reactions on the employer. Stopped from 
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taking the easy but dangerous path to lower costs 
of cutting wages, he had to find other means of 
increasing output in relation to wage-payments. 
Hence trade unionism encouraged an increase in 
the scale of production, a more extensive use of 
mechanical equipment, a more eager search for 
technical improvements, and, generally, the 
eoonomy of labour. It did not extinguish com¬ 
petition, but diverted it from wages to other factors 
m costs. 

The rapid expansion of the unionised coal, 
cotton, and engineering industries in the decade 
following the publication of this analysis seemed 
to confirm its soundness. The decline and stag¬ 
nation of the same industries in the lost eight years 
prompts the inquiry whether this influence has 
exhausted its potentialities. 

Whether the influence on efficiency has con¬ 
tinued and is general, the abnormal condition of 
British industry makes it difficult to decide. The 
large amount of short time, the increase in other 
costs, and the financial difficulties which prevent 
large numbers of firms from installing improve¬ 
ments, which they would like to install, all obscure 
the issue. 

Contemporary experience of America shows that 
collective bargaining is not a necessary condition 
or the only means of stimulating an increase in 
efficiency. In so far as the extension of collective 
bargaining does stimulate or compel economy in 
labour—and, if it has not done so on any large 
scale at present, it may do so in the near future— 
it may maintain wages at the expense of increasing 
unemployment. In the great export industries of 
coal and cotton, for example, demand for British 
production appears to be inelastic, and consider¬ 
able reductions in cost have not resulted in any 
substantial increase in employment. Moreover, 
much of the employment at present given is given 
at a loss. 

A reorganisation that made it possible to main¬ 
tain present wage-rates without loss would prob¬ 
ably, therefore, involve a reduction in the numbers 
to whom employment could be given. Such an 
extrusion of unwanted labour, as a result of im¬ 
provements in the technical processes or organisa¬ 
tion of industry, is a normal incident of economic 
progress; and the hardship it may involve need 
be only temporary, provided that the expansion of 
industry as a whole is great enough and rapid 
enough to absorb the extruded labour. When all 
the industries of the country adopt collective 
bargaining, and all begin to adopt the policy of 
holding up wage-rates, leaving it to the employers 
to tune up industry to the pitch at whioh such 
rates can be paid, the numbers of extruded workers 
for whom the new and expandmg industries have 
to find employment is likely to be increased, and 
the rate of expansion of industry as a whole 
becomes a factor of much wider and more pressing 
interest in wage-negotiations than before. 

It is obvious that an advance in wages secured 
by any one class of workpeople, if it is not covered 
by a corresponding increase in the efficiency of the 
industry in which they are engaged, must be at 
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the expense of someone else. The increased effi¬ 
ciency may be due to the workpeople or to the 
employers ; but, if neither of them create a fund 
from which increased wages can be paid, the in¬ 
crease will be paid either by consumers or by the 
co-operating industries that help them to supply 
the consumers. If the increase is merely sufficient 
to keep pace with an advance in the average level 
of wages, it may represent no more than the 
industry’s proportionate share in the general in¬ 
crease of wealth ; if, however, it is greater than the 
average, or in times of wage-reductions the reduc¬ 
tion is less than the average, it must involve the 
diversion to the favoured industry of a larger share 
of society s income. 

Such a diversion may be effected without overt 
restriction of numbers. If a union—or a trade 
board or arbitration authority—fix wage-rates in 
an industry at a level which makes it impossible 
for the industry to employ all the. workpeople 
seeking work, and maintains rates at that level, it 
will immediately restrict employment, and ulti¬ 
mately may so discourage entry to the industry 
that the number of workpeople dependent on the 
industry is no greater than can be employed at the 
rates set. The demand for the products of industry, 
and therefore for labour, ebbs and flows with 
general fluctuations in trade ; a strong union can 
maintain rates when demand ebbs and advance 
them when demand rises, thus preventing both a 
fall in rates proportionate to the general decline in 
money incomes in the depression, and an expansion 
in numbers proportionate to the general increase 
in production when trade improves. On the other 
hand, an unorganised industry may suffer a reduc¬ 
tion of rates when trade declines and an expansion 
of numbers, on the low level of wages so established, 
when trade improves. 

The mere regulation of wage-rates may, there¬ 
fore, be restrictive in its effects. Such restriction 
may be legitimate and socially desirable ; but it 
destroys any sharp distinction and opposition be¬ 
tween a policy of restriction of numbers and a 
policy of imposing common rules of payment and 
conditions. It is not even clear that the reactions 
upon efficiency of the two policies are necessarily 
different. If the supply of a certain class of labour 
is restricted, employers will be stimulated to devise 
labour-saving appliances to substitute for it, or 
some reorganisation to dispense with it, just as 
certainly as if the supply is unrestricted but ex¬ 
pensive. 

Trade union control of wages, and the analogous 
control by public wage-fixing authorities, may be 
most simply regarded as an application of mono¬ 
poly price polioy to labour. The monopoly is 
seldom, if ever, complete ; but what monopoly is \ 
It gives the seller of labour no control over the 
demand for his services; it merely enables him, 
so far as it is effective, to select the point on the 
demand curve at which he will hold the price, until 
a general rise in demand absorbs at that price all 
the union members, instead of allowing competi¬ 
tion f^employment always to force wages down * 
to the point at which the whole supply of labour 


is absorbed. It is a policy that can be pursued 
without causing more than temporary unemploy¬ 
ment, under two conditions ; first, that the wealth 
of society is steadily growing, so that continually 
higher wage-rates can be paid without causing 
unemployment; seoondly, that it is practised only 
by a minority of the trades in the community. 
The latter condition no longer obtains. 

So long as everybody was not organised to 
attempt it, it was always possible that favoured 
trades, by means of a monopolistic organisation, 
might secure for themselves a larger share of the 
final price received for industry’s products. All 
now are organised, or provided by the Government 
with equivalent protection ; all are able to set and 
hold rates of wages, as firmly as the minority of 
well-organised trades were able to hold them before 
the War. 

Partial and sporadic monopolistic organisation 
has been displaced by universal control. Two 
consequences follow. First, it is no longer possible 
for well-organised trades, merely by virtue of their 
trade union organisation, to secure differential 
gains at the expense of unorganised or ill-organised 
groups with whom they oo-operate ; or, if it is still 
possible, at any rate it is more difficult. In the 
second place, influences upon wages that were 
formerly counteracted by trade union organisation 
have now free play. 

From this point of view the intervention of the 
State, in establishing trade boards and agricul¬ 
tural wages boards and in other ways, and the 
contemporary extension of unionism to hitherto 
unorganised trades, takes on a rather different 
aspect from that w r hich Mr. and Mrs. Webb put 
upon it. They represented it rather as an extension 
to the rest of industry of the principle of trade 
union control and of the benefits that they had 
shown to follow from trade imion organisation. 
This, of course, it was ; but it was at the same 
time a necessary corrective of trade union influ¬ 
ence. So long as only a part of the field of wage- 
employment is covered by trade union organisation, 
the benefits secured by trade unionists may in part 
be at the expense of the workpeople in the unorgan¬ 
ised part of the field ; so far as those benefits are 
not the return of increased efficiency due to union 
pressure, they will almost certainly be in part at 
the expense of other wage-earners. 

The second consequence of general control is 
the release of influences upon wages which were 
formerly prevented from exercising their full poten¬ 
tial effect. In this release is, I think, to be found 
a partial explanation of the changed relations 
which wages in different industries bear to one 
another since the War. It might have been ex¬ 
pected, for example, that wages would be high in 
an industry like railway transport, which enjoys a 
monopoly and has a relatively inelastic demand 
for labour. In fact, before the War they were low ; 
since then the railwaymen have had the advantage 
of effective union organisation, arid their wages 
have risen disproportionately, to others, in spite of 
the invasion of the railways’ monopoly by road 
transport and consequent depression of the industry. 
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Another influence is * shelter 9 from foreign com¬ 
petition, possibly only a temporary influenoe, but 
one that has operated throughout the post-War 
depression. 

The extension of trade union or Government 
control over the whole field of commercial wage- 
employment has cancelled an advantage, which 
the workpeople in the organised trades used to 
possess, and, by so doing, has increased the relative 
influence which other elements of monopoly or 
bargaining-advantage exercise upon wages. The 
extension would be an almost unqualified improve¬ 
ment if its effect was to confine wage-claims to 
amounts that could be justified by the increased 
efficiency of industry, to which the control of 
wages contributed. Since, however, there are 
other conditions, which enable or encourage one 
trade to profit at the expense of others, and since 
the different controlling authorities carry on the 
pre-War trade union tradition of considering only 
the needs and possibilities of their own trade, the 
general extension of control may result in a general 
attempt to secure more wages than can be paid. 

The increased element of publicity and public 
control of wages will tend to harden wage-rates in 
a depression, provided that the representatives of 
the wage-earners really wish to resist reductions. 
Whether they will do so or not, however, will de¬ 
pend on the consequences of successful resistance. 
Before the War the consequence would have been 
unemployment; and unemployment would have 
involved, for the small minority of wage-earners 
covered by trade union unemployment insurance, 
a drain on the union funds ; for the great mass of 
wage-earners, who had no such resource, early and 
extreme hardship. It was impossible for the re¬ 
presentatives of the wage-earners in wage-negotia¬ 
tions to ignore unemployment. 

To-day things are different. Successful resist¬ 
ance to a reduction may still involve unemploy¬ 
ment, but unemployment does not involve the 
same certainty or degree of distress. Before the 
War the provision for unemployment relief was 
partial and inadequate. To-day there is a system 
of unemployment relief that covers all the indus¬ 
tries that are Jiable to serious unemployment. 
Then the spokesmen of the wage-earners had to 
consider the employment situation, because their 
clients would be the chief sufferers, if their wage- 
policy restricted employment; now, in such a case, 
they may nevertheless persist in their policy, since 
they are conscious that their clients are not without 
resources, if all cannot be employed at the level of 
wages exacted. 

This comparative disregard of unemployment in 
wage determinations is as distinctive a change from 
re-War practice as the extension of collective 
argaining, and much more significant for the 
problem we are now examining. It is the principal 
and direct explanation of the loss of plasticity in 
wage-rates. It should be noted, however, that the 
provision of unemployment relief is not the only 
cause of the change. The post-War depression in 
many industries is so much deeper and more wide¬ 
spread that any practicable reduction in wage- 
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rates would scarcely affect it. The example of the 
coal industry, in which a substantial reduction in 
wage-rates has been followed by increase in un¬ 
employment—and in losseB by the employing firms 
—is pointed to as evidence of the futility of wage- 
reductions ; and no attempt is made to gauge the 
extent to which demand is as inelastic for the pro¬ 
ducts of other industries as it has proved to be for 
coal. 

There is an explanation for the wage-earner’s 
attitude in yet another change ; wage-rates of 
direct labour never were the sole determinant of 
costs, and to-day they are probably less important 
than before the War. Loan oharges are still pro¬ 
portionately much heavier than before the War; 
rates and taxes and social insurance contributions 
are much heavier ; indirect costs for transport, 
financial services, etc., are higher ; distributing 
costs have increased disproportionately. Hence 
the wage-earner, asked for concessions, fears that 
he is being asked to make a sacrifice, not to revive 
trade, but to lessen the losses, or increase of profits, 
of retailers, banks, loanholders, railways, and co¬ 
operating industries, that may be more prosjwrous 
than his own. 

The consideration of wages is purely sectional, 
industry by industry and trade by trade ; the need 
of industry, so far as wage-adjustments can meet 
it, is for an all-round reduction, which will affect 
the indirect costs, simultaneously with the direct 
costs, of every industry. No machinery exists for 
such co-ordinated and synchronised adjustment; 
on the contrary, the extension of collective bar¬ 
gaining has probably intensified and extended the 
influence of this sectional outlook of industry, by 
enabling industries, that before the War could not 
have resisted the pressure imposed by general 
trade depression, to hold up wages. 

It would appear that wage-fixing authorities, 
acting independently of one another and disregard¬ 
ing the general economic situation, are maintaining 
wage-rates at a level at which existing industries 
cannot provide full employment; the considera¬ 
tions that explain their policy will not serve to 
explain away the unemployment that has accom¬ 
panied it. The outlet for labour thus excluded, 
which was provided before the War by industries 
in which wages were not controlled, no longer exists. 
There remains for examination the possibility that 
new industries may provide an outlet, industry as 
a whole expanding sufficiently to absorb the ex¬ 
cluded labour. 

It would seem that industry has, temporarily at 
any rate, lost its capacity of expansion. In certain 
directions there is expansion, but a closer examina¬ 
tion compels us to discount any hopes derived from 
it. The largest single increase in employment has 
been offered by retail distribution, 360,000 or 31 
per cent between 1923 and 1928. The Balfour 
Committee brought together material that suggests 
that retail distributing costs rose in greater pro¬ 
portion than prices generally between 1914 and 
1926; since then we have had a further neat 
increase in the number of insured persons employed 
in retail distribution. This expansion of the retail 
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margin has been sufficient to neutralise much of 
the writing down of eapit&l, reduction of wages, 
and economies of re-organisation by which, pro¬ 
ductive costs have been reduced. By keeping up 
the cost of living, while wholesale prioes are falling, 
these costs also make it difficult to ask for any re¬ 
duction in wages. So far, then, as retail distri¬ 
bution provides additional employment by its ex¬ 
pansion, it probably does not succeed in compen¬ 
sating for reduction in industrial employment, 
which the cost it imposes on industry involves. 

The second group of expanding industries is the 
building, building material, and furnishing indus¬ 
tries. Together these account for 211,000 increase 
in the five years. The War-time arrears have now 
been made up, so that further expansion will lx? 
limited to the needs of the increase in population 
and of replacement with the aid of further sub¬ 
sidies. The case of the third group is similar. 
These are industries in which expansion has been 
stimulated by protection, but would have taken 
place without that stimulus, under the more 
economic stimulus of technical invention ; motor 
manufacture and artificial silk are the chief members 
of the group. It is difficult to estimate how much 
of the, growth was dependent on ^protection and 
merely a diversion from unprotected industries ; 
but the aggregate expansion of the two together 
would not be sufficient to compensate for half the 
contraction in coal alone. 

It remains in conclusion to point out that the 
loss of plasticity, and the adverse effects upon 
employment that may follow, are not necessary 
and inevitable oonsequences of the extension of 
collective settlements, but, in so far as they are 
attributable to it, due rather to an obvious defect 
in the machinery and current practice of collective 
bargaining than to anything inherent in collective 
bargaining as such. 

The defect in the machinery for wage-negotiation 
to which the present unemployment points is the 


purely sectional character of its deliberations. It 
is no one's business to consider wages as a whole: 
there is no authority charged with the duty of re¬ 
minding wages boards of their responsibility to 
industry in general. Collective bargaining must 
fail in securing an accurate adjustment of wages 
to industrial conditions so long as it is confined to 
negotiations over wages in individual trades and 
industries. If it is to continue, it must be supple¬ 
mented by some devioe for ensuring that the ne¬ 
gotiators in each trade and industry have regard 
to the effect of their determinations upon other 
trades and industries, and for compelling them to 
contemplate the needs of industry as a whole. 

Moreover, by considering only its own needs and 
interests, an industry might pursue a policy that 
was restrictive in effect, though regulative in form. 
If all industries and all trades pursue such a policy 
—and all now have the requisite organisation— 
and maintain rates of wages that restrict employ¬ 
ment, there will be excluded a mass of workers who 
must either be absorbed by new industries or re¬ 
main unemployed. If there are new industries 
capable of absorbing them, well and good ; but at 
the present time it would seem that there are not. 
The index or barometer, therefore, to which trade 
union and arbitration authorities' attention should 
be directed, is not solelv, or even principally, un¬ 
employment in the industry immediately under 
consideration, but the rate of expansion of industry 
as a whole. 

The task of co-ordinating wage-settlements in 
different industries, and of securing in each the 
consideration of such apparently remote factors as 
the productivity and rate of expansion of industry 
as a whole, may be too much for the spontaneous 
democratic machinery by which collective settle¬ 
ments are negotiated at present; but the alter¬ 
native is almost certainly a breakdown of that 
machinery under the pressure of a growing problem 
of unemployment. 


Obituary. 


Dr. E. S. Bielrr. 

A TELEGRAM from the Prime Minister of Aus¬ 
tralia, sent on July 26, announced the death 
of E. S. Bieler on the previous day from pneumonia. 
He died after thirty-two hours’ illness at Geraldton, 
Western Australia, at the age of thirty-five. He 
was engaged with Dr. Boughton Edge and others 
in geophysical exploration under the joint auspices 
of the British Empire Marketing Board and the 
Commonwealth of Australia. He had received two 
years’ leave of absence from McGill University for 
this important expedition. 

Educated at Montreal High School, Bieler 
became a distinguished honour student in mathe¬ 
matics and physics at McGill University. Soon 
after the War began he joined the First McGill 
University Company and then served with the 
Princess Patricia's Light Infantry, receiving a 
commission in the Canadian Field Artillery. After 
being twice wounded he was transferred to the" 
Anti-submarine Division and worked under Sir 
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William Bragg at applied research methods at 
Scapa Flow and on the north coast of Franoe. 
After the War he received an 1851 Exhibition 
Scholarship and went to Caius College, Cambridge, 
working as a research student at the Cavendish 
Laboratory at a time when Sir Ernest Rutherford 
and Dr. J. Chadwick were bombarding the nuclei of 
atoms with alpha particles. 

The idea of a barrier round the nucleus resulted 
from this work and Rutherford has spoken to me 
with enthusiasm of Bieler’e research. After taking 
his Ph.D. degree at Cambridge he became assistant 
professor of physics at McGill, and he directed his 
attention to the susceptibilities of the alkali metals 
and the Hall effect in them, believing that the 

S eatest progress could be made in that manner. 

e communicated some admirable summaries oh 
magnetism and on the Fermi-Dirac theory to the 
Journal of the Franklin Institute ; and published 
papers also on electrical measurements. 

Bieler had, in 1917, done research work in 
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acoustics at Father Point with Dr. L. V. King, to 
whom he was indebted for much of his training 
in mathematics and physics. He also became 
interested in geophysical prospecting in northern 
Quebec, and with Mr. H. G. I. Watson invented and 
patented a method for searching for ore bodies by 
measuring the ratio of the axis minor to the axis 
major of the ellipse of polarisation. He was thus 
by experience well equipped to become deputy 
director of the geophysioai expedition, and his life 
in camp and in the Canadian bush seemed a 
guarantee of physical fitneas also. He was a man 
of eagerness and enthusiasm with well-balanced 
judgment and sound scientific acumen. His family 
and his friends and colleagues have lost a man of 
sterling character and McGill University has lost a 
physicist hard indeed to replace. A. S. Eve. 


We regret to announce the following deaths: 

Sir Alfred Bateman, K.C.M.G., formerly Comp¬ 
troller-General of Commerce, Trade and Statistics of 
the Board of Trade and president in 1897 of the 
Royal Statistical Society, on Aug. 7, aged eighty- 
four years. 


Prof. L. H. Cooke, professor of mine surveying at 
the Imperial College of Science and author of many 
improvements ana inventions relating to surveying 
instruments, on Aug. 23. 

Prof. Thomas Eagleson Gordon, president of the 
Royal College of Surgeons in Ireland and professor of 
surgery at Trinity College, Dublin, on July 24, aged 
sixty-two years. 

Dr. Paul A. Lewis, of the Department of Animal 
Pathology of the Rockefeller Institute for Medical 
Research, known for work on immunisation and 
related subjects, who died of yellow fever while study¬ 
ing that disease in Brazil, on June 30, aged fifty 
years. 

Prof. John A. Mandel, professor of chemistry and 
physiological chemistry in the University and Bellevue 
Hospital Medical College, New York, who worked 
mainly at the chemistry of the nucleic acids, on 
May 6, aged sixty-three years. 

Rear-Admiral Albert P. Niblack, K.C.M.G., C.V.O., 
United States Navy (retired), president since 1927 of 
the Directing Committee of the International Hydro - 
graphic Bureau, on Aug. 20, aged seventy years. 

Karl Auer, Ritter von Welsbach, inventor of the 
incandescent gas light and of the osmium filament 
electric lamp, on Aug. 4, aged seventy years. 


News and Views. 


On Sept. 7 occur the centenaries of the births of 
the American geologist Hayden and the German 
chemist Kckute. Ferdinand Vandeveer Hayden, who 
was bom at Westfield, Mass., graduated from Oberlin 
College, and in 1853 took his M.D. at Albany College, 
and by James Hall was induced to join an explor¬ 
ing party to Nebraska. During the Civil War he 
served as a surgeon, in 1865 became professor of 
geology in the University of Pennsylvania, and for 
twelve years, 1867-79, was geologist in charge of the 
United States Geological Survey of the Territories. 
His labours resulted in a most valuable series of 
reports in all branches of national history and 
economic science. He first made known the basalt 
plateau in Oregon and Washington through which 
the Columbia River had channelled its oourse ; he 
described in 1871 the wonderful lava plateau in 
north-western Wyoming on the banka of the Yellow¬ 
stone River, with geysers, hot springs, mud volcanoes, 
and extinct volcanic hills, and the idea of the great 
National Yellowstone Park was his. Hayden died at 
Philadelphia on Dec. 22, 1887, and the following year 
his widow endowed the Hayden Medal of the Academy 
of Natural Sciences of Philadelphia for work in 
geology or palaeontology, among the recipients of 
which have been Suess, Huxley, Daubre6, and Geikie. 

Friedrich August KekulA, also bom on Sept. 7, 
1829, was sent from the Darmstadt Gymnasium to 
Giessen to study architecture. He had already dis¬ 
played remarkable ability and at Giessen was 
attracted to chemistry by the lectures of Liebig, At 
twenty-one years of age he published his first piece of 
research. A year spent in Paris led to an acquaint* 
ance with Dumas, Wurtz, Cahours, Regnault, and with 
Gerhardt, whose treatise on organic chemistry he 
read in manuscript. A year or two later Kekul6 
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became assistant to Stenhouso at St. Bartholomew’s 
Hospital, London, and it was in London, as is known 
from his addresses, that his ideas with regard to 
structural ohemistry began to take shape. In 1856 
he became a privat docent at Heidelberg ; iu 1859 
professor of chemistry in the University of Ghent, 
and in 1867 he was called to Bonn, where he found 
himself head of the palatial laboratory just erected 
to Hofmann’s design. KekulO had already in 1858 
published his views on the linking of atoms, and in 
1865 his memoir on the theory of the structure of 
benzene, containing what Japp in 1898 called the 
most brilliant pieoe of scientific prediction in the 
whole range of ohemistry. Distinguished as a thinker, 
teacher, and investigator, Kekul6’a merits never lacked 
recognition; he was feted three times by his students, 
and in 1895 the German Emperor ennobled him with 
the title Kekule von Stradonitz. It was then he 
dropped the accent on the final e. He died of heart 
failure on July 13, 1890, and seven years later his 
statue was erected in front of the laboratory at Bonn. 
Among his students were Baeyer, Ladenburg, Dewar, 
Thorpe, Van’t Hoff, and Japp, the last of whom in 
1898 delivered the Kekul6 Memorial Lecture to the 
Chemical Society, 

The estate of the late Mr. Oldfield Thomas, who 
died on June 16 last, has been sworn for probate at 
£42,618, with net personalty £37,374. By his will 
and four codicils he made numerous bequests for 
scientific and charitable purposes. Among these the 
most interesting are legacies of £500 each to the 
Society for the Promotion of Nature Reserves and the 
London Playing Fields Society, £300 to the National 
Lending library for the.Blind, £200 each to the 
Decimal Association and the Nature Cure Association, 
and £109 to the Simplified Spelling Society* Tp the 
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Trustees of the British Museum (Natural History) he' 
has bequeathed his portrait by J. E. Breun in 1904, 
4< to hang, if permitted, in the Mammal Room; . . . any 
zoologioal specimens I may be possessed of together 
with the oabinets or boxes containing them; . . . my 
collection of zoologioal tracts and scientific books 
for the speoial use of the Assistant in charge of 
the Mammalia in the Museum ” ; and £1000 “for the 
express purpose of constructing a light passenger lift 
for the use of the staff from the hall or basement of 
the Museum to the second Aoot, in case it shall not 
have been constructed in my lifetime *\ The testator 
says: “ Such a lift would greatly facilitate the work 
of the Museum and at the same time lengthen the 
period of life during which assistants and helpers as 
they become older would be able to cany on their 
work at the Museum. The loss of assistance, especially 
unpaid assistance, that I have known occasioned by 
the want of such a lift has been by no means incon¬ 
siderable.” The residue, expected to amount to about 
£12,000, is left in trust for the trustees of the Godman 
Exploration Fund, who are directed to use the income 
“in their absolute discretion for the benefit and increase 
of any of the Museum collections 

Attention is directed in the annual report of 
IT.M. Chief Inspector of Factories for 1928 (London: 
H.M. Stationery Office) to the fact that the engineering 
industry in the south of England, particularly in the 
neighbourhood of London, is expanding very rapidly. 
This is the main reason why the population between 
Acton and Slough has increased two and a half times 
during the last five years. Of the accidents reported 
due to electrical shock, 37 (3 fatal) arose from the 
careless handling of portable apparatus. There can 
be no doubt that these accidents are due to the ease 
with which a portable electric lamp can be improvised 
by anyone having only a rudimentary knowledge of 
electricity. Electrical engineers now consider damp 
plaster or concrete which is in contact with * live * 
metal as itself alive and take precautions accordingly. 
They now insist that all exposed metal in bathrooms 
which is liable to become alive in the event of defective 
insulation of a neighbouring pipe must not only be 
earthed but must also be placed out of reach of a 
person standing in the bath. At very high pressures 
there were 34 accidents (7 fatal). In most of these 
oases the men responsible were competent and ex¬ 
perienced. They suffered apparently from momentary 
forgetfulness or lack of care. At pressures below 
250 volts, that is, the pressures used in domestic 
supply, there were 17 fatal accidents, every one of 
whioh was due to alternating current. Taking this 
in conjunction with previous reports, it appears quite 
certain that alternating current shocks are much more 
dangerous than direct current ones. It is becoming 
customary for builders who use electricity for their 
cranes and lighting during constructional work to 
Convert the alternating current obtained from the 
public mains to direct current at HO volts, before it 
is connected with their temporary wiring arrange¬ 
ments* 

Conn aud gives an interesting account * 
m Worte f><Hver for August of the London and Paris 


Railway scheme. Briefly stated, the proposal is to 
construct a high speed electric railway connecting 
Paris and London. Under the Channel there would 
be two tube tunnels. In order that the scheme 
should be commercially profitable, it is necessary that 
the twin tubes should be utilised to the utmost and 
that the traffic load should be approximately Constant, 
A Government committee is at present examining the 
economic aspects of the scheme. As the trains are 
to run at a speed of 120 miles an hour, it is proposed 
to have a seven-foot gauge so as to ensure safety. The 
scheme seems to be quite feasible from the eleotrical 
point of view. In the modem type of looomotive 
used on the St. Gothard Railway, there Are four 
motors each of 770 horse-power and each driving an 
axle. The same looomotive is used for driving an 
express or a goods train. Owing to the broader gauge, 
locomotives of at least twice this power could be used 
through the Channel tube. The journey between 
London and Boulogne could be performed in 85 
minutes, and between London and Paris in 2 hours 
45 minutes. The locomotives would be rated at 
9000 horse-power. Arrangements would have to be 
made for hauling only fully loaded goods waggons 
between London and Paris. Otherwise it would be 
cheaper to tranship the goods. The proposed railway 
would run a service between London arid Paris at 
intervals of 45 minutes throughout the day. If this 
railway were constructed, it would be possible to 
reach the groat majority of Swiss holiday resorts by 
a daylight service from London. Doubtless also there 
would be one-day return tickets to Paris. 

In the early days of electric supply, the sudden 
demand for energy at certain periods of the day and 
its equally sudden cessation made it necessary for 
the engineers to provide plant far in excess of that 
required if the load were constant and equal to the 
average load. As a result of the great increase of 
the demand for electric heating and power purposes, 
the ratio of the maximum demand at any one time 
to the average demand has considerably diminished; 
the usual load curve of a station may show several 
peaks which occur at various times of the day and 
often on Sunday morning. In a paper by A. G. 
Christie, read recently before the American Society 
of Mechanioal Engineers, methods are suggested for 
diminishing the capital expenditure on plant by 
providing storage plant for the system which would 
absorb energy at certain times of the day and give 
up energy at other times, so as to help the generators. 
The plant intended for peak load service should be 
as cheap as possible, as the total cost of this plant 
consists mainly of capital charges. High level water 
storage, storage batteries, steam accumulators, and 
Diesel engines have been suggested. The first and 
lost of these, however, would seldom be applicable. 
Prof. Christie makes out a strong case for the steam 
accumulator. In Great Britain the considerable 
space occupied by steam accumulators would be a 
drawback. To operate well, also, it is necessary to 
use special turbines owing €o the variation in the 
steam pressure whieh occurs in these thermal storage 
boilers. Anything whioh makes the plant more 
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complicated and prevents standardisation is objection¬ 
able. The paper, however, is well worth study by 
supply engineers* 

The Carnegie Institution of Washington was founded 
by Andrew Carnegie in 1902* the total endowment 
amounting to 12 million dollars* with an additional in¬ 
come from a reserve fund of 3 million dollars. Its pur¬ 
pose was “ to encourage in the broadest and most 
liberal manner investigation, research, and discovery, 
and the application of knowledge to the improvement 
of mankind At first the activities of the Institution 
were directed towards the support of a relatively wide 
range of subjects and grants were made for specific 
projects covering limited periods, but eventually the 
tendency veered towards certain major projects the 
solution of which required longer periods and greater 
opportunity for the concentration of funds. Now it 
may be said that the Institution aims at advancing 
fundamental research in fields not covered by the 
activities of other agencies. In so doing it concen¬ 
trates its attention upon specific problems, with the 
idea of shifting attack from time to time to meet the 
more pressing needs of research as they develop with 
increase of knowledge. A special feature has been the 
publication and prompt dispersal of the Year Books 
and other works, which now number 600 volumes, to 
most of the greater libraries of the world. The extent 
and great variety of main lines along which the Insti¬ 
tution is advancing knowledge may be gathered from 
the summaries of the investigations carried out by a 
dozen departments, each concerned with its ow n branch 
of science and yet working in full co-operation with the 
others. These summaries appear in the fourteenth 
issue of “ Carnegie Institution of Washington ”, pub¬ 
lished in May last. 

Another work, published by the Carnegie Institu¬ 
tion of Washington last May, should be at hand for 
reference by every scientific worker. It is a volume of 
202 pages containing a “ Classified List of Publications 
of the Institution The works are catalogued in 
three sections : a serial list of publications ; lists ar- 1 
ranged according to the appropriate branch of science, 
with a short description of each work following the 
title ; and an alphabetical list of authors with their 
works. Copies ot each publication are sent gratuitously 
to a carefully selected list of libraries throughout the 
world, and a list of these libraries will be Bent post¬ 
paid upon application. The index shows that many of 
the works are now out of print, but most of these will 
be found in the libraries in question. Books not other¬ 
wise disposed of are for sale at prices approximating to 
the cost of publication. Scientific workers may obtain 
prioe-lists or classified Hats, as issued, by furnishing 
requisite addresses, and special lists of additional 
papers in reprinted form, relating to the work of the 
Geophysical Laboratory, Department of Terrestrial 
Magnetism, and of the Mount Wilson Observatory, are 
also available. 

Oh the morning of Aug. 29 the German airship, 
Qraf Zeppelin, reached Lakeliurst, New Jersey, having 
completed a 4 round-the-world > flight of about 21,000 
miles in a little more than twenty-one days. About 
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nine days were spent in resting and refuelling at 
Friedriohshafen, Tokyo, and Los Angeles, and the 
actual flying time is given as 27 minutes shortof 12 days* 
The voyage was made in four stages, the first, the east¬ 
ward journey across the Atlantic, taking just over 
fifty-five hours. The next stage, from Friedriohshafen 
to Tokyo, an unbroken flight of about seven thousand 
miles, constituting a record long-distance flight, took 
the airship over Berlin and Danzig, between Lenin¬ 
grad and Moscow, north of Tobolsk and across Siberia, 
and occupied about a hundred hours. Full advantage 
was taken of favourable winds. From Tokyo across 
the Pacific took a little more than sixty-eight hours. 
The speed throughout seems to have been about 70-90 
knots an hour, and the passengers speak highly of the 
comfort of the journey. Dr. Eclcener, the commander, 
is to be congratulated upon the skilful manner in which 
he handled his ship and upon the successful conclusion 
of his feat of circumnavigation. 

0 

The Annual Report of the Auckland Institute and 
Museum for 1928-29 records a most important stage 
in the development of that institution. During the 
year, the magnificent new Auckland War Memorial 
Museum has been completed and furnished with up- 
to-date cases and fittings, and good progress has been 
made with the arrangement of the collections. It is 
believed that by November preparations will be so 
far advanced that the building may then be formally 
opened to the public with appropriate ceremony. It 
is a fitting occasion for rejoicing, for not only are the 
collections, brought together in the course of sixty 
years by the members of the Auckland Institute, to 
be finely housed, but, a matter of as great significance, 
the responsibility of their upkeep has been enor¬ 
mously widened through the voluntary accession of 
twenty-five local bodies. These, with the Auckland 
City Council, form a unified body created by the 
Auckland War Memorial Museum Maintenance Act, 
and the new arrangement should not only add to the 
financial security of the Museum, but should also 
guarantee a wider interest in, and greater educational 
use of, the collections. 

We have received the first two numbers of a new 
journal for theoretical and applied genetics entitled 
Die Ziichter, It is edited by Erwin Baur, and the first 
number contains on the title-page a figure of his new 
institute for breeding-research at Muncheberg. The 
journal appears monthly, each part containing at least 
32 pages. The publishers, Messrs. J. Springer of 
Berlin, announce the price as 30 marks per year or 
3 marks for each part. Printed on smooth paper, 
the journal is well illustrated, and its aim is appar¬ 
ently to keep practical plant and animal breeders in 
touch with the progress of genetics. That this aim 
is interpreted in a broad sense and that new results 
in genetics are also included, is shown by the contents 
of the first two numbers. An article by BSlaf on 
breeding and cytology points out the importance 
of chromosome investigations, particularly to plant 
breeders. Another, by H. Stubbe, summarises the 
recent work of Muller, Goodspeed, and others in pro¬ 
ducing mutations in animals and plants by the action 
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of X-rays. Other short articles are concerned respect¬ 
ively with orosses between Roumanian Mangalitza and 
Gemum breeds of pigs, with xenia in cereals, and with 
the production of potato varieties immune to wart 
disease. A short account is given of the Russian 
Genetic&l Congress held at Leningrad in January. 
The second and larger number begins with a paper by 
C. F» Rudloff giving some new results on the relation 
between chromosome linkage and heredity in (Eno- 
thera . Another article, on sugar-beet varieties, 
describes crosses between the wild Beta maritima and 
sugar-beets. Biographical sketches of breeders are 
included, as well as accounts of meetings and of 
institutes devoted to breeding work. The journal 
will no doubt serve a useful purpose in this field. 

In the Annual Report of the Department of Coal 
Gas and Fuel Industries of the University of Leeds, 
the Livesey professor, J. W. Cobb, gives on account 
of the activities of this Department both in teaching 
and research. Considerable extension of accommoda¬ 
tion and equipment is being undertaken to meet grow¬ 
ing needs. Of more general interest are the observa¬ 
tions on education for the fuel industries. The 
National Fuel and Power Committee in 1928 reported 
that "the advance in the economical use of Fuel is 
largely dependent on a highly trained personnel *\ 
Any considerable extension of the manufacture of 
smokeless fuel, as popularly anticipated, will neces¬ 
sitate a greatly increased body of workers, not only 
for the preliminaries of research and experiment but 
also for the construction and operation of the plant. 
The recognition of this is, if anything, more evident in 
universities abroad. Even now, Prof. Cobb reports a 
demand for graduates which he cannot supply, and 
it invites comment that more young men with an 
aptitude for practical affairs do not fit themselves for 
careers awaiting them. Schoolmasters have a great 
influence on the decision of their pupils, but are not 
fully aware of the opportunities which exist, while for 
many the securing of 1 open scholarships ’ exerts an 
irresistible attraction which has the result of diverting 
suitable boys from industrial careers. 

"A List of the Original Scientific Communications 
by J. Reid Moir n has been published by Messrs. 
Harrison of Ipswich in response to requests from 
various quarters for a complete list of the original 
communications by this distinguished archsoologist 
which have appeared in various scientific periodicals. 
Mr. Reid Moir, though still, as his friends and admirers 
will hope, far from attaining 4 retiring age has had 
a long and distinguished career as on archaeologist; 
but perhaps even those who follow his work with close 
attention will be surprised at the length of this list, 
which contains no less than one hundred and forty- 
three items, ranging in date from 1010 to the current 
year. These are communications appearing in British 
periodicals, and do not include Mr. Reid Moir’s con¬ 
tributions to the Scientific American and other publica¬ 
tions in the United States. At the moment one 
entry makes a special appeal to our sympathies. It 
ifl that relating to rostro-carinate implements. It 
will he remembered how whole-heartedly the late Sir 
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E. Ray Lankester threw the weight of his support 
into the controversy on the subject of these imple¬ 
ments, on the side of Mr. Reid Moir, when they were 
first brought to the notice of the archaeological world, 
Mr. Reid Moir himself refers to this subject in a letter 
on p. 373 of this issue, 

% 

A brief report in the Times for Sept. 2 shows that 
the great earthquake that occurred in New Zealand on 
June 17 was accompanied by one feature of unusual 
interest. The survey of the central district made by 
the Public Works Department reveals great changes 
in the level of the land. An area about 50 miles long 
and 18 miles wide has been raised above its former 
level, the maximum uplift being 16 feet, while in- 
1855 the greatest elevation was not more than 9 feet. 
At Murchison, where most of the houses were ruined, 
the uplift amounted to 4 feet. 

The Medical Research Council announces that it 
has received from Mrs. Odo Cross a sum of £40,000 as 
the endowment of a trust for the establishment of 
research fellowships in the study of tuberculosis, to 
be known as the “ Dorothy Temple Cross Research 
Fellowship Fund The amount in question is the 
total sum received by Mrs. Odo Cross in respect of her 
daughter’s estate, no part of which does Mrs. Odo 
Cross desire to retain for her own benefit. 

The summer issue of the Fight against Disease , the 
quarterly journal of the Research Defence Society, 
contains the third Stephen Paget memorial leoture, 
by Prof. A. V. Hill, on “Enemies of j Knowledge 
and the annual report of the Committee. An appeal 
is made for more funds which are now urgently needed 
to meet the demands for increased activities, as for 
1928 there was a deficit of £113. 

With the view of reducing maternal mortality in 
childbirth, the Ministry of Health has issued a pam¬ 
phlet (Memorandum 145/M.C.W. London: H.M. 
Stationery Office, ld.net)on 44 Ante-Natal Clinics: Their 
Conduct and Scope The principles emphasised are 
that every pregnant woman should receive sufficient 
ante-natal care to ensure (1) that a difficult, labour 
will be foreseen so far as can be by previous ex¬ 
amination, (2) the early detection and treatment of 
toxtemia, and (3) the institution of measures against 
an existing infection, including venereal disease. 

An address by Prof. M. T. Bogert delivered in Phila¬ 
delphia in memory of Edgar Fahs Smith, who died on 
May 3,1928, appears in the issue of Science for May 31. 
It contains a full account of Smith’s many contribu¬ 
tions to knowledge in the fields of organic chemistry, 
inorganic, analytical and electrochemistry, and his¬ 
torical chemistry. Under Smith’s direction, deter¬ 
minations of the atomic weights of eighteen elements 
were carried out by a variety of different methods. He 
was the author of a number of works on theoretical 
and applied chemistry, in addition to being the trans¬ 
lator of certain well-known text-books. 

- We have received the first number of a new periodi¬ 
cal, the Journal of the Cancer Research Committee of the 
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University of Sydney (Sydney : The Australasian 
Medical Publishing Co., price 5s. per annum), which 
contains several papers of interest. The Common¬ 
wealth Director-General of Health, Dr. Cumpston, 
shows that cancer mortality in the Commonwealth is 
steadily rising—from about 34 per 1000 deaths in 
1885 to about 94 in 1928. The cancer research fund 
of the University of Sydney now amounts to £134,000, 
of which more than £100,000 has been contributed 
by private subscribei-H. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A full¬ 
time lecturer in physics at the Leicester College of 
Technology—The Registrar, College of Technology, 
Leicester (Sept. 10). An assistant lecturer and 
demonstrator in the Zoology Department of the East 
London College—The Registrar, East London College, 
E.l (Sept. 14). A woman assistant lecturer in 
botany in the Department of Education (Women’s 
Division) of the University of Birmingham—The 
Secretary, The University, Birmingham (Sept. 18). 
A head of the Mining Department of the Chesterfield 
Technical College—The Principal, Technical College, 
Chesterfield (Sept. 21). An assistant lecturer in agri¬ 
culture at the Seale-Hayne Agricultural College—The 
Bursar, Seale-Hayne Agricultural College, Newton 
Abbot, Devon (Sept. 21). A lecturer in botany at the 


University College, Rangoon—The Secretary to the 
High Commissioner for India, General Department, 
42 Grosvenor Gardens, S.W.l (Sept, 28). A professor 
of biochemistry at the Indian Institute of Science, 
Bangalore—Sir F. G. Hopkins, F.R.S., 71 Grange 
Road, Cambridge (Sept. 30). A lecturer in commerce 
in the University of Hong Kong—C.A. (N,)» The 
Secretary, Board of Education, Whitehall, S.W.l ; 
Scottish applications to (O.A.), The Secretary, 
Scottish Education Department, Whitehall, S.W.l 
(Sept. 30). A senior lecturer in economics in the 
University of Cape Town — The Secretary, Office 
of the High Commissioner for the Union of South 
Africa, South Afrioa House, Trafalgar Square, 
W.C.2 (Oct. 1). Male junior assistants at the 
Chemical Warfare Research Department, London, 
and at the Experimental Station, Porton. Wilts— 
The Chief Superintendent, Chemical Warfare Research 
Department, 14 Grosvenor Gardens, S.W.l. A sani¬ 
tary inspector in the Sudan Medical Service—The 
Controller, Sudan Government, London Office, Buck¬ 
ingham Gate, S.W.l. A science master at the Day 
Continuation School of the Rugby College of Tech- 
nology and Arts—The Organiser of Further Education 
in Rugby, 61 Cliftdn Road, Rugby. Civilian education 
officers in the R.A.F. Education Service—The 
Secretary, Air Ministry, Gwydyr House, Whitehall, 
S.W.l. 


Our Astronomical Column. 


Lemb&ng Observatory, Java. —This observatory is of 
special interest from its proximity to the equator. In 
the list of active observatories in the Nautical Almanac 
there are only four within 10° of the equator; they are 
Bogota +4° 36', Colombo ■+ 6° 54', Lernbang -6° 50', 
Trivandrum + 8 fi 31'. These observatories command 
a much greater extent of the heavens than those in 
the temperate zones. La Nature for Aug. 1 con¬ 
tains a description by Dr. A. Gradenwitz of the new 
equatorial which has recently been erected at Lem- 
bang. It has two objectives, each constructed by 
Zeiss, of 60 cm. aperture, one being designed for 
visual work, the other for photographic. The weight 
of each lens is 300 kgm., that of the whole revolving 
portion of the equatorial being 14,000 kgm. The 
focal length is 10-5 metres. The two lenses are 
mounted in a single cylindrical tube 1-70 metres in 
diameter. The diameter of the dome is 14*4 metres, 
Both telescope and dome are electrically driven. The 
article has three illustrations ; two show the telescope 
and its mounting, the third shows a stage in the manu¬ 
facture of the objectives at the Zeiss works. Two 
statements in the article need correction. The con¬ 
struction of the first reflecting telescope is asoribed to 
Hersehel instead of to Newton, and it is stated that 
no double stars have been discovered by reflectors. 
Hersehel discovered a considerable number. 

Starlight, -Prof. H. N. Russell contributes a further 
article on this subject to the Scientific American 
for September. He quotes Prof, van Rhijn’a conclu¬ 
sion that five-sixths of the background illumination of 
the sky arises from permanent auroral glow and sun¬ 
light reflected from meteoric dust. The remaining 
sixth is starlight; the amount received from a hemi¬ 
sphere is 1/600 of the light of the full moon ; a certain 
fraction of the starlight (probably between 1/10000 
and 1/1000 of the whole) comes from objects external 
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to the galaxy. The article proceeds to speculate on 
the ultimate fate of the starlight in space. A con¬ 
siderable fraction of it is intercepted by the dark 
nebula* which abound in some regions of f the galaxy. 
Those must get warmed to some degree and give out 
feeble radiations in their turn. The question is then 
raised whether matter, the annihilation or rather con¬ 
version into radiant energy of which is now generally 
supposed to be the maintaining power of the light and 
heat of the stars, is in process of being rebuilt in space, 
Prof. Millikan’s theory is quoted that the cosmic rays 
which he has studied arise from the process of atom 
building. Prof. Russell leaves the matter open, but 
indicates that his own opinion is rather against such 
rebuilding. 

Variation of the Calcium K Line with Distance in 
Early Type Stars.—Dr. O. Struve lately concluded 
that the strength of the K line in early type stars, 
presumed to arise from absorption in interstellar space, 
afforded a fairly reliable measure of the distance of 
the stars. In view of the importance of this con¬ 
clusion, Dr. J. H. Oort has made an independent in¬ 
vestigation which is published in Bull. Astron. Inst, 
Netherlands , vol, 5, No, 177. The distances were 
estimated from the proper motions. Boss’s P.G.C. 
was used for these, but they were corrected for (1) 
systematic errors of proper motions in declination, 
(2) alteration in precession constants, (3) effect of 
galactic rotation. They were resolved into com¬ 
ponents towards the ant-apex and at right angles to 
this i the former was taken as a measure of the star’s 
distance. The absorption coefficient is found to be 
about 0*00045 magnitude per parsec, a little higher 
than the value of GerasimoviS tod Struve. A further 
investigation divides the stars according to galactic 
latitude. There is a slight tendency to greater 
absorption as the galactic plane is approached. 
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Research Items. 


Culture in Polynesia.—In a monograph entitled 
“ An Enquiry into the Question of Cultural Stability 
in Polynesia ”, which is published as Vol. 9 of the 
Columbia University Contributions to Anthropology 
(issued in England by the Oxford University Press, 
10a. 6d. net), Miss Margaret Mead has reviewed 
the evidence afforded by the culture of Polynesia in 
its bearing on certain general questions — such as 
the problem of the relation of different elements in 
a culture, that is, the relative stability of ritual and 
technique, of terms of relationship and of the moiety, 
of the field of decoration and elements of the design, 
and so forth. Canoe building, house building, and 
tattooing were considered in five insular cultures : in 
Hawaii, the Marquesas, Tahiti, Samoa, and among the 
Maori. In the case of canoe building, it was found that, 
variations in technique and mechanical principles were 
rare, but the relative importance of priest and crafts¬ 
man varied enormously between the extremes in 
Hawaii, where the priest performed the skilled parts 
of the work and the builders were held in Low esteem, 
and in Samoa, where the priest had no f miction and the 
builders were all-powerful, while in New Zealand some 
parts of the work was left to the chief only. The 
taboos also varied in extent and in degree. The extent 
to which the canoe entered into the religious complex 
was different in the different areas. In house building 
there waH little deviation. The most definite in¬ 
dividualisation occurred in the shape and appearance 
of the house, and where they were closely allied with 
decoration the most highly developed individualisa¬ 
tion also wa« found. In tattooing the technique was 
even more constant, but the style was uni (pie and 
specially developed in each area. The closest associa¬ 
tion appeared between Hawaii and southern New' 
Zealand. The status of the craftsman also varied ; 
only in New Zealand did the priest play an important 
part. The content of the associated taboos and rites 
was different in each group. So far as the evidence 
carries, it would appear that technique is the more 
stable element, and form and decorative elements the 
most variable. Such data as these, therefore, would 
not appear valid evidence for possible culture con¬ 
tact between, for example, Oceania and America or 
Africa and Melanesia. 

Line Fishing in the Moray Firth.—In continuation 
of his survey of the Moray Firth fisheries, Dr. A. 
Bowman deals with line fishing in Fisheries , Scott and. 
Set. Invest 1927, II. This paper forms a review of 
the fishery during the period 1904-16, for which 
especially detailed statistics are available. Of the 
three methods of line fishing, small-line, great-line, 
and hand-line, the first mentioned is by far the most 
important, contributing more than 83 per cent of the 
total weight of all fish landed during the period. Small - 
line fishing is mainly a fishery for haddock, and it is 
most intense during the fourth and first quarters of 
the year when the larger categories of haddock are 
relatively most abundant. There is a summer-autumn 
feeding migration of adult haddock into the Firth from 
regions beyond, and a winter-spring emigration of 
mature fish to the offshore spawning grounds ; these 
movements are repeated with the greatest regularity 
each year. Thus, during the summer months, the 
small-line fishermen are dependent on the stationary 
population composed largely of fishes of the younger 
year-classes, whereas in the winter their success de¬ 
pends upon the magnitude of the invasion of adult 
fish. The annual renewal of stock by the arrival of, 
young fish from outside is very unequal. The broods 
of 1904* 1909* and 1918 were exceptionally good, and 
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dominated the catches of the larger market categories 
in 1907, 1912, and 1916, Accession to the stock by 
the progenies of the other years of the period appear 
to have been only moderate or poor. The effects of 
these alternate good and bad brood yea*** are so 
marked, that- over so short a period of observation 
they mask any progressive changes in the stock which 
might be due to other causes, such as fishing. 

Giant Earthworms of South Gippsland.—Charles 
Barrett has recorded his experiences in search of these 
giant earthworms, Megascolides australis ( Victorian 
Naturalist t July). They were not rare in the locality 
investigated, and fifty could easily have been collected 
from the flats near the farm, but the length of the 
worms and the irregular curves of the burrows make 
it difficult to extract a worm without damage. The 
burrows are generally in rich clayey flats, and in these 
the worms live deep down in summer, coming often 
to within a foot of the surface in autumn and winter. 
The burrow's, vertical or horizontal, are always damp 
and slimy, and the approach of an investigator is 
heralded by a loud gurgling noise made by the worms 
as they contract in their burrows, where they can 
travel quickly. The eggs may lie free in loose soil, 
may be fixed amongst grass rootlets, and are often 
picked up amongst the clods in a freshly ploughed 
paddock. They are tough and horny, greenish in 
colour and translucent, oval in shape, and from two to 
three inches in length. The average size of the worms 
themselves is perhaps four feet, but six-feet examples 
are fairly common ; the largest Mr. Cook actually saw 
measured was nine feet in length, and the largest 
reported measured eleven feet. 

Northern Hydrozoa.—Dr. Hjalmar Broeh gives a 
good account of the Hydrozoa of the North Sea and 
Baltic in a recent part of “Die Tierwelt dorNord- und 
Ostsee ” (CL (Irimpe und E. Wagler. Lieferurig 13, 
Teil III. b.e. Hydrozoa I. (Hydroida, Trachylina), 
Hydrozoa II. (Siphonophora). Leipzig : Akadernisohe 
Verlagsgesellschaft, 1928). After a fun general survey 
of the anatomy of the group, the author proceeds to 
the biology and general distribution. Tne bio-geo¬ 
graphical portion of the work is interesting, certain 
hydroids (for oxamplo, Eudendrium rameum and 
Hydrallnmnia falcata) having a range from the lamin¬ 
ar ian zone to 2000 metres or more. Temperature is 
a very important factor in their distribution. In 
describing the feeding of polyps, the observations by 
Luther and Schneider are quoted, showing that Proto - 
hydra feeds principally on certain nematodes. It is, 
however, known to feed largely on copepods and 
oligochffits in other localities. Very little is said about 
the feeding of medusae, although a good deal is known. 
They are exceedingly voracious and carnivorous, and 
their importance as devourers of larval fishes is great. 
A useful key is given for the identification of genera 
and species, the method used being excellent for quick 
identification. The medusa names (when known) are 
placed in brackets after the hy droid genus, and 
similarly the hydroid names after the meduste. The 
order Trachylina has a chapter to itself. In it the 
author includes the very peculiar and aberrant genus 
Halammohydra (so far only found in the Kieler Bucht 
and in Heligoland), which is truly benthonic. The 
few Siphonophora occurring m this region belong to 
both cold and warm water, often appearing regularly 
but rarely staying for long periods. 

Asiatic Species of Corbicula .—The Zoological Survey 
of India continues its invaluable series of monographs 
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on groups of the non-marine mollusca, the latest to 
appear being on the Asiatic species of the genus 
CorbicuUi by Dr. B. Prashad (Mem. Indian Mus„ 
vol. 9, Nos. 1-2, pp. 08, 8 pis.). On this difficult 
group, which, as Dr. Blanford remarked, “ appears 
to have been designed by a beneficent Providence 
for the amusement of species-makers ”, the author 
has expended the same care that characterised a 
former paper on the Vivipari<be (see Natxtbe, Nov. 3, 
1928, p. 712). The work of previous writers is fully 
discussed and criticised in the light of later knowledge 
an<l fresh material, and the list of species consider¬ 
ably reduced, thirty-two in all (including seven new 
species) being recorded and described from the region 
in question, which it should be noted takes in Formosa 
and the Philippine Islands. The half-tone plates 
from photographs deserve sj>eoial mention since the 
natural coloration of the shells renders them exception¬ 
ally difficult subjects for the camera, an obstacle here 
most successfully overcome. 

Relapse in Bird Malaria.— R. D. Manwell { Amer . 
Jour. Hygiene , vol. 9, No. 2, March 1929) records 
observations on relapse in bird malaria, based on the 
study of about 180 birds. Belapse was studied most 
thoroughly in the case of chronic infections with Plas¬ 
modium cathemerium , which is the most convenient 
strain for experimental work, but three other series of 
birds infected with P. prcecox , P. inconstant, and the 
Whitmore strain of the latter have also been used. 
Both short-term and long-term relapses occur in bird 
malaria as in human malaria ; the short-term relapses 
appear to be more common and usually more dangerous 
to the bird. A seasonal variation in the relapse rate 
ocours, the greatest number of relapses being noted 
in the autumn and winter and the smallest number in 
summer. The four strains differed in their liability to 
relapse ; the Whitmore strain relapsed in 61 per cent 
of the cases, P. prcecox in 36*6 per cent, P. inconstant 
in 25*8 per cent, and P. cathemerium in 5*5 per cent. 
The susceptibility of individual birds to relapse 
varied ; for example, 60 per cent of the birds infected 
with P. cathemerium did not relapse, and most of the 
relapses recorded for thiB species of malaria occurred 
in 20 per cent of the birds. Some birds relapsed 
eight or ten times. There is no evidence that the 
severity of the original infection has anything to do 
with the liability to relapse. If complete recovery, 
in the sense of absence of parasites, ever occurs 
naturally, it is very rare ; prolonged absence of the 
parasites from the peripheral blood, as judged by 
ordinary methods of examination, cannot be regarded 
as any indication of such recovery. The part played 
by environmental factors in bringing about relapse 
is problematical. A useful summary of the investi¬ 
gations on bird malaria which have been carried out 
at the Johns Hopkins School of Hygiene during the 
last ten years is given by Prof. Robert Hegner in the 
Quarterly Review of Biology (March 1929). 

Preserved Potatoes. —Potatoes are an important 
crop in Holland, being cultivated, for two distinct 
objects, namely, human consumption and industrial 
purposes. Different varieties are grown according to 
the use for which they are intended. Unlike grain 
crops, potatoes cannot be stored for use in the following 
year, so that the farmer who is situated at a distance 
from a co-operative meal factory is apt to lose a good 
deal through wastage. This is particularly the case 
in seasons of exceptionally high yield, or if, owing 
to disease, the natural keeping qualities of the crop 
are impaired. A method of preserving surplus eating 
potatoes for feeding to stock, employed by the Dutch 
farmer, is described by J. Dunlop in Scottish Journal 
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of Agriculture , 12, p. 318. The potatoes are first 
washed and then steamed in as little water as possible* 
After pouring off the liquid the tubers are packed 
closely and firmly into a pit about 3 ft. deep in the 
ground. Old jute bags are laid over the potatoes, 
which are then covered with a foot of soil: In wet 
climates the pit is thatched over with straw. With 
proper packing all air is excluded and the potatoes 
keep in good condition for years. Salt is needed 
before feeding the tubers if it was not added during 
the process of steaming. The total cost of labour 
and fuel is calculated at about 2s. per ton, and as 
the feeding value and flavour of the potatoes undergo 
but little depreciation during either steaming or 
storage, the saving effected is considerable. 

Preservation of Fossils. —The Naturalist for April, 
May, and June 1929 contains a valuable paper by 
E. G. Radley on “ The Preservation of Pyritised and 
other Fossils M . The cause of the disintegration and 
destruction of pyritised and phosphatised fossils is 
the action of oxygen in the presence of water, whereby 
sulphates of calcium and iron are formed. A series 
of experiments suggests that either pyrites or marcasite 
(or both) are disseminated throughout the specimens 
in an extremely fine state of division. If the particles 
within the mass are already in course of conversion 
to sulphate, it is not possible to save the fossils from 
complete destruction. If, however, the damage be 
slight, preservation can be successfully achieved by 
removal of the superficial white decomposition pro¬ 
ducts, through washing and drying, followed by a 
coating of the specimen with celluloid varnish or 
preferably ‘ dope \ The latter is a nitrocellulose 
with amyl acetate and alcohol. It may be sprayed 
over the specimen, or poured over and worked in 
with a brush. Dilute solutions of 1 dope * are sold 
under the name of 1 invisible lacquer \ but if this be 
used it is advisable to give two or three coats. Of 
all the media used as protective coverings for pyritised 
fossils, ‘ dope 1 has been found to be not only the most 
resistant to noxious gases, but also sufficiently elastio 
to withstand the contraction and expansion due to 
changes of temperature. 

Frost Heaving.—A series of experiments have been 
carried out by Stephen Taber to determine the factors 
involved in the uplift of surface soil that takes place 
when the soil water freezes. The results are recorded 
and discussed in the Journal of Geology , July-August 
1929. Freezing of soils often results in heaving to a 
greater degree than can be attributed to the change 
m volume of the water present. This excessive 
heaving is due to the upward segregation of water 
as it freezes near the surface, the additional water 
being drawn in by molecular cohesion. Pressure 
effects result from the growth of ice crystals, the 
direction of growth being determined chiefly by the 
direction of heat conduction and the availability of 
further supplies of water. In the experiments, 
pressures of more than 14 kgm. per sq. cm. were 
obtained through the growth of ioe crystals to form 
segregated layers. Segregation occurs readily if the 
grade size of the particles is less than a micron. It is 
also favoured by a high water content, and very thick 
ice layers may develop where water can be drawn up 
from the water-table. Where the soil is very im¬ 
permeable because of a high colloid content, shrinkage 
cracks appear and are gradually filled and enlarged 
by ioe. The principles revealed by the investigation 
help to explain such geological phenomena as Buried 
sheets and lenses of ice ejufsoil-polygons with convex 
surface; they also suggest applications to engineering, 
as in the construction of hard-surfaced roods. 
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Atmospheric Electricity.—We learn from World 
Power for August that progress has been made in the 
exi>erimente with atmospheric electricity now being 
carried out by the Physical Institute of the University 
of Berlin at Monte Generoso, near Lugano. Un¬ 
fortunately, one of the three physicists engaged in the 
tests—Mr. Urban—was accidentally killed by falling 
from an antenna. The other two, Messrs. Brosch and 
Lange, are continuing the research. The early experi¬ 
ments were made with a network of wires suspended 
by strings of high tension insulators from two moun¬ 
tain peaks, the minimum height above the ground 
being eighty metres. The voltage obtained between 
the network and the earth when sufficiently high was 
measured in the ordinary way by an air-gap between 
spherical electrodes. The width of the air-gap was 
adjusted by an operator from an adjacent metal - 
sheathed hut. During the first year, the network once 
remained highly charged with electricity for about 
thirty minutes. Unluckily, sparks kept occurring 
across the air-gap when it was extended to its maxi¬ 
mum width of four and a half metres. The voltage 
was obviously greater than that required to bridge 
this gap. It was estimated as being about four 
million volts. The following year (1928) the insula¬ 
tion resistance of the net of overhead wires was greatly 
improved. It was suspended by double chains, each 
consisting of 175 insulators in series and each weighing 
more than two tons. These, however, were finally 
replaced by seventy metro lengths of impregnated 
hemp ropes in series with insulators. These gave a 
long leakage path, high resistance to puncture, and 
ample mechanical strength. The spark gap was also 
replaced by the gap between an arrangement of two 
parallel wires. Discharges eighteen metres long were 
obtained, but the maximum pressure could not be 
measured as a wide enough air-gap could not be 
obtained. It was computed to be more than ten 
million volts. Simultaneously with the research work, 
useful commercial work at high voltages is being 
carried out. 

Capture of Electrons by a-Particles.-—Home very 
interesting results for the neutralisation of a-particles 
are reported by Prof. Bergen Davis and Mr. A. H. 
Barnes in a preliminary paper in the first July number 
of the Physical Remew , which is now boing issued 
twice monthly. Parallel beams of electrons and 
a-particles were passed through an exhausted vessel, 
and the final composition of the beam examined by 
analysis in a magnetic field. The number of a -particles 
which were partly neutralised was found to vary in a 
remarkable way with the relative velocities of the 
a-particles and electrons, and it appears that capture 
of an electron by an a-partiole does not occur unless 
the electron, as seen from the a-particla, has almost 
the exact speed which it would possess in one of the 
circular quantised orbits of singly ionised helium. 
The curve showing the percentage of captures against 
the energy of the electrons is composed entirely of 
sharp peaks, one of which corresponds to zero relative 
velocity of the particles, and the others to capture in 
orbits with quantum numbers between one ana eleven. 
This work raises important theoretical questions, and 
both the experimented methods and the interpretation 
put upon the results will no doubt be subjected to a 
searching scrutiny when they are published in detail. 

Chlorides of Sulphur.—The Journal of the Chemical 
Society for July contains an interesting communica¬ 
tion from Prof. T. M. Lowry and G. Jessop on the 
opti6al properties of liquids containing sulphur mono- 
chloride (8^G2 a ) and chlorine. A previous investiga k 
tiori by the freezing-point method* published in 1927, 
showed thht sulphur dichloride, SCI*, has a definite 
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range of stability and can be frozen out as a crystalline 
solid from a liquid of suitable composition. A new 
chloride, S 3 CI # , in addition to the previously known 
SC1 4 , was also indicated on the freezing-point diagrams. 
There is no maximum at the composition of SCI*, as 
the compound dissociates as it melts. The present 
experiments, based on a study of molecular extinction 
coefficients, show that whilst SC1 4 is the st&ble solid 
phase from 65 to 100 atoms per cent of chlorine, it is 
almost non-existent in the liquid state. The garnet- 
red liquid produced by chlorinating sulphur mono- 
chloride consists almost entirely of the monochloride 
and dichloride. The usual opinion that the liquid 
dichloride is a mixture of tetrachloride and mono- 
chloride is shown to bo incorrect. The liquid di- 
chloride is dissociated to the extent of about 16 per 
cent at atmospheric temperature: 28018^8802 4 - 612 . 

A Qualitative Reagent for Sodium.—The difficulty 
of obtaining positive evidence for the presence of 
sodium in qualitative analysis is well known, and the 
description, by E. R. Caley in the July number of 
the Journal of the American Chemical Society , of a 
new reagent which precipitates sodium is therefore 
of interest. The reagent is made as follows: One 
solution is prepared from 40 grn. crystallised uranyl 
acetate, 30 gm. glacial acetic acid and water to 500 c.c., 
and a second solution from 200 gm. crystallised cobalt 
acetate, 30 gm. glacial acetic acid and water to 500 c.c. 
Each solution is separately warmed to 75° until all is 
in solution ; then they are mixed at this temperature 
and allowed to cool to 20°, being kept at this tempera¬ 
ture for an hour. The reagent is then filtered through 
a dry filter into a dry bottle. It keeps indefinitely. 
The sodium solution should be as concentrated as 
possible, and to 2 c.c. of it arc added 10-20 c.c. of the 
reagent. The test-tube is stoppered, shaken vigor¬ 
ously for two or three minutes, and allowed to stand 
at least five minutes. A yellow precipitate indicates 
sodium. In qualitative analysis the filtrate from 
Group IV. (alkaline earths) is acidified with dilute 
sulphuric acid, evaporated, the ammonium salts fumed 
off and the residue dissolved in 2 c.c. of water. One 
portion is tested for potassium with cobaltinitrite and 
the other for sodium as dosoribed. Two milligrams of 
sodium give an immediate precipitate, one milligram 
after standing an hour or two. 

Steam Turbine Progress.- In a paper read at 
Johannesburg on July 31 before Section G (En¬ 
gineering) of the British Association, and published 
in Engineering y Aug. 16, Sir Charles Parsons referred 
to the growth in size of turbo-alternators and to 
modem developments in steam turbines. The first 
turbo-alternators in South Africa were throe 135-k.w. 
sets supplied to a company at Cape Town in 1901 ; 
the largest sets to-day are the four 20,000 k.w. 
machines at the Witbank Power Station. A 30,000 
k.w. unit is under consideration for Vereeniging, 
Recent developments leading to increased fuel 
economy and output per unit include higher steam 
pressures and temperatures, regenerative heating of 
the feed water, the use of air preheaters and econo¬ 
misers, reheating of the steam after partial expansion, 
improvements in surface-condenser design, and new 
methods of winding stator conductors. New methods 
have also been introduced for producing sound ingots 
for the turbine shafts and alternator rotors. Develop¬ 
ment in marine work is indicated by the fact that 
there are now built or building mercantile installa¬ 
tions of about 600,000 total horse-power, with boiler 
pressures ranging from 350 lb.- to 650 lb, and steam 
temperatures of 700° F., and more than 650,000 h.p. for 
war vessels, with steam pressures ranging from 325 lb. 
to 500 lb, and steam temperatures of 600°-750° F. 
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The Zimbabwe Ruins. 


T^URTHER details of Miss Caton-Thompson’s ex- 
■*' cavations in Rhodesia on behalf of the British 
Association have now reached England by mail. 
They confirm the brief outline of her results conveyed 
by cable. The detailed evidence contained in the 
report presented to Section H (Anthropology) when 
the Association met at Johannesburg may be taken 
to place the question of the origin and dating of 
the Zimbabwe ruins beyond dispute. Miss Caton- 
Thompson’s report was presented to a crowded 
audience, among whom ’Was the president of the 
Association. Sir Thomas Holland, and not only was it 
necessary that it should be relayed, but also the 
lecture had to be repeated afterwards at an evening 
meeting. 

Miss Caton-Thompson’8 conclusion as to the rela¬ 
tively modern date and native origin of these ruins 
in no way detracts from the wonder with which we 
cannot but regard this remarkable assemblage of 
structures. Indeed it must heighten it, for although 
she finds the technical skill displayed and the struc¬ 
tural perfection somewhat less than has sometimes 
been asserted, the extent and character of the ruins 
still point to an ability and a capacity for organisation 
on a large scale which are justly considered remarkable 
in an indigenous people. 

Miss Cat on-Thompson came to the investigation of 
the Zimbabwe ruins with great advantages. Apart 
from her experience as an excavator, she had the 
results of many previous investigators, including Bent 
and Randal 1-MacIver, before her. The excavations of 
Randall-MacI ver, made twenty-four years ago, were 
peculiarly important, as they were the only investiga¬ 
tions made by a competent trained archaeologist. 
Miss Caton-Thompson, therefore, felt herself justified 
in accepting hie facts, while ignoring his conclusions, 
in carrying out her own investigations. It may, 
however, be borne in mind that Randall-MacIver had 
found medieval objects, especially Chinese porcelain, 
and pottery, iron, and other objects of native origin 
in strata which were contemporary with the buildings. 
In particular, he found that such objects were con¬ 
temporary with and an integral part in time of the 
cement floor upon which R. N. Hall, by whom he was 
most strenuously attacked, had relied for his evidence 
of an earlier date. Randall-Maclver’s conclusion, 
therefore, was that the ruins were medieval. Con¬ 
clusive os was the argument to anyone trained in 
archaeological methods, it did not obtain general 
acceptance in South Africa. It was maintained that 
the investigation was hurried and not sufficiently wide 
in scope, that evidence had been misinterpreted, and 
that Randall-Maclver’s knowledge of indigenous cul¬ 
ture was not adequate to enable him to pronounce a 
judgment. It is to be noted that he is completely 
vindicated by Miss Caton-Thompson’s results. 

In one respect the present investigation was ham¬ 
pered by previous work. Enthusiastic amateurs hod 
attacked most of the best sites, and Miss Caton- 
Thompson was for a time at a loss as to which site 
would serve her purpose. Her main object, as defined 
by herself, was to check the exact relationship of the 
lowest occupation layers beneath the original cement 
floors to the main walls of the Elliptical Temple at 
Great Zimbabwe. It was therefore necessary to 
choose a site unquestionably as old aa the Elliptical 
Temple of Great Zimbabwe, and also a site which 
showed an intact cement floor. On such a site it 
should have been possible to demonstrate whether the 
walls ware contemporary with a pre-madieval level. 
As neither the well-known ruins at Dhlo-Dhlo nor 
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Great Zimbabwe itself complied with both these 
conditions, the Maund buildings in the Valley of Great 
Zimbabwe were selected. Though in ruins, the walls 
showed all the characteristics of Great Zimbabwe, and 
were held to belong to the oldest group. 

A trench was dug from wall to wall to test the 
stratification. It was found that beneath a thin skin 
of humus was ten inches to a foot of hard cement 
formed of pulverised granite, which in turn overlay 
2 ft. 6 in.-3 ft. of a brown-red soil of natural origin— 
hill wash—containing charcoal, sherds, iron slag, etc. 
Upon this the walls were actually built, and this was 
found to be the case, excopt in one instance, with 
every one of the 29 segments of wall in the ruins. 
This occupation layer rested upon virgin soil, and as 
the walls were built upon it, it afforded exactly the 
evidence which was sought. 

Of the material found in situ —as much in situ , as 
Miss Caton-Thompson put it, as u any ever will be 
this side of heaven”—there were 448 potsherds in 
small fragments, of which 40 were rims. Four hun¬ 
dred and eighteen were in coarse red-brown ware, 
gritty, with quartz particles, from which the slip, or 
other surface, had disappeared owing to damp. There 
was also a small class of plain black polished ware, 
indistinguishable from that found through the higher 
levels. Ware similar to the coarse red-brown wore 
was found by Dr. Randall-Maclver at Niekerk, near 
Umtali — ruins which he judged to be rather older 
than Zimbabwe. 

A certain amount of iron was found and lumps of 
iron slag were distributed throughout ; no smelting 
furnace was found. There wore also a small number 
of iron weapons and an axe head from this pro-wail 
stratum. A few fragments of bangles of flat bronze 
wire coiled over grass fibre were also discovered of a 
type familiar at all levels in the Rhodesian ruins. It 
was pointed out by Miss Caton-Thompson that at this 
stage none of these objects is dateable, but they are 
typically Bantu in character. 

A series of pavements of granite slabs about 4 
inches thick and forming causeways about 2 feet wide, 
were found resting on the virgin soil, and in one place 
running under the foundations of the entrance. 
Pottery and slag were found actually in contact with 
this pavement, but, it was concluded, it afforded no 
evidence of occupation prior to the building, but was 
a pavement laid down for convenience, exactly similar 
to the device employed by natives to-day preparatory 
to building. 

Up to this point, no article not of native manu¬ 
facture had been found. Attention was now turned to 
Great Zimbabwe and in the first place to the middens. 
It was found that at a depth of about 12 ft, 6 in., 
clay passed into black midden with quantities of 
split animal bones, especially ox, of no very ancient 
aspect ; between 13 ft. 6 in. and 15 ft. came two pots 
of undecorated native ware, six pottery phalli, and 
fragments of bronze wire bangles, and at 18 ft. on 
rock bottom ware two more pots of ordinary Bantu 
type, to be paralleled from any Rhodesian ruins. In 
another similar investigation a curious stone structure 
was encountered, and beneath it, from under a pave¬ 
ment of granite slabs at from 15 ft, to 17 ft. beneath 
the surface, were found three fragments of iron tools, 
iron slag, a white porcelain bead on copper wire, and 
80 other beads in coloured opaque glass, this at a 
level five times as deep as the finds at Maund. They 
therefore represent the earliest period, of debris of the 
Zimbabwe Acropolis 

Extensive work in the neighbourhood of the 
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Elliptical Temple produced strictly comparable results. 
The Conical Tower of Zimbabwe was also attacked 
with the consent of the Rhodesian Government; a 
tunnel was driven through from side to side, exposing 
a width of 3 ft. to 4 ft. to bed rock. It was found to 
rest without any preparation whatsoever on 6 ft. 6 in. 
of sandy yellow subsoil similar to that under the 
Maund ruins. The first find was a beautiful early 
stone implement. The soil was sieved, but all that it 
produced was a small iron band, a minute goltl bead, 
traces of wire bangle, and a small sherd of the usual 
black polished pottery. The workmanship is hap¬ 
hazard, the foundations have not been levelled, and 
hence to counteract a fall of 1*9 ft. in a diameter of 
18 ft. 4 in., the upper courses have had to be thickened. 
As regards dating, a larger number of beat is lias 
been obtained than ever before, possibly owing to the 
use of the sieve. Although a full report on them has 
not yet been received, they include types from south¬ 
ern India, definitely considered to be not later than 


a.». 900. Others are found in ruins of villages in 
Malaya and Borneo, and are assigned to a period be¬ 
tween A.D. 600 and a.d. 1100. Dr. Randall-Maclver’s 
evidence from objects of foreign origin gave com¬ 
parable dates ranging to the sixteenth century. The 
evidence of the two investigations may be regarded 
as complementary ; one fully substantiates the other. 
As to the Semitic origin of the ruins, there cshi be no 
question, in Miss Caton-Thompson’s view, that they 
are typically Bantu. This, however, does not elimi¬ 
nate their interest. As the author said in the 
remarks with which she concluded her report : 
“ Instead of a degenerate offshoot of a higher Oriental 
civilisation best studied in its homeland, you have, I 
believe, a vigorous native civilisation, unsuspected by 
all but a few students, showing national organisation 
of a high kind, originality, and amazing industry. It 
is a subject worthy of all the research South Africa 
can give to it ; South African students must bo bred 
to pursue it.” 


The Chilean Earthquake of 1922. 


I N studying the groat Chilean earthquake of Nov. 10, 
1922, Prof. Bailey Willis has been led to some 
interesting conclusions with regard to the origin of 
tho great earthquakes of Chile and Peru. Invited by 
the Carnegie Institution to study the earthquake, he 
spent seven months in Chile, five of them in the pro¬ 
vince of Atacama, in which the earthquake attained 
its greatest strength. The results of his work are 
described in a volume of unusual interest and value. 1 

The northern part of Chile consists of the desert 
region of Atacama. In climate and topography it 
closely resembles southern California. It is a region 
of interior basins, of salt jplains and sterile mountains, 
one of the most arid districts of the world. Both 
countries are similarly situated with regard to the 
deep ocean basin of the Pacific and the high cor¬ 
dilleras to the east. In Chile, however, there is no 
great longitudinal river system as there is in Cali¬ 
fornia. Tne rivers flow from the Andes direct to the 
sea in channels that are in places divided by mountain 
ranges of considerable altitude. 

In the last four centuries, from 1543 until 1922, the 
province of Atacama has been visited by 22 destruc¬ 
tive earthquakes, the last but one, on Dec. 4, 1918, 
especially strong at Copiapo. During the month pre¬ 
ceding tlie earthquake of 1922, from Oct. 4 until Nov. 8, 
there was general activity throughout the entire 
length (1500 miles) of the earthquake zone of Chile 
anti south Peru, no fewer than eight earthquakes of 
unusual strength, though of limited incidence, having 
occurred within it. Then came the groat earthquake 
at about 11.45 p.m. on Nov. 10 (4h. 32m. 33s., a.m., 
Nov. 11. G.M.T.). 

The earthquake was remarkable more for the extent 
of its area of disturbance than for its intensity at any 
point within it. From some rough estimates made by 
Prof. Willis, it would seem that the maximum 
acceleration was about 3000 mm. per sec. per sec., 
and.it nowhere attained so high a value as 4800 mm. 
per see. per sec. In other words, the shock was about 
as strong as that of the Japanese earthquake of Sept. 1, 
1923. But while the disturbed area of that earth¬ 
quake does not appear to have exceeded 106,000 
square miles, the Chuean earthquake was violent over 
a zone not less than 300 miles in length, from La 


1 M Studies la Comparative Seismology ; Earthquake Conditions In 
Chile/* By Bailey WlUfo, With Contributions by J, B. Macetwane, 
Perry Byerly. Johannes Fetoch, and H. 8. Washington. (Publication 
No. »8S,) ppi *1 + 178+75 plates. (Washington, D.O.: Carnegie 
Institution, 1029.) 6.60 dollars. 
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Serena to Potrerillo ; it. was fairly strong within an 
area reaching from lquique to Concepcion (1250 
miles) ; it was readily perceptible over an area of 
about two million square miles, including Buenos 
Aires to the east and the island of San Felix to the 
west. A disturbed area so extensive points, of course, 
to an unusual depth of origin. 

Within the central area there were wide and rapid 
variations of intensity, the destruction, as usual, being 
greatest on marshy ground and least on rocky spurs. 
But pari of the irregularity was also due to the 
occurrence of fault-linos, along wliich the shock waa 
most violent, possibly from the occurrence of second¬ 
ary shocks. It was found impossible to draw iso- 
seismal linos, not only because records of intensity 
were scanty, but also because there was no central 
rogion surrounded by zones of decreasing strength. 
Copiap6 and Vallenar, for example, are 87 miles apart 
and they are built on similar subsoils. At both 
places the intensity was very great and approximately 
the same, while between them are villages, built of 
essentially the same materials, that suffered little or 
no damage. 

In California, the earthquake-faults are vertical 
planes. The movements that have given rise to 
earthquakes are partly upwards and partly hori¬ 
zontal, but while the total uplifts are to be measured 
in hundreds of feet, the horizontal shifts are to be 
reckoned in miles. In Chile, Prof. Willis could find 
no proof of the existence of Buch faults. He therefore 
supposed, as Mr. R. D. Oldham had supposed thirty 
years before,® that the earthquake might be connected 
with a compound structure consisting of a great major 
thrust at a depth of some miles with minor thrust- 
planes running up to the surface. In his search for 
such a structure, he found that the whole district from 
La Serena to Potrerillo is a zone of minor thrust - 
faults, fourteen of which wore found to run nearly 
parallel to one another at distances of from 2 £ to 12 
miles apart. The total width of the faulted zone in 
the latitude of Copiapd is about 100 mileB, but the 
zone may extend westwards beneath the ocean and 
eastwards among the mountains. The outcrop of the 
great major thrust was not seen by Prof. Willis, but 
its existence has been recognised by other geologists 
along the eastern base of the Aqdes. 

Prof. Willis thus concludes that the earthquakes of 
Chile are of tectonic origin and are independent of 

• India, Cteol. Surv , Mem., vol. 29, 1899, pp. 164-170. 
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volcanoes. They are due, he thinks, to extensive 
movements along a major thrust or thrusts, which 
originate beneath the Pacific Ocean basin and rise 
gently to their outcrop. These surfaces of rupture 
are oi vast extent; it is possible that their area may 
amount to hundreds of thousands of square miles. 


There may also have been movements along the 
minor thrust-faults, for the shook was strongly felt 
at many plaoes along their outcrops, but, so far as 
Prof. Willis was able to observe, there do not seem 
to have been any displacements left visible at the 
surface. C. Davison, 


Dibranchiate Cephalopods of Japanese Waters. 1 


A STUDY of the late Dr, Sasaki’s monograph is a 
sufficient reminder that the death of this accom¬ 
plished specialist was a serious loss to systematic 
zoology. The writer of this review wishes to take the 
opportunity of expressing his feeling of personal loss 
and his appreciation of Dr. Sasaki’s courtesy and 
kindness. 

This monograph is devoted to the cephalopods of 
Japan and the area between Bering Straits and the 
Bonin Islands and Formosa. It embodies the results 
of a study of no less than 10,000 specimens, which 
must be the largest collection of cephalopods ever 
handled by a single investigator. The cephalopoda of 
Japan have been studied in the past by able sys- 
tematists such as Appellof, Wulker, and Stillman 
Berry. We have, however, for a long time required 
a critical Htudy of this fauna. 

The chief importance of Dr. Sasaki’s work lies in 
the fact that it provides this intensive and critical 
study. The author deals with 125 species referable 
to 52 genera. Each species is very exhaustively 
described, and the author does not confine his atten¬ 
tions to the external parts, * gladii \ etc., which have 
been usually the principal objects of taxonomic study. 
In many instances he describes internal structures 
(radula and reproductive organs) which have been 
too often neglected. He supplies valuable tables of 
measurements by which the variation of the species 
may be assesefed, and the copious and admirably clear 
text-figures are a noteworthy feature of the volume. 
Tliis is work of a kind that is always needed and is 
perhaps too little forthcoming in the study of a group 

1 Journal of the Facultv of Agriculture, Hokkaido Imperial University, 
Sapporo. Japan. Vol. 20, Supplementary No.: "A Monograph of the 
[Abranchiate Cephalopoda of the Japanese and adjacent Water* 
Hv Madoka Sasaki, Pp. v-l 357 + 30 plates. Tokyo: Muruzen Co., 
Ltd., 1929. 


like the cephalopods. Concurrently with the output 
of descriptions of new species, etc., we require a con¬ 
stant critical taxonomic revision, a deeper exploration 
of anatomical features and a fuller analysis of varia¬ 
tion, in order that our genera and species may as 
nearly as possible reflect the divergences in the natural 
populations from which our material is abstracted. 

In his treatment of the broad outlines of classifica¬ 
tion, Dr. Sasaki does not dopart from the lines laid 
down by earlier workers, and one could have wished 
that he had discussed decapod phylogeny and classi¬ 
fication to some extent. He does not aooept Naef’s 
threefold division of the Decapoda, but retains the 
older and unsatisfactory Myopsida and Egopsida. He 
divides the Octopoda into Pinnata and Apimia, which 
are exactly equivalent to Grimpe’s earlier Cirrata and 
Incirrata. Sasaki’s names, however, may eventually 
prove more appropriate, as Berry’s LaUmoteutkis (in 
most respects a ‘ cirrate ’ form) seems to be devoid of 
cirrhi. 

Sasaki’s amplified acoount of the rare octopod 
WaUmella is a very welcome addition to our know¬ 
ledge of an interesting group intermediate between 
the Decapoda and Octopoda. He does not, however, 
discuss the highly important question m to whether 
the 1 filaments ’ of Watasella are homologous with the 
arms. Finally, he makes valuable additions to our 
knowledge of the structure and classification of the 
Pacific ootopods, though it is a pity that by an in¬ 
advertence which, had he been able to correct the 
proofs, he would doubtless have remedied, he includes 
in his definition of Polypus (= Octopus) “Nor (sic) 
cartilaginous stylets present internally M . The “ car¬ 
tilaginous M (ohitinous) stylets of Octopus , last vestige 
of the shell, have been figured in several species. 

G. C. R. 


Copals and Damars. 


a recent meeting of the Royal Society of Arts 
an interesting paf>er on East Indian copals and 
damars was presented by Mr. A. F. Suter, which has 
appeared in Jour, Roy, So c. Arts , vol. 77, April 19. 
The distribution of resiniferous plants is world-wide. 
Of the resins known to commerce the two ohief groups 
are the copals and the damars. This division of the 
major resins is somewhat arbitrary, being based upon 
the difference of their physical characteristics, but is, 
hpwever, quite a useful one. 

There are eight commercial copals, their names 
indicating the country of origin, namely : Macassar or 
Manilla, Kauri, Congo, Zanzibar or Lindi, Mozambique 
or Inhambane, Sierra Leone, Angola (Benguela), and 
Demerara. The first two are obtained from species 
of Coniferce ( Agathis ), whilst ail the others come from 
leguminous species of trees. The damar-produoing 
treeH all belong, so far as present known, to the order 
Dipterocarpaceoe. They are largely collected in the 
Federated Malay States, Sumatra, and Borneo. 

Considerable confusion has existed in the past 
on the subject of copals and damars. Mr. - Suter 
states that the name copal, which is the Mexican 
for reein, is unknown in the East, where both 
copals and damars ore known as damar, the Malay 
name for resin or a torch made of resin. In 
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Europe, in the trade, both groups have been errone¬ 
ously called gums, on account of their physical 
similarity to true gums. The author’s, paper mainly 
concerns copals, and deals chiefly with Macassar or 
Manilla copal which is obtained from Agathis alba , 
where it occurs most commonly in the Dutch East 
Indies ; the tree is also found in the Celebes, the 
Moluccas, Borneo, Sumatra, and New Guinea. It is 
also present in the Philippines, where it is exploited, 
and in the Federated Malay States, where the resin 
is not as yet collected. The Agathis has character¬ 
istics in common with the Araucaria, and Mr. Suter 
deals at length with the tree and its habitat, the nature 
of the resin, and the methods of tapping the trees. 
The various types of Macassar copal known in the 
trade are (a) hard or fossil copal, of unknown but often 
very great age, and very hard, (6) half-hard copal, 
less hard and much younger, (c) sort or spirit-soluble 
copal. The first is found either in the crotches of 
branches in old trees or else dug from the ground under 
old trees or where trees at one time existed; the other 
two are of recent origin, and are obtained by tapping 
the trees. Mr. Suter directed attention to the very 
efficient Dutch Forestry Department, which has 
studied the copal business and industry with great 
thoroughness. 
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University and Educational Intelligence. 

The thirteenth series of “ Methods and Problems 
of Medical Education ” has been issued by the Rocke¬ 
feller Foundation of New York. It is in the same form as 
previous issues and is entirely devoted to a description 
of the various medical departments of the Vanderbilt 
University School of Medicine, Nashville, Tennessee. 

A bbriks of lectures during the Michaelmas and 
Lent terms on general science—or better, perhaps, on 
aspects of modem scientific thought—has been ar¬ 
ranged by University College, Cardiff. The lectures, 
by various members of the staff of the College, arc 
delivered on Saturday mornings at noon, beginning on 
Oct. 5. The lectures are not free, but are open to 
members of the public. 

Of sixty-eight doctorates the conferment of which 
was notified in the Lopdon University Gazette of July 31, 
thirty-seven were in the faculty of science, as fol¬ 
lows : ten in chemistry, five m botany, three in 
bacteriology, two each in anthropology, biochemistry, 
geology, psychology, and zoology, and one each in 
agricultural chemistry, chemical technology, econ¬ 
omics, education, physics, physiology, and statistics. 
Of the recipients of these degrees thirteen were 
students of the Imperial College of Science and 
Technology, nine of University College, and four of 
King's College. Of fifty-nine Ph.D. degrees, thirty 
were in the faculty of science, sixteen in arts, eight 
in economics, and five in engineering. This distribu¬ 
tion of doctorates among the various branches of 
science may be compared with the following distribu¬ 
tion of American university doctorates in 1927-28 : 
chemistry 209, zoology 89, physics 78, psychology 00, 
botany 61, mathematics 44, geology 35, agriculture 31, 
pathology 31, bacteriology 29, engineering 28, physio¬ 
logy 28, other subjects 44. 

At the world conference on ‘New Education’ held at 
Elsinore, Denmark, during August under the auspices 
of the New Education Fellowship, reports on examina¬ 
tions were submitted to the Examinations Enquiry 
Committee from 22 different countries. Dissatisfac¬ 
tion with the examination systems as conducted in 
their respective countries was generally expressed by 
the delegates. Among the principles adopted by the 
Committee were the following : Scientific inquiry into 
the examination system is necessary', possibly on the 
lines of that started in England by the New Education 
Fellowship in co-operation with teachers’ organisa¬ 
tions. A rigid mechanistic type of external examining 
and supervision interferes seriously with good teach¬ 
ing. Teachers should take an active part, both as 
individuals and in their corporate capacity, in examin¬ 
ation procedure and reform. In any inquiry under¬ 
taken there must be consideration of ( 1 ) a newer 
philosophy and method in education; ( 2 ) the expand¬ 
ing programme of publicly supported education ; (3) 
the changing curriculum ; (4) the more recent develop¬ 
ments in psychology, particularly available evidence 
on the emotional effects of the present examination 
system ; (5) the practical experience in pioneer schools 
in different countries ; ( 6 ) the scientific measurement 
movement with its efforts on behalf of new-type ex¬ 
aminations, As to examinations for entrance to uni¬ 
versities and higher technical institutions, it will un¬ 
doubtedly be necessary to devise more adequate 
methods of selection. The authorities should give 
careful consideration to the desirability of taking into 
account various measures of the candidate's ability to 
profit by university study, such as the judgment of the 
teachers and the record of school work. Experiments 
that have been made in practically unrestricted 
admission to university study in several countries 
shouldakobe examined. 
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Calendar of Patent Records. 

September 8 , 1832 .—The patent granted on Sept. 8 , 
1832, to Richard Badnall for his new system of rail¬ 
way in which great economy of working was to be 
obtained by running the trains on an undulating 
track having long descents and comparatively short 
ascents, aroused a lengthy discussion, sponsors and 
opponents of the scheme having a battle royal in the 
pages of the Mechanics ' Magazine and other journals 
throughout the years 1833 and 1834. Experiments 
were actually carried out on a section of the Liverpool 
and Manchester Railway with Stephenson’s Rocket 
and other locomotives, but proposals for further trials 
of the Bystem were abandoned. 

September 9 , 1829 . — T. S. Brandreth's patent, 
dated Sept, 9, 1829, for “ a now method or methods 
of applying animal motion to machinery ” covers the 
invention of his * cyclopede * locomotive which ran 
during the oelebrated Rainhill locomotive trials, the 
centenary of which occurs next month. The ‘ cyolo- 
pede ’ was worked by two horses moving an endless 
platform with their feet, and at the trials, with a 
grosH weight of about 5 tons, travelled with its load 
at 5 miles per hour. The horses themselves actually 
walked at the rate of 1 J miles an hour. 

On the same day, Sept, 9, 1829, there was granted 
to James Soames a patent for the separation of 
coconut oil into its solid and liquid constituents, 
which laid the foundation of the present-day firm of 
Price’s Patent Candle Co., Ltd. The patent was 
purchased in 1830 by Edward Price and Co. for the 
purpose of using the coconut stearin as a substitute 
ior tallow in the production of a cheap candle. The 
use of the material itself did not prove satisfactory, 
but a half-and-half mixture with tallow was more 
successful, and the ‘ composite candle ’ put on the 
market for the first time in 1840 was immediately 
popular. The patent was extended for three years 
from 1843, and the business was acquired by the 
present company four years later. 

September 10 , 1856 .—Sir William Siemens* applica¬ 
tion for a patent on Sept. 10, 1850, included a pro¬ 
visional specification in which was described for the 
first time a ‘ drum-wound ’ armature of the kind 
afterwards used in the Siemens’ dynamo, as suggested 
to him by his brother Werner. The application was 
not proceeded with, and the patent was not granted. 

September 11 , 1828 .—One of the most important 
improvements in metallurgy was the introduction of 
the hot-blast in iron-smelting, which was patented 
by James Beaumont Neilson on Sept. 11 , 1828, and 
was first demonstrated at the Clyde Ironworks in 
Glasgow the following year. The actual invention of 
the use of the hot-blast has been with some reason 
attributed to Robert Stirling, who describes its use 
for the purpose of economising fuel in glass furnaces 
in his patent of 1810, but prior to Neilson’s patent 
there was no commercial application to the making 
of iron. In fact, the iron-masters had been convinced 
of the superiority of the oold-blast because the fur¬ 
naces were known to have a greater production in 
winter than in summer. Neilson’s rights were hotly 
contested, but the litigation, which come to an end 
only in 1843, resulted in Neilson’s favour. 

September 11 , 1876 .—The Jablochkoff 'electric 
candle \ one of the earliest successful arc lamps, was 
the subject of a patent application made on Sept. 11, 
1876. The application was not completed, but a 
patent was sealed on a second one made a few months 
later. The lamp, which for a*time was extensively 
.used, comprised two parallel carbons cemented 
together and insulated one from the other by a mass 
of kaolin, and required a 1 bridge ' to start it. 
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Societies and Academies. 


Cape Town, 

Royal Society of South Africa, June 19.—Sir 
Thomas Muir : The literature of Cayleyan matrices,— 
A. Ogg ; The space group and symmetry ofpotsssium, 
ammonium, and rubidium sulphates. Taylor and 
Bover have confirmed the space group for ammonium 
and caesium sulphates, and have given an atomic 
structure which is substantially the same as that given 
by the author. The space group VhlS given by F. P. 
Goeder for potassium, rubidium, and ciesium sulphates 
is untenable ; the space group is V^lfi, as originally 
determined by the author and confirmed by Taylor and 
Boyer.—W. Pugh : Germanium dioxide in aqueous 
solution ; germanio acid. Germanium hydroxide is 
truly amphoteric. As an acid, it forms the more 
characteristic series of salts, the germanates ; as a 
base, it forms the less stable series of salts with the 
halogen acids. Electrometric titrations of sodium 
germanate solutions show that germanio acid is a 
dibasic acid ; the existence of sodium bi-germanate 
in solution has been established. The degree of 
hydrolysis of sodium germanate has also been measured 
at various dilutions. 

Geneva, 

Society of Physics and Natural History, June 20,— 
H. Lagotala : The geology of the region oomprised 
between the Combabet and the eastern Luvisi. 
The author has recognised in this region, between 
the Sandstone grit plateaux of Tohiooumba and 
Cataraotes, a system of folds and fractures pre¬ 
senting two orientations. The limestone-schist series 
underlying the grit is strongly folded on the edge of 
the grit plateaux ; in the interval between the two 
plateaux it is undulated. Under the grits this series 
is much more even,—M. Gy sin : The geological profile 
of Mount Passa at the Cataracfces plateau. The author 
has made a petrographical study of different varieties 
of conglomerate grits, of siliceous limestones, and of 
foliated limestones. He distinguishes two conglomer¬ 
ates, one in the grits and near their base, the other 
between the limestones and the grits. His observa¬ 
tions confirm, on broad lines, the observations of 
Delhaye and Sluys.—R. Berner : The magnitude of a 
force which tends to displace the continents towards 
the west. The author sets out to control by calcula¬ 
tion the hypothesis of Wettstein on the retarding 
action exercised by the lunar-solar attraction on the 
terrestrial crust relatively to its viscous substratum. 
The ratio of this force acting on an element of con¬ 
tinent to the terrestrial attraction exercised on this 

same element is a negligible quantity, Hence 

this force cannot be a cause of displacement of the 
continents to the west. 

Leninobad. 

. Academy of Sciences (Comptee rendu* , No. 11).— 
V. Mitkevift ; Anomalous magnetic flux of a toroidal 
coil (2). The oaae of an .unclosed screen. The 
author has succeeded in separating the anomalous 
magnetic flux and in establishing its existence; 
he has also found some conditions in which the 
anomalous magnetic flux arises in the form Of 
free magnetic rings.—N. 1. Vavilov: Geographical 
localisation of genera of wheat. The principal world 
centre of forms of cultivated wheats proved to be ip 
Abyssinia, where as many as two hundred varieties of 
TrUicwn durum and T . turgidum and more than 
sixty varieties of T. palonieum, dicoccum and 

T . vulgar* have been found. The second centre of 
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wheat varieties is in the restricted area at the southern 
foothills of the eastern Hindu Kush and of the western 
Himalayas,—M. K. Serebrennikov ; Review of the 
beavers of the Palearotic region. Five subspecies of 
C09tor fiber L. are recognised by the author, namely, 
<7. fiber fiber L., in Sweden ; C. /. dbicus Matsohid, 
in Central Europe; C, /. vistlans Matschie, in the 
basin of the Vistula and the Dnieper ; G\ /. pokki, 
sbsp., in the Ural mountains; and C./. birulai, sbsp., 
in the Mongolian Altai. —A. M. Djakonov; New 
starfishes from the Okhotsk Sea. (2). Leptasteriaa 
orientalie , sp. n. 

Comptes rendue, No. 12.—N. M. Kryloff and N. N. 
Bogoliubov. The approximate solution of the prob¬ 
lem of Dirichlet.—V. MitkeviC : Total electromotive 
force of mutual induction.—A, G. Frank-Ka me neckij 
and N. M. Vaksberg. The mineral spring of Gonzha 
in the Amur region. Analysis of water of the spring. 
—A. N. LabunCov : Fersmanite, a new mineral from 
the Khibin tundras. The formula of the mineral 
is 4RTiO a . 2R f Si(0, F,) 3 . SiO a . Crystals are mono : 
clinous, pseudoquadratio.—W. A. Undholm : Some 
new molluscs (Peleoypoda and Gastropoda) from the 
waters of south-eastern Siberia. 

Oomptee rmdue, No. 13.—P. Lazarev : A pheno¬ 
menon of adaptation in peripheral vision. The sen¬ 
sibility of visual centres is an adaptation whioh 
changes in accordance with the conditions of life.— 
P. Lazarev and L. Kuper : On the action of ions of 
bromium on the adaptation of the eye in peripheral 
vision. Sodium bromide depresses the sensibility of 
the nervous visual centres.—W. A. Lindholm : Three 
interesting water-snails (Gastropoda) from western 
Turkestan. Lymncea (Ceraeitui) luteola Lam. sbsp. 
oxiana O. Boettgar is the only Indian species of tne 
genua in Turkestan. Phym acuta Drapamaud is a 
purely Mediterranean species Which has been recently 
found in Turkestan. Uaspla issykkulensis Clessin is 
a Hydrobia and closely related to the European H. 
ventrosa Montagu. First snails (Gastropoda) from 
Lake Kosogol in north-western Mongolia. Descrip¬ 
tions of Limncea (Radix) auricidaria, L. morpha 
kosogolenais nov. and kobeltocoohlea michnoi. Bp. n.— 
E, Mir am : Contribution to the knowledge of the genus 
Bergiola Stschelk, (Orthoptera, Tettigonioidea). Re¬ 
description of the female of B. balchaschica Stsohelk. 
and the description of its hitherto unknown male.— 
N. Kusnezov : Absence from the Crimea of some 
elements of the Lepidopterous fauna. The autoch¬ 
thonous fauna of the Crimean peninsula appears im¬ 
poverished as a consequence of (1) the reduction in 
the area of the peninsula after the sinking of the 
pontian continent, which event made Crimea an 
island ; (2) the cooling of its climate during the 
glaciation ; (3) particularly as a result of a reduction 
in the post-Pliocene immigration from the east because 
of the isolation. This absence of certain otherwise 
widely distributed species and the presence of 
southern species like Acronycto pontica Stand,, 
Triphama haywardi Tams, Eutelia adoratrix Staud. 
makes the Crimean fauna approximate to that of the 
most southern areas of the Mediterranean region, 
namely, Crete# Cyprus, and north-west Africa. 

Comptes rendtw. No, 14.—D. N. Priattishnikov and 
V. N, Ivanova : The absorption and excretion of Am¬ 
monia by the roots of plants. Normal plants, with 
sufficient reserve of carbohydrates absorb ammonia 
from ammonia nitrate more energetically than 
they do the nitric add. When the caibohydratC 
reserves are exhausted ammonia is excreted by the 
roots.—D. N. Priani*hnikov and 3, I. Inozemcev: A 
contribution to the physiological characteristics of 
potassium chloride. Potassium chloride is lees aoid 
physibipgieaily than aimnoniiim chloride.-—!*, "01 
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Neuburg ; The stratigraphy and age of coal-bearing 
deposits of the Kuznetsk basin in Siberia* The fossil 
flora of the basin is more ancient than the Lower 
Jurassic.—B. Kuplets kf j: A mineral of the astro- 
phyllite group from the mountain Urma-Varaka in 
the central area of the Kola Peninsula. The new 
mineral differs from astrophyllite mainly in the greater 
content in silica, lesser content in manganese, and a 
somewhat lesser content in alkalis. In true optical 
characters it is near lavenit and lamprophyllite,— 
K, A. Rassadina; A new species of Utnbilicaria from 
Siberia, UmbUicariaperinea, ep. n. A species from the 
shores of Lake Baikal is described. 

Sydney. 

Linnean Society of New South Wales, June 26.— 
H. G. Raggett : Calcareous concretions in the Upper 
Marine Series, Singleton District* N.S.W. Attention 
is directed to the occurrence of calcareous concretions 
having an average size of 10 ft. by 8 ft. in plan, by 66 ft. 
vertically, on a horizon 250 ft. above the Mure© beds. 
They have been noted over an area of 220 square miles. 
The concretions are considered to have been formed 
contemporaneously with the enclosing rock in an iso¬ 
lated shallow sea subject to the influx of cold water, 
the main factor operating to produce continuous de¬ 
position being the inverse relation between tempera¬ 
ture and the solubility of calcite.—F. W. Edwards : 
Notes on the Ceroplatinae, with descriptions of new 
Australian species. One genus, twelve subgenera of 
PlaAyura , and one subgenus of Heteroptema, and four 
species are described as new. Keys are given to the 
subgenera of Platyura and of Ceroplatus ,—Ida A. 
Brown : A garnet-bearing dyke near Moruya, N.S.W. 
A record is given of a basaltic dyke outcropping on the 
coast of New South Wales, ten miles south-east of 
Moruya, which contains fragments of basic and ultra- 
basic plutonic rooks, including particularly pleonaste- 
bearing pyroxenites and large xenocrysts of red garnet, 
brown hornblende, augite and basio plagioclase, which 
probably constituted a coarsely crystalline garnet- 
bearing euorite. The inclusions are most probably 
truly xenolithic in origin, and not comagmatic with 
the basalt; their inclusion in Cainozoic hypabyssal 
rocks may be due to special tectonic conditions whioh 
prevailed over the. tablelands and coastal area of 
eastern Australia during late Tertiary time. 

Royal Society of New South Wales, July 3.—I. W. 
Work : An extension of the conception of the dis¬ 
tribution coefficients. A general thermodynamic 
treatment of physico-chemioal equilibria based upon 
an extended conception of the distribution process. 
Initially, relations are demonstrated for the change of 
the distribution coefficient with temperature and 
pressure. From these, quantitative expressions are 
deduced showing how temperature and pressure 
changes influence different types of equilibria. One 
and two component systems, with solid, liquid, and 
gaaeous phases are considered, the treatment being 
identical for physical and chemical processes. A 
generalised form of the Clapeyron equation is deduced. 
It is shown in an appendix that the experimental data 
for the distribution of bromine between air and water 
confirm some of the deductions. 

Washington, D.C. 

National Academy of Sciences (Free., Vol. 16, No, 6, 
May 16).—-Jenny R. Rosenthal and F. A. Jenkins : 
Perturbations in band spectra (I). A theoretical 
examination of certain bands of the CN system.—B. 
4* Kill and E. €. Kemble : On the Raman effect in- 
gaws-AnaJysisof experimental results recently ob- 
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tained for diatomic gases.—A. Sommerfeld : About 
the production of the continuous X-ray spectrum. 
Wave-mechanics applied to the continuous spectrum 
from a thin target.—A. Frumkin and John Warren 
Williams : The relation between the electric moment 
and the potential difference at an interface. A dis¬ 
cussion of experimental results suggesting that any 
comparison between these two sets of data can be 

3 ualitativo only.—Paul S. Epstein and Morris Muskat: 

>n the continuous spectrum of the hydrogen atom. 
By a new integral representation for the wave function 
in this special case, expressions suitable for numerical 
calculations are obtained for the intensities in the 
continuous spectrum.—F. Rasettl: On a fluorescence 
spectrum of oxygen. A series of very faint doublets 
extending from the ultra-violet to the visible and 
excited by the resonance line XI849 of mercury which 
is strongly absorbed in oxygen.—R. J. Lang : On the 
spectra of Zn II., Cd II., In 111., and Sn IV.—Paul 
Kirkpatrick and Iwao Miyake : Polarisation of the 
tungsten L radiations. No polarisation of any line 
was found ; one per cent polarisation would have been 
detected.—John Warren Williams and Alexander 
Hollaender : A study of the Raman effect in acetone. 
—M. H. Stone : Linear transformations in Hilbert 
space : (2) Analytical aspects.—-Raymond Pearl, Flor¬ 
ence Barclay White and John Rice Miner : Age changes 
in alcohol tolerance in Drosophila melanogaater. For 
adult flies, the time to reach a definite stage of anes¬ 
thesia under a constant dosage of alcohol vapour de¬ 
creases with age, rapidly at first and then more slowly ; 
the time for complete anesthesia is generally shorter 
for females than males. The time-ago curve is similar 
to that of Gompertz for the progress of senescence and 
also to that for the change with time of surface tension 
of colloids.—Paul R. Rider : Moments of moments.— 
Elery R. Becker : Methods of rendering the rumen 
and reoticulum of ruminants free from then normal 
infusorian fauna. Goats were used. A successful 
method was to starve the animal for three days, and 
then give two large doses at 24-hours interval of about 
0*4 per cent copper sulphate solution delivered into 
the rumen by a horse catheter. The animals remain 
free from infusoria on a diet of alfalfa hay and a grain 
mixture.—Wilder D. Bancroft and David S. Morton : 
Monatomic iodine and molecular hydrogen. At tem¬ 
peratures up to 300° C. in the dark, there is very little 
reaotion in glass vessels between iodine and hydrogen ; 
between 3CK)° and 360° there is an enormous increase 
of reaotion velocity. No appreciable photochemical 
effect was observed. On the other hand, in quartz 
containers, reaction occurs at ordinary temperatures. 
Apparently, light in the visible spectrum does not 
activate hydrogen at the temperatures used, whereas 
ultra-violet light does. The reaction in the dark at 
360° is between thermally produced monatomic hydro¬ 
gen and molecular (or monatomic) iodine.—Gregory 
Paul Baxter and Howard Warner Starkweather : Tbe 
density, compressibility, and atomic weight of argon 
(2). The argon used in earlier work was found to 
contain a trace of hydrogen. The new value for the 
normal density is 1*78394; the limiting density is 
little affected, so the atomic weight remains 39*944. 
(P V)J(P V ), is increased from 1 *00090 to I *00107,— 
Wilder D. Bancroft and Raymond P. Allen : Photo¬ 
chemical temperature coefficients. The curve of 
photoobemical reaction velocity against temperature 
seems to consist of three parts, one ascending rapidly 
at low temperatures, the next being nearly horizontal, 
and the last ascending rapidly with the approach of 
thermal instability.—Maynard M. Metcalf; The Qpal- 
inida and their significance. Suggestions for further 
Study of stmoture and behaviour ; their significance 
in host-parasite distribution studies. 
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Indian Ixodldae with Special Reference to the collection In the Indian 
Museum, By M. SharlL Pp. 217*844 + 2 plates. (Calcutta.) 

Committee of Civil Research. Looust Sub-Committee: First and 
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The North of Scotland College of Agriculture. Calendar, Session 
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(Newcaatle-upon-Tyne.) 

Bishop's Sbortford College, Report of the Proceedings of the Natural 
History Society, 1028. Pp. 24. (Bishop s Stanford.) 

Administration Report of the Travanoore Government Museum and 
Public Gardena for the Year 1108 M.E./1927-28 A.D, Pp. Hi+ 19. 
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Series, Vol. 1, Part 8, July 5th. Edited by A. J. Bam ford. Pp, 178-240 
+ 88 plates. (Colombo: Observatory; London: Dulau and Co., Ltd.) 
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Union of South Africa. Department of Mines and Industries: Geo¬ 
logical Survey. The Geology of the postmasburg Manganese Deposits 
and the Surrounding Country: «n Explanation pf the Geological Map. 
By Dr. Louis T. Nel. Pp. 109+12 mates. IQs. 6d. |(includlng Map). 
The Geology of the Major Portion of East Grlqualand ; an Explanation 
of Cape Sheet No. 85 (Matatiela) By l>r. Alex L. Du Toit. Pp. 80. 5#, 
(including Map). (Pretoria: Government Printer.) 

Proceedings of the Edinburgh Mathematical Society. Edited by Prof. 
H. W. Turnbull and Dr. W. Saddler. Series 2, Voi. 1, Part 4, July. 
Pp. 189-257. (London : G. Bell and Sons, Ltd ) 

Proceedings of the Cambridge Philosophical Society. Vol. 20, Part 3, 
July. Pp. 256-887. (Cambridge: At the University Press.) 7s.6d.net. 

Union of South Africa : Department of Agriculture. Science Bulletin 
No. 69: A Study of some Alterearias affecting Citrus in South Africa. 
By E. M, Doldge. Pp. 29. (Pretoria : Government Printer ) M. 

Report of the Director of the Royal Observatory, Hong Kong, for the 
Tear 1928. Pp. 17. (Hong Kong.) 

Aeronautical Research Committee. Report for the Year 1926-29. Pp. 
68. (London ; H.M, Stationery Office.) 2*. 

Th« Journal of the Institution of Electrical Engineers. Edited by 
P. F. RowelL Vol. 67, No. 892, August. Pp. 987-1064+xxxiv. (London : 
E. and P. N. Span, Ltd.) 10s. 6d. 
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United States Department of Agriculture. Farmers’ Bulletin No. 
1586 ; The Southern Pine Beetle; a Serious Enemy of Pines in the South. 
By R. A. St. George and J. A. Beal. Pp. 11 +18. 5 cents. Farmers' 
Bulletin No. 1596: The Bollworm or Corn Ear Worm as a Cotton Pest. 
By F. C. Biahopp. Pp. 11 + 14. 6 cents. (Washington, D.O.: Govern¬ 
ment Printing Office.) 

Bulletin of the Earthquake Research Institute, Tokyo Imperial Uni¬ 
versity, Vol, 7, Part 1, June. Pp. 191 + 9 plates. (Tokyo.) 

Proceeding* of the Academy of Natural Sciences of Philadelphia, Vol. 
81. The Orthoptera of Colorado. By Morgan Hebard, Pp. 808-425 + 
plate 11, Notes on the Statoblasta and Poly pi dn of Peetinatella magnijica. 
By Chandler M. Brooks. Pp. 427-441. New Cuban Urocoptidm, by 
Carlos de la Torre ; The Locomotion of Urocoptklae and Descriptions of 
New FOrine, by Henry A. PiUbry. Pp. 448-467 + plates 12*16. (Phila¬ 
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Smithsonian Institution : Bureau of American Ethnology. Bulletin 
86 : Chippewa Customs. By Franoe* Denemore. Pp. ill + 204 + 90 
plates. (Washington, D.C.|: Government Printing Office.) 1.60 dollar*. 

Smithsonian uoellsneous Collections. Vol. 81. No. 12: Archeologi¬ 
cal Investigations in the Taos Valley, New Mexico, during 1930. By J. A. 
Jeancon. (Publication 8016.) Pp. §9+15 plates. (Washington, D.O.: 
Smithsonian Institution.) 

Proceedings of the United States National Museum. Vol. 76, Art. 5 : 
A Generic Revision of the Foaeorial Wasps of the Tribes Stiiini and 
with Notes and Descriptions of New Species. By Prof. John 
Bernard Parker. (No. 2778.) Pp. 208+16 plates. (Washington, D.O.: 
Government Printing Office.) 

Department of Commerce: U.8. Coast and Geodetic Survey. Special 
Publication No. 145: Manna! of Second and Third Order Triangulation 
and Traverse. Pp. v+226 + 28 plates. (Washington, D.C.: Government 
PrinttngOffiee.) 60cents. 

U.S. Department or Commerce; Bureau of Standards. Bureau Of 
Standards Journal of Research. Vol. 2. No. 6, June. pp. 1001-1211 +26 
plates. (Washington, D.C.; Government Printing Office.) 

Department of Commerce: Bureau of Vines. Coal In 1927. By F. G, 
Tryon, O. E. Kiessllng and L. Mann. (Mineral Resources of the United 
States, 1927. Part 2.) Pp. *+827-509. (Washington, D.O.: Government 
Printing Office.) 80 cents. 

Department of the Interior: U.S. Geological Survey. Bulletin No. 
794: 'Red Bede * and Associated Formations In New Mexico, with an 
Outline of the Geology of the State. By N. H. Dsrton. pp. rr1+856+ 
62 plates. 1.80 dollars. Bulletin 801: Geology and Water Resources of 
the Edgeley and La Monra Quadrangles, North Dakota. Bp Herbert A. 
Hard. Pp. v+90+6 plates. 50 cents. Bulletin 806: Geography, 
Geology and Mineral Resources of the Portneuf Quadrangle. Idaho. By 
George Rogers MansAeld. Pp, vt+ 110+8 plates. 40 touts. Bulletin 
807: Geology of Hyder ami Vicinity, South-eastern Alaska, with a Re* 
oonnalssance of Ohickunln River. By A. F. Buddlngton. Pp. viii+-lt4 
+14 plates. 65gents. (Washington, b.C.: Government Printing Office.) 


No. 3123, Vol. 124] 


Field Museum of Natural History, Zoology Leaflet No. 10: The 
Truth about Snake Stories, By Karl P. Schmidt. Pp. 19. 20 cents. 
Zoology Leaflet. No. 11: The Frogs and Toads of the Chicago Area. 
By Kan P. Schmidt. Pp. 15+6 plates. 26 cents, Geology Leaflet No. 
10: Famous Diamonds. By Oliver 0. Farrington. Pp. 27+5 plates. 
25 cents, (Chicago,) 


Diary of Societies. 

FRIDAY, September 6. 

PmuoLomcxL Society (at University College), at 6.80.—Sir W. A. 
Or&lgle : Lexicography. 


CONFERENCE*. 

September 8 to 14. 

International Conurebs or the World League tor Sexual Reform 
on a Scientific Basis (at Wigmore Hall, Wlgmore Street). 

September 9 to 14. 

Library Association (at Brighton). 

Lord Balniel: Presidential Address. 

Col. J. M. Mitchell: The Small Town in Relation to the County 
Library Syetem. 

A, Esdaile : The Student Reader and his Books. 

Discussion on Cataloguing. 

L. 8. Jast, W. C. R. Sayers, Mrs. A. H. Hadlee, Mias Belle Rennie, 
J. W. H. Brown, and F. A. Hughes: Symposium on Children’s Reading. 

E. Davis and others ; Discussion on Books in Elementary Schools. 

Sett ember 9 to 12. 

Institute of Metals (at Diisseldorf). 

Monday, September 9, at 5.—Dr. A. G. C. Gwyer: Aluminium and its 
Alloys (Autumn Lecture—In German). 

Tuesday, September 10, at 9.80 A. M. 

Dr. W. Rosenhain: Borne Methods of Research in Physical Metallurgy. 

G. Masing: Methods of Research in Metallography. 

P. ChevenarU, A, M. Portevin, and X. F. Waohd: A DUatometrio 
Study of Some Uni variant Two-Phase Reactions. 

M. Haas and D. Uno : An Improved Differential Dllatometer. 

W, H. J. Vernon and L. Whitby: The Open-Air Corrosion and 
Surface Patina of Copper. 

C, O. Bannister: Studies on the Crystallisation or Gold from the 
Liquid SUte. 

A. G. Ijobley : The Creep of 80 : 20 Nickel-Chromium Alloy at High 
Temperature*. 

Wednesday, September 11, at 9.80 A,M. 

W, J. T. Rohn: Reduction of Shrinkage Cavities and Vacuum 
Molting. 

M. Tama; New Methods for Melting Non-Ferrous Metals In tbe 
Electric Furnace. 

N. F. Budgen: Pinholes In Aluminium Alloy Castings. 

O. F. Hudson, T. M. Herbert, F. E. Ball, and E. H. Bucknall : 
Properties of Loeomoilve Firebox Stays and Plate*. 

A. von Zeerledor and P. Bourgeois: Effect of Temperature Attained 
in Overhead Eleotrlc Transmission Cables. 

Dr. J. Newton Friend! The Relative Corrodibilities of Ferrous and 
Non-Ferrous Metals and Alloys. Part II. The Results of Seven Years’ 
Exposure to Air at Birmingham. 

d Blatey: Idiomorphic Crystals of Cuprous Oxide in Copper. 

Thursday, September 12, at 8.16 a.m.—E xcursion to Krupp Works, Essen. 

September 10 to 12. 

Iron and Steel Institute (at Newcastle-upon-Tyne). 

Tuesday, September 10, at 10.16 A.M. 

0. 8. GUI: Notes on the Damping-Down and Re-Starting of Blast- 
Furnaces. 

A. T. Adam: Notes on Wire for Mining Ropes. 

A. Hultgren: Crystallisation and Segregation Phenomena in M0 
per cent Carbon Steel Ingots of Smaller Sizes. 

J. A. Jones : High Elastic Limit Structural Steels. 

Wednesday, September 11, at 10 a.m. 

J, H. Whitsley: The Coalescence of Pearlite. 

H, A. Dickie: The Solubility of Carbide In Ferrite. 

T. D. Yensen: Iron-Silicon-Carbon Alloys. Constitutional Diagrams 
and Magnetic Properties. 

T. A, Rickard: iron in Antiquity. 

Thursday, September 13, at 10 am. t . „ 

E. G. Herbert; Tbs Hardening of Superhardeoed Steel by Maguetism. 
The Lattice Resonance Hypothesis. 

B. Dlepsohlag and F, Wulfsstlsg: Electrical Conductivity of 
Magnesite and some other Refractory Materials in Relation to the 
Temperature and their other Properties. 

H. O'Neill: The Hardness of Vacuum-Annealed Crystals of Iron. 

J. H. Smith, O. A. Oosmor, and F. H. Armstrong: The Correlation 
of Fatigue and Overstresa. 


_ i 16 and 17. 

Bibuooraphiqur Internationale (at Imperial College of Science). 

Monday, SrpUwter 14.—Council Meetings, 

Tuesday! September 17, At 10 a, M, -Prof. A. F. C. Pollard: Presidential 
Address. 

The agenda will Include Further Proposals for tbe Reorganisation 
of the Institute, Reports of the ttannflwtons on Oatalogutwr Rales 
and on Documentary Ttohitaoe, and s Dlseusslon on guTtosthto 
Unification of the AlmsaadOtywta of Interaattonal BtbUograpWeai 




NATURE 


397 



SATURDAY, SEPTEMBER 14 , 1929 . 


CONTENTS. 


What is Life ?.397 

Pavlov's Collected Addresses. By E. G. T. L. . 400 

The Metallurgy of Iron and Steel. By C. H. D, 401 

Studies of Fungi.403 

Enzyme Research. By Prof. Arthur R. Ling . . 404 

Our Bookshelf.405 

Letters to the Editor : 


A New Connexion between the Absorption 
Spectrum of Hydrogen and the Many Lined 


Spectrum. —Prof. 0. W. Richardson, F.R.S. . 408 

Relationship between A, c, and e 2 . —Dr. W. N. 

Bond.408 

Heat of Adsorption of Oxygen and Nitric Oxide 
on Charcoal. —H. I. Bull and Prof. W. E. 

Garner.409 

Natural Selection.—Prof. Walter Garstang . 410 

Nature of the Rickets-producing Factor in 

Cereals. —L. Mirvish. 410 

Vitamin B.—Prof. Rudolph A. Peters , .411 


Adsorption of Water by Wool. —J. B. Speaktnan 411 
The Adsorption of Organic Acids by Charcoal.— 

Claude Fromageot.412 

Anomalous Diamagnetism.—Sir C. V. Raman, 

F.R.S.412 

Dew: Does it Rise or Fall ?—Right Hon. Sir 


Herbert Maxwell, Bart, F.R.S. . . 412 

Early Man in East Africa.413 

Science and Engineering. By Prof. F. C. Lea . .415 

News and Views *.418 

Our Astronomical Column.423 

Research Items.424 

Conference of Empire Meteorologists . . 427 

Pollution and Bottom Fauna.428 

Economic Status of University Staffs in the United 

States.428 

University and Educational Intelligence . . .429 

Calendar of Patent Records.430 

Societies and Academies ...... 430 

Official Publications Received.431 

Diary of Societies.432 


Editorial and Publishing Offices: 

MACMILLAN £ CO.. LTD., 

ST. MARTIN'S STREET, LONDON, W.C.2. 


Editorial communications should be addressed to the Editor. 
Advertisements and business fetters to the Publishers. 


Telephone Number i GERRARD 8830, 
T*t*r*phicAddr«i: PHUSIS, WESTRAND, LONDON. 

'"':.'3a»;''siS4,V9fc.l84] 


What is Life? 

AT the recent South Africa meeting of the 
-lTl. British Association there was a conference on 
the nature of life, at which distinguished thinkers 
made interesting contributions, already referred to 
in our columns. It may be useful to try to gather 
the various suggestions into a connected whole. 

(1) Modem discussions of this perennial question, 
What is Life ? have shown in varying degrees a 
recognition of the commonplace that an answer lies 
in a fuller knowledge of living creatures. No 
amount of verbal dexterity or even profound re¬ 
flection over the concept of 4 life ’ floating in detach¬ 
ment will get us much ‘ forrarder ’ unless we are at 
the same time deepening our acquaintance with 
organisms from microbes to men, and trying to see 
life whole, not as a biochemical witch-pot merely, 
but os the activity of individualities that develop, 
grow, and reproduce, that struggle, vary, and 
evolve. If we are to answer the question, What 
is Man ? or What is Personality ? we must deepen 
our knowledge of men and of personalities, and of 
Shakespeare and Newton as well as of Bushmen. 
So to avoid false simplicity in our answer to the 
question, What is Life ? we must seek a com¬ 
prehensive, all-round, and intimate view of organ¬ 
isms, taking account of intelligent apes at: w ell as 
of dimly purposive amcebsB, and of psycho-biosis as 
well as of bio-psychosis. We cannot make sense 
of any kind of life without recognising the im¬ 
portance of fermentation, but we cannot make 
sense of the life of higher animals apart from feeling, 
intelligence, and some sort of purpose ; and the 
continuity of organisms makes it probable that the 
dim analogues of these psychical qualities are 
present throughout. 

The extreme behaviourists or bio-mechanists, 
perhaps represented at the conference, to judge 
from the reports, by Prof. L. T. Hogben, will of 
course refuse to take account of any process which 
does not admit of physico-chemical analysis and 
description—a position that does not work out well 
in our daily life and conversation, where we have 
to allow at every turn for intelligent or even 
rational purpose—but even these extremists will 
agree that an understanding of life is most likely to 
follow' a widening of our study of actual organisms. 

(2) No one has as yet succeeded in re-describing 
in terms of anything else a fair and intact Bample of 
that distinctive kind of activity that we call life; 
and it is powibU that the nature of life lies outside 
the realm of the knowable, as the non-committal 
Prof. Barger suggested at the conference. Such 
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being our ignorance, we advance to a second propo¬ 
sition, that it is always useful to return to the bed¬ 
rock of facts and seek to envisage living , if we 
cannot understand life. Living always means that 
living creatures act on their surroundings and are 
acted on by them. Taking the first letters of the 
three biological co-ordinates—organism, function, 
and environment—Prof. Patrick Geddes suggests as 
a descriptive definition of living—O—»-/—>e : 
E —>-/“—>• o. In condensed form, living is an ever- 
changing ratio between Ofe and Efo } or OfejEfo , the 
numerator aspect being prominent at one time, the 
denominator aspect at another. This is obviously 
no definition of ‘ life ’, since the words organism 
and function imply the whole mystery ; yet it is a 
very useful positivistic conception ; and it may 
save us from the fallacy of trying to define organism 
apart from environment. Whatever be the true 
inwardness of life, the facte that we study are 
0 — y-f~ : E —^ f — 

(3) It is always useful to get below superficial 
differences to fundamental resemblances. Thus it 
was a notable step when Huxley united birds and 
reptiles as Sauropsida, and a still greater when 
Claude Bernard justified Linne's term Organisata, 
by showing in detail the phenomena common to 
the life of plants and animals. On the other hand, 
there is danger in satisfying our desire for unity, or 
for continuity, by sticking the same label on things 
or processes which remain very different. Thus the 
word ‘ evolution ’ is used as a label for a variety of 
genetic processes which have not very much in 
common save that they are modes of becoming. 

There is a tendency to do the same with the word 
* life ’ or ‘ organism \ It is generally admitted that 
Herbert Spencer did more harm than good with 
his term * social organism \ and Whitehead has de¬ 
liberately made the same mistake in the opposite 
direction, iii his disclosure of the organism-like 
character of the atom. So our third proposition 
is that, when all is said, the orders of fact indicated 
for short by the terms ‘ matter \ ‘ life \ and ‘ mind * 
remain very different from one another. Perhaps 
it would be clearer to say that ‘ cosmosphere \ 

‘ biosphere \ and ‘ sociosphere * are three different 
worlds, one within the other, each with its own 
concepts, categories, or descriptive formulae. No 
one stands for continuity more firmly than General 
Smuts, yet he insists that 1 matter \ * life \ and 
‘ mind * are disparate orders of fact. This does not 
mean that they are separated by hard and fast 
boundaries, for organisms are whirlpools of matter 
and energy, and the members of a human society 
are rational mammals, and mind is clearly emer- 
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gent in many an animal. Yet if anything is gained, 
something is lost by speaking of the life of crystals, 
or the organism of the atom, or the fellowship of 
molecules, or the society of cells in the body. 
Organism, for example, is a clear-cut well-established 
term, and it should be kept for genuine organisms, 
not blunted by application to atoms on one hand 
or human societies on the other. 

Thus our third proposition is that the domain of 
things, the realm of organisms, and the kingdom 
of man (where mind plays a dominant part) are 
three distinct orders of fact, each with its charac¬ 
teristics—distinct though they overflow and inter¬ 
penetrate, distinct though their continuity is be¬ 
coming increasingly clear. 

(4) It is time to put an end to the pitting of 
mechanistic and vitalistic descriptions against one 
another, as if one must choose between them. 
Every reasonable vitalist, whatever school he 
represents, wishes good speed to chemico-physical 
analysis and description; his protest is that the 
sea of reality contains fishes which escape the 
chemico-physical nets. There is no chemical test 
for feeling ; there is no balance that will weigh a 
purpose. Yet the vitalist believes in the reality of 
feeling and purpose ; and is rather amazed that 
anyone can disagree with him. Every vitalist 
wishes to see bio-chemical and bio-physioal analysis 
pushed as far as they will go, but care must 
be taken not to pretend that the bio-chemical 
and bio-physical concepts suffice for the descrip¬ 
tion of the whole of life or living. It is also a 
little naive to suppose that atoms and radiations 
and the like form a sort of bedrock of reality, the 
fact being that they are only certain aspects of 
reality which become clear when certain methods 
are used in certain fields. 

Similarly, in the opposite direction, there are 
legitimate transcendentalisms, as when we refuse 
to leave out feeling or the like in our account of 
animals ; or when we consider the possibility that 
something analogous to the mental aspect of an 
intelligent animal may be at work in the implicit 
organism which we call the developing ovum. 
Smuts suggests that mechanism and vitalism should 
both be discarded as mischievous survivals, but 
that is impossible. They represent two legitimate 
ways of looking at living creatures. It is true, 
however, that they require to be replaced by neo- 
mechanism and neo-vitalism, for the mechanistic 
formulations of to-day are not those of fifty years 
ago, and vitalism has also been changed by a 
deepening knowledge of the non-living and of 
the unoonsciouB. Our fourth proposition is that 
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mechanistic and vitalistic descriptions arc not only 
legitimate, but even necessary. 

(5) The extreme mechanistic position is not that 
there is a chemistry and a physics of the living 
organism, for that is admitted by all; it is that the 
concepts of chemistry and physics suffice to cover 
the whole field of life. When Dr. J. S. Haldane 
punctures a mechanical description of the work of 
the kidneys or the lungs ; or when Smuts points 
out that many of the reactions of organisms differ 
from those of non-living systems in being the uni¬ 
fied responses of co-ordinated wholes of a higher 
order than, say, atoms or chemical compounds ; or 
when Driesoh shows how mechanistic formulae fail 
to grip the facts of development, and so on, the 
mechanists point to what the future has in store 
in the way of complete mechanistic description. 
This is unanswerable, though it may soem opti¬ 
mistic. It remains, however, for the vitalist to 
point out that in the higher reaches of life the 
mental aspect is undeniable, and that mentality 
cannot.be juggled out of mechanism. More¬ 
over, to put a long argument briefly, a machine 
cannot have a theory that it is a machine. Our 
fifth proposition is that mechanistic methods are 
indispensable and invaluable, but have their 
dangers just like facile vitalistic ones, and do not 
lead to adequate descriptions of living. 

(6) At the opposite pole is positive vitalism, ably 
represented at the conference by Prof. Wildon 
Carr, who maintained that mechanism is not to be 
supplemented, but is to be rejected as a wrong way 
of approaching the problem. He stood for the 
postulate of an ‘ entelechy a positive principle in 
virtue of which an organism is an individual whole 
and acta as such. The essence of life is individual 
and purposive activity, and this is original and of 
the essence of reality. What we know of matter 
does not help us to understand life and mind. 

A radical objection to this view is the apparent 
continuity of evolution. For it looks as if living 
organisms had emerged (at present one of the 
‘ blessed * words) from non-living materials ; it 
looks as if undeniable 4 minds 9 or mental aspects 
hod arisen as new syntheses in animals the an¬ 
cestors of which were not more than latently mental, 
just as the clever child arises in individual develop¬ 
ment from an egg-cell, the 4 mind ’ of which is far 
to seek. But Wildon Carr rejects the precedence of 
matter to life, and of life to mind. 

In an interesting way Wildon Carr turns the 
tables on General Smuts by declaring that he is 
an entelechiat without knowing it. According to 
Smuts, evolution has been a progressive emergence 
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of higher and higher ‘ wholes \ such as the atom, the 
cell, the vegetative organism, the animal with an em¬ 
bodied mind, and the human personality. A new 
f whole ' is a fresh synthesis the intrinsic nature of 
which admits of new agency, creativeness, and free¬ 
dom. The progressive emergence of ‘ wholes * in 
Nature allows of the expression of fresh aspects of 
reality ; and if it be asked why there should be this 
tendency to whole-making, Smuts replies, we think, 
that such is the nature of things. Within the scientific 
universe of discourse Smuts refuses to invoke any dens 
ex mackina. Yet when he defines holism as 14 the 
ultimate synthetic, ordering, organising, regulative 
activity in the universe which accounts for all the 
structural groupings and syntheses in it, from the 
atom and the physico-chemical structures, through 
the ceil and organisms, through mind in animals, to 
Personality in man ”,we are afraid that he lays him¬ 
self open to Wildon Carr’s charge of “ using a wrong 
word ‘ holism ’ when the right word 4 entelechy ’ was 
staring him in the face Yet of the two formu- 
lators, we think that Smuts keeps nearer than 
Wildon Carr to the facts of the case ; for holism 
emphasises continuity and evolution. 

(7) Finally, it seems to us that the most tenable 
position is what may be called 4 methodological 
vitalism \ Mechanistic descriptions are indispen¬ 
sable, and we owe to the mechanists in particular 
a deeper understanding of the environmental factor 
in living (E— »■/—>o). But at its best, at present, 
mechanistic formulation is far from giving us an 
adequate account of the life of organisms. Vital¬ 
istic descriptions are also indispensable, for whether 
the organism has an entelechy at heart, or whether 
it is one of a long series of 4 syntheses or 4 inte¬ 
gratesor ‘wholes’, its life cannot be-adequately 
described in terms of mechanism. The vitalists 
have done good service in emphasising the organis- 
raal factor in living (0—►/—>e), and also, of course, 
the functioning factor, for life is par excellence 
activity, as Wildon Carr so well insists. But the 
scientific inquirer is not fond of 4 principles 1 or 
4 entelechies and he dreads 4 vital forces ’ in 
disguise ; so what can he do but maintain not a 
positive but a methodological vitalism ? That is to 
say: as things are at present, the mechanistic 
formulation of organisms and their functionings in 
their environments does not answer the distinctively 
biological questions. Biology has concepts of its own 
i at present irreducible to chemistry and physics: the 
living creature is a historic being enregistering its 
experience; it is a purposive individuality that gets 
• thingsdone; it grows, multiplies, develops,struggles, 
varies, and evolves; it often has a mind of its own. 
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Pavlov's Collected Addresses* 

Lectures on Conditioned Reflexes : Twenty-five Tears 
of Objective Study of the Higher Nervous Activity 
( Behaviour ) of Animals. By Dr. Ivan Petrovitch 
Pavlov. Translated from the Russian by Dr. W. 
Horsley Gantt, with the collaboration of Prof. 
G. Volborth. Pp, 414 + 4 plates. (London: 
Martin Lawrence, Ltd., n.d.). 18*. net. 

EFORE 1927 therp was no systematic account 
in the English language of the extensive 
investigations into cerebral function by Prof. Pavlov 
and his school, commenced in St. Petersburg a 
quarter of a century earlier. In that year, how¬ 
ever, the Oxford Press, aided by the Royal Society, 
published the translation by Dr, Anrop of a course 
of lectures which had been delivered by Pavlov in 
1924, and so gave to readers of English the first 
complete conspectus of those researches of which 
they had so long been deprived. 

Dr. Gantt now adds to the resources of the 
literature by translating what are, in fact, Pavlov's 
44 Collected Addresses ”—collected over a period 
of twenty-five years. It is indeed unfortunate 
that Dr. Gantt has not used the term for the title 
of this volume and so eliminated any risk of its 
confusion with the synoptic lectures of 1924. A 
personal sketch of Pavlov forms an appropriate 
preface to a book with the autobiographical 
character which is inseparable from a set of forty- 
one lectures delivered at intervals during a long 
life of research, and Dr. Gantt has produced a 
vigorous account of the master himself, his out¬ 
look and his methods. In the substance of the 
lectures one finds much overlap and repetition, 
which are inevitable when the evolution of a 
research is described before different audiences at 
short intervals of time. But these re-etatements 
sharpen the focus of the problem and present to 
the reader the living difficulties of the research. 

The word 4 reflex 1 has been given by Pavlov a 
much wider connotation than has ever been 
demanded of it by workers on the spinal cord and 
lower cerebral centres. The simpler reflexes are 
inborn and have an inevitable fatality of action. 
On the other hand, the conditioned 4 reflexes ’— 
conditional would have been a happier epithet, but 
it died unborn—are acquired during life by the 
training method, as Kalisbher calls it. Pavlov 
prefers to define the conditioned reflex as “ an act 
of synthesis by the [cerebral] hemispheres of the 
animal The reflex is only a temporary affair, not 
lasting many weeks or months beyond the cessation 
of the events producing it. 
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From the beginning of the research, the Russian 
school has viewed the phenomenon from a sternly 
objective approach, even if in the early days that 
led to the extremity of imposing a fine in the 
laboratory <( for the use of such psychological 
expressions as the dog guessed, wanted, wished, 
etc.”. By training, a dog’s mouth can be made to 
water before a meal (unconditioned stimulus) by 
some preceding visual, auditory, or cutaneous 
stimulus (conditioned stimulus). This is evidence 
of the employment of a certain nervous path 
possessing centripetal, central, and centrifugal ele¬ 
ments, in fact the 44 reflex arc of the physiologist 
On this objective basis the work of the Russian 
school has been pursued. Within the cerebral 
hemispheres lie the central elements of the reaction, 
here given unsubjeetive treatment for the first time 
so baldly as though to blast for ever speculation 
on their nature. Of the centripetal element, there 
is much of interest to physiologists concerning re- 
oeptor organs and receptive apparatus ('analyser’). 
That the dog can^ distinguish as an excitatory 
stimulus (announcing-food) a tone of 1000 vibrations 
a second from one of 1012 as an inhibitory stimulus 
(announcing-no-food) is indeed remarkable. This 
feature, as well as the lack of colour discrimination 
and many other notabilia , is already familiar to 
readers of the treatise of 1927. 

The heart of the problem which the Russian 
physiologists have set themselves is the nature of 
the central elements of the conditioned 4 reflex 
One of the simplest examples of differentiation in 
the central nerve-mass is that between 100 and 96 
metronome beats a minute. Nociceptive skin 
stimuli too can be brought, by inhibition of the 
4 defence-reflex to have a benign implication and 
be used as conditioned stimuli for pre-prandial 
salivation. The complex events of spread or 
4 irradiation ' of exoitation and of inhibition through 
the central nerve-mass are shown to have well- 
defined temporal and spatial relations, which 
closely resemble the processes occurring in lower 
nerve centres on a humbler scale. The phenomenon 
of sleep as an irradiation of internal inhibition comes 
often within the purview of this study. The ab¬ 
normal reactions of hysteria (strengthening of inhi¬ 
bition) and of neurasthenia (weakening of inhibition) 
are touched on. 

Nevertheless, there are deep waters which objec¬ 
tivism plumbs uncertainly for the present. To Say 
that a dog exhibits the 4 guarding-reflex 9 when it 
is hostile to strangers in its familiar experimental 
room seems to be nothing more than the alteration 
of a label from * instinct ’ to ‘ reflex But the 
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change in title may be justified if it heartens the 
strict ohjectivist to further research. When a dog 
shows resentment to being held* in harness for ex¬ 
periment, it is said to show the ‘ reflex of freedom \ 
We are told, naively enough, “ perhaps a sensitive 
dog M . Especially in the later lectures there recurs 
the word ‘ temperament'—an uncontrollable but 
not entirely unstable factor dominating the whole 
field of research into acquired reflexes, intensifying 
the difficulties and demanding from the workers a 
fund of patience. To many critics this dominance 
of 1 temperament * may appear to bog the whole 
question of the study being objective. At least, 
it presents problems for solution. 

Dr. Gantt's translation deserves welcome, if only 
for the single reason that it enables us to follow 
chronologically the development of a subject which 
has been pursued by the Russian school with a 
virile endeavour worthy of the greatest traditions. 
Pavlov calls endeavour a * reflex of purpose \ 
pointing, be it said, to the Anglo-Saxon for its 
highest personification. However this quality may 
be named, it is surely that which lifts animals out 
of the category of mere flotsam, bewafted on an 
ocean of fatalism, and is none other than oonation. 
In describing this 1 reflex of purpose ’, Pavlov asks 
the question, “ What is the chief condition for 
attaining a goal ? ” and supplies an Anglo-Saxon 
answer, “The existence of obstacles”. Such, then, 
is the * reflex F which has led him and his pupils to 
great achievements in physiology, E. G. T, L. 

The Metallurgy of Iron and Steel. 

(1) Blast Furnace Practice. By Fred Clements. 
Vol. 1 : General Principles ; Source ., Preparation 
and Handling of Raw Materials . Pp. 538. 
(London : Ernest Benn, Ltd., 1929.) 63s. net. 

(2) Practical Steelmaking . By Walter Lister, Pp. 
xii+413+44 plates. (London: Chapman and 
Hall, Ltd., 1929.) 25s.net. 

(3) Photomicrographs of Iron and Steel . By Everett 
L. Reed. Pp. xx + 253. (New York: John 
Wiley and Sons, Inc.; London : Chapman and 
Hall, Ltd., 1929.) 20a, net. 

ETALLURGY is a science as well as an art, 
and its processes are of great interest to the 
physical chemist as well as to the technical man. 
As the need for more efficient production is more 
strongly felt,empirical and long-established methods 
of manufacture receive scientific study, and great 
improvements are made possible by the application 
of knowledge obtained in the laboratory, often 
Without thought of any immediate use. A con- 
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sequence of this is that there is an increasing de¬ 
mand for trained men in the industry, and the 
standard of knowledge of pure chemistry and physics 
whioh is required of them is much higher than it 
was even ten years ago. Henoe the need for trust¬ 
worthy books dealing with the several branches of 
the subject, suitable for readers who look for some¬ 
thing more than the mere catalogue of processes 
and plant which has composed so many of the 
larger text-books of metallurgy in the past. The 
standard is being raised, and we expect of an author 
that he shall show an acquaintance with the scien¬ 
tific foundations of manufacturing processes as well 
as with the details of their operation. It is grati¬ 
fying to find that many such works are now 
available, and the serious metallurgical student is 
being helped by having authoritative information 
put before him in a readable form. 

(1) The blast furnace is one of the most interest¬ 
ing of all large-scale appliances used in industry. 
To a chemist approaching the metallurgy of steel 
for the first time it may seem strange that the 
production of crude pig-iron from the ore, followed 
by an elaborate process of refining, should have 
superseded so entirely the ancient direct process 
of making soft iron or steel from the ore in one 
operation, and that the efforts of so many modem 
inventors to return to the old method and to elimin¬ 
ate the blast furnace should have been so completely 
without result. Actually, the modern blast fur¬ 
nace, crude as it may appear, is an extraordinarily 
efficient appliance, when account is taken of all its 
by-products. It has evolved by gradual steps from 
the ancient furnace reducing a few pounds of ore 
at a time to the immense American furnaces with a 
production of as much as 1000 tons in twenty-four 
hours, whilst the combustible gases issuing from its 
throat, and formerly allowed to bum wastefully in 
the air, now supply the whole of tho power needed 
by large plants. 

Mr. Clements has already rendered great services 
to the metallurgical world by his compilations of 
facts concerning British blast furnace, Siemens 
furnace, and gas producer practice, contributed in 
the form of papers to the Iron and Steel Institute, 
and summed up in large folding tables which are to 
be found in use in many laboratories and works. 
He has now undertaken the task of writing a com¬ 
prehensive text-book of blast furnace practice, for 
which there is a real need. The single volume 
originally projected has grown into three, the first 
of which is now before us. He has done his work 
well and conscientiously, and has been well sup¬ 
ported by the publishers, so that the volume is 

Ll 
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excellently printed and illustrated, the only objec¬ 
tion which some readers (but not the reviewer) may 
raise being the unusual width of the page, making a 
long unbroken line. After certain general chapters 
the work treats of the sources and mining of iron 
ores, the supply of fluxes, the production of coke, 
the use of the hot blast, and the methods of handling 
raw materials. The actual construction of furnaces 
and of stoves is to follow. 

Although information has also been collected 
from American and Continental sources, the book 
deals chiefly with English and Welsh practice, the 
interesting Scottish furnaces, working with splint 
coal, being omitted. The tables, however, contain 
full particulars of dimensions, charges, tempera¬ 
tures, output, and many other details of typical 
furnaces selected from many parts of the world, 
and this feature will be found invaluable. German 
practice receives fuller attention in the chapter on 
coke ovens. Methods of mining are treated of more 
fully than might have been expected in a work 
concerned with the blast furnace, and this section 
is of great interest, as is that which describes the 
methods of handling raw materials, a matter of 
great importance where the quantities arc so 
enormous. The subject is discussed in a most 
readable manner, and Mr. Clements’s book will 
become the standard treatise on the subject. 

The weakest portion is that which deals with the 
metallography of cast iron and with the chemical 
reactions in the furnace. Although very full, and 
containing much that is of great interest, these 
chapters cannot be taken as representing the latest 
knowledge on what is admittedly a difficult subject. 
The great difficulty of obtaining equilibrium in 
laboratory experiments on the reactions between 
solids and gases has led to the publication of much 
inaccurate work, and the task of the scientific critic 
is a hard one. The reader who is interested in the 
physical chemistry of iron smelting will do well, 
therefore, to consult recent literature for the more 
accurate equations and equilibrium diagrams which 
have superseded many of those contained in these 
chapters. This, however, lessens in only a small 
degree the usefulness of a valuable book. 

(2) Mr. Lister's volume is the most satisfactory 
book on practical steelmaking that we have yet seen. 
The author, a steel works manager, has a vigorous 
style, and has written an admirable account of the 
more important processes, in which he has no 
hesitation in expressing his own views, based as 
they are on an extensive experience. He is con¬ 
cerned only with the production of the ingot, the 
section on ingot structure and defects being short 
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and rather perfunctory. For information on this 
subject one must look elsewhere, but the actual 
melting operations are treated with fullness and 
accuracy, whilst the important matters of furnace 
maintenance and repair are discussed with the 
knowledge which comes from familiarity. Fur¬ 
naces are described with the aid of clear diagrams 
and photographs only so far as is necessary for an 
understanding of their working, and we are spared 
the masses of details from furnace builders’ cata¬ 
logues which occupy so large a space in many text¬ 
books. 

Modern British practice is mainly dealt with, bo 
that the Bessemer process is disposed of in two 
short chapters, and it is evident that the author 
looks on the acid Siemens process as the best for the 
making of good steel, although his account of the 
basic progress is full and fair. Probably metallur¬ 
gists accustomed to the making of steel of the highest 
quality would speak more approvingly of the elec¬ 
tric furnace than he does, but his warning that it is 
quite possible to make very bad steel in an electric 
furnace is one that should be taken to heart by less 
experienced melters. Much harm has been done 
to the use of the electric furnace by the impression, 
at one time too common, that any inferior material, 
once put into an arc furnace, could be made into 
steel of high quality. Crucible and high-frequency 
melting are not mentioned, and it is evident that 
the author has been chiefly concerned with the 
larger processes, the account of alloy steels being 
the least thorough portion of the book, only a few 
being included. Printing and illustrations are 
excellent. 

(3) The idea of producing an album of standard 
metallurgical photomicrographs has appealed to 
many, and several such have been published. 
Whilst the student may no doubt derive useful 
information from the study of a series of typical 
structures, provided that the quality of the photo¬ 
graphs is satisfactory, the extent of such benefit 
may easily be overrated. In regard to alloy steels, 
in particular, the structures vary in such a fashion 
that no amount of external help of this kind can 
replace a first-hand practical acquaintance with 
their changes under different conditions, whilst even 
for the simpler steels the range of variation is very 
wide. A reference album must therefore be sug¬ 
gestive rather than authoritative. 

Bearing these limitations in mind, Mr. Heed has 
produced an excellent collection of photographs. 
With few exceptions, grey cast irons being the most 
conspicuous, the structures are dearly reproduced, 
and sufficient data are given to allow of a check by 
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repeating the experiment for one's self. The half¬ 
tone blocks are not comparable in beauty with the 
collotype plates of the admirable German album, 
nor do they cover so wide a field, but they include 
most of the types which will be met with by the 
young metallographer in practice. The book has 
been made unnecessarily large and heavy by the 
excessive number of half-titles and blank pages, 
combined with the use of a heavy glazed paper. 
It will no doubt be found most useful by American 
students, for whom it was written. The high 
standard of photography of metal specimens 
reached by some metallographers on the other 
side of the Atlantic is admired by all, and Prof. 
Sauveur, who contributes a preface to the present 
work, has done much to bring about that excellent 
result. C. H. D. 


Studies of Fungi. 

(1) The Oasteromycetes of the Eastern United States 
and Canada . By Prof. W. C. Coker and Prof. 
J. N. Couch, Pp. ix +201 +123 plates. (Chapel 
Hill, N.C. : University of North Carolina Press ; 
London : Oxford University Press, 1928.) 555. 
net, 

(2) Comparative Morphology of Fungi, By Prof. 
E. A. Gaumann. Translated and revised by 
Prof. C, W. Dodge. (MoGraw-Hill Publications 
in the Agricultural and Botanical Sciences.) Pp. 
xiv+701. (New York: McGraw-Hill Book Co., 
Inc. ; London: MoGraw-Hill Publishing Co., 
Ltd., 1928.) 37s. 6d. net. 

(3) Kryptogamenfiora filr Anfdnger ; eine Ein - 

fiihrung in das Studium der bliitenlosen Oeivdchse 
filr Studierende und Liebhaber . Begriindet von 
Prof. Dr. Gustav Lindau. Fortgesetzt von Prof. 
Dr. R. Pilger, Band 1 : Die Mheren Pike . 
Basidiomycetes, mil Ausschluss der Brand - und 
Rostpihe, Von Prof. Dr. Gustav Lindau. Dritte 
Auflage vtillig neu bearbeitet von Prof. Dr. 
Eberhard Ulbrich. Pp. xii+497 + 14 Tafeln. 
(Berlin: Julius Springer, 1928.) 29-60 gold 

marks. 

(4) Fungi: an Introduction to Mycology . By J. 
Ramsbottom. (Bonn’s Sixpenny Library, No, 68.) 
Pp. 80. (London : Ernest Bonn, Ltd., 1929.) 6d. 

T is no secret that in large groups of fungi 
systematica have been in a bad way. Different 
authors have used different specific and even 
generic names for the same thing, and, on the 
other hand, the same specific name has often been 
usod in different localities for different organisms. 
It is becoming & commonplace, at least in certain 
No 3124, Vol. 124] 


groups, that one of the first necessities for correctly 
interpreting the author’s use of a name is the 
examination of material which at some time has 
been authenticated by that author. Many observa¬ 
tions on fungi are, from their nature, critical, so 
that an account, or description, or figure of a 
fungus by any given author really represents a 
statement of his opinion about it. If the views of 
several writers become compiled into one account, 
this account does not necessarily represent the 
views of any first-hand observer. The advance of 
mycology is therefore dependent on the accumula¬ 
tion of authenticated material and of the authentic 
opinions of first-hand observers. Some such view 
must be in the mind of any reader of the books 
now under review. 

(1) In the first book on our list, the authors 
have produced what has every appearance of being 
a first-class handbook of the East American 
Gasteromycetes. They have taken full oppor¬ 
tunity of qualifying themselves for the work ; they 
have examined numerous specimens, are well 
abreast of the world literature, and one of them has 
visited the classical European herbaria. Of late 
years, photography has been developed to supple¬ 
ment descriptions, but scarcely before on this 
munificent scale except, perhaps, in some books 
on the Agarics. More than a hundred plates are 
devoted to photographs of specimens and a further 
twenty to careful drawings of spores and other 
microscopical detail. There are artificial keys to 
the families, genera, and species. Each species is 
fully described in English from specimens when 
these were available. When reliance is placed on 
the descriptions of other writers their names are 
given. Under oach species all approved published 
illustrations are cited, together with the available 
collections from eastern America, but not, un¬ 
fortunately, the bibliographic origin of the species. 
The geographical area covered is from the east 
coast to the Mississippi, but the writers have not 
allowed themselves to be unduly cramped by this 
limitation. 

Altogether one feels that this is the real thing, 
a full illustrated account of the genera and species 
of a group small enough to be known personally 
to the authors. Whatever questions may later 
emerge as to the range of variation of any given 
species, no difficulty should be experienced in 
establishing the forms on which the present authors 
rely for maintaining the species which they have 
recognised. 

- (2) Gaumann’s great work has now been trans¬ 

lated into English. The German original has 
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previously been reviewed in Nature (vol. 117, p. 
820), and its general theme explained. The relation¬ 
ships of the fungi are considered and great stress is 
laid on the bearing of cytological work on affinity. 
The English translation renders this account very 
much more available to the student, and it may 
fairly be said that the book is indispensable. The 
translator has aimed at presenting Gaumann’s views 
rather than giving a literal translation, and has not 
hesitated to introduce modifications suggested by 
two years 1 additional research. Out of the hundred 
and twenty odd orders and families recognised, 
alterations, sometimes extensive, have been made 
in the treatment of about one-tenth, a sufficient 
indication of the rate of progress during this brief 
period. 

While admiring the performance, one is apt in 
some sections to have a sense of insecurity, to feel 
that there is a veil between the reader and authentic 
opinion. The copious bibliography is intended to 
bridge this gap, and, in fact, is often sufficient. 
Take the statement, 44 Ceratostvmella fimbriata, the 
cause of black rot of the sweet potato, has an 
imperfect stage formerly known as Sphceronema 
fimbriatum ” (p. 262). A reference to the literature 
cited shows that there has been a misconception. 
Again, the legend to text figure 145 reads : 44 Pirn- 
spora herbarum 1. Section through immature 
perithecium. . . . After Arnaud 1918.” Reference 
to Amaud’s, paper shows that his figure is entitled 
4 ‘ Pleoapora sp. (Type PL herbarum) ”, and that it 
has been 4 improved ’ in redrawing. On the litera¬ 
ture cited, Fig. 145 does not represent an authentic 
opinion of the structure of PL herbarum. At other 
times the descriptions of the figures do not truly 
convey the views expressed in the text. The legend 
to Fig. 179 reads 44 SphceruMna inter mixta. Its 
growth forms known as Dematium putlvlans, . . . 
After Brefeld.” On the next page we read, 44 This 
type of germination has not been reported else¬ 
where, and probably was based on impure cul¬ 
tures f \ A more serious conflict of figure and 
authentic opinion (avoided in the original German) 
occurs on p. 325 with Sderotinia sderotiorum and 
Botrytia cinerrn . 

In so vast an effort such slips are inevitable and 
do not greatly impair the Value of the work. No 
author has, for many a year, covered this whole 
field, and it is perhaps doubtful if a single author 
will feel justified in again attempting it. 

(3) The last two books are on a different plane. 
The first volume of the third edition of the 
44 Kryptogamenflora fur Anf&nger ” has been much 
enlarged—to twice the size qf the corresponding 
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volume of the second edition. It covers all the 
genera of the Basidiomyoetee, excluding the rusts 
and smuts. A general part introduces the reader 
to the subject—collection, examination, preserva¬ 
tion, and classification of fungi—and then he is led 
straight into the attempt at naming them with the 
help of keys, short descriptions, and a number of 
line drawings. 

(4) The British contribution to our knowledge of 
fungi is represented in Mr. R&msbottom's little 
book, in which he neatly skims the cream of current 
biological work on the group. Fungi are not 
animals or truly plants, but they lay toll alike on 
the living and the dead of both ; they have a flair 
for intimate association with the dominants in 
many a natural habitat—forest, heath, rook, ice, 
and desert, and it is now held that they form an 
integral part of the 4 essential guts * of several 
genera of insects. Their bizarre habit of digesting 
their food before they eat it provides the Btarting- 
point of several thriving industries, and a fungus 
has before now affected the course of political 
history. The judicious examples chosen should 
lure the publio into an interest in these fascinating 
organisms, and will, at the least, introduce them to 
strange realms of knowledge. 


Enzyme Research. 

Die Methodik der Ftrrmnte. Herausgcgeben von 
Carl Oppenheimer und Ludwig Pincussen. Lie- 
ferung 4. Pp, 7 +945-1264. 28 gold marks. 
Lieferung 5. Pp. xxx + 1265-1578. 28 gold 
marks. (Leipzig : Georg Thierae, 1928 and 1929.) 

HIS treatise, forming Vol. 3 of Prof. Oppen- 
heimer’e 44 Die Fermente und ihre Wir- 
kungen ”, of which it forms the complement, was 
reviewed in our columns when the first 944 pages 
of the text had been published (see Nature, 
Nov. 3,1928, p. 676). We are now in a position to 
deal with the entire work. 

The work is divided into three main sections, 
which are subdivided into sub-sections and 
chapters, the text being written by leading authori¬ 
ties drawn from all parts of the world. Essentially 
it is a practical treatise, dealing with methods 
rather than with theories, but here and there it has 
been found necessary to introduce theoretical con¬ 
siderations by way of making the text clear. 
There are 461 illustrations of the most recent forms 
of apparatus, including diagrams and curves. The 
value of the book is considerably enhanced by these. 
With few exceptions the methods of isolating, puri¬ 
fying, and estimating the power of enzymes ore 
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based on work of comparatively recent date, yet so 
great has been the activity in this field of research 
during the past twenty or thirty years that it is 
welLnigh impossible for any individual to piece 
together the voluminous fragments of the literature 
without the aid of such a treatise as the one before 
us. Hence the raison d'etre, of the work. 

The authors have been exceedingly happy in their 
choice of contributors, and since a commentary on 
each individual chapter is out of the question on 
account of their laTge number, the selection of a few 
of the chapters must suffice for this purpose. 

To Prof. P. A. Levene has been entrusted the 
preparation of the chapters on the nucleoproteins 
and their derivatives, and the phosphatides, whilst 
Prof. Neuberg and Miss M. Kobel deal with the 
sugar phosphates and with phytin. The signi¬ 
ficance of the hexose phosphates, discovered inde¬ 
pendently by Harden and by Iwanoff in 1900, in 
alcoholic fermentation is well known, and the recent 
work of Robison goes to show that they are con¬ 
cerned in ossification, whilst that of Embden shows 
that they play a r61e in the contractile and recovery 
processes of the muscles. They also appear to take 
part in the formation of polysaccharides. 

The matter concerning the proteases covers 
155 pages of the text. Dr. W. Grassmann deals 
with the detection, isolation, and estimation of 
those of vegetable origin, and Dr. E. Waldsohmidt- 
Leitz with those of animal origin. Dr. H. Klein - 
mann describes nephelometric methods for investi¬ 
gating trypsin, and Prof. Pincussen deals with the 
Abderhalden reaction. 

The sub-section on demolases covers no less than 
313 pages of text. What may be regarded as a 
general chapter is written by Dr. F. G. Fischer. 
It is concerned with oxidations with molecular 
oxygen, oxido-reduotion reactions, peroxidase re¬ 
actions, and catalysis of hydrogen peroxide. Prof. 
Thunberg has written the chapter on acceptor 
methods, dehydr&ses of the carboxylic aoids, and 
on oxido-reduction reactions. All the latest 
methods are here clearly described. The chapter 
on the sulphur system is from the pen of Sir F. 
Gowland Hopkins, who gives a complete and 
succinct account of our knowledge of glutathione, 
its preparation, functions, and reactions. Resting 
bacteria are dealt with by Dr. J. H. Quastel. 
Prof. Neuberg with his colleagues contributes 
chapters on alcoholic and laotic fermentation, lact- 
Acidogen, phytochemical reduction, carboxylase 
carboligaee, and alcohol dehydraae. The chapters 
bn yeasfc zymase and on the co-enzyme of yeast are 
written by Prof* A* Harden* Aldehydraae and 
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oxygenase are dealt witb by Prof. A. Bach* Prof. 
E. Newton Harvey contributes a chapter on luoi- 
ferase, a substance having many of the character¬ 
istic properties of an enzyme which plays a r61e in 
plants and animals by the production of light. 

The methods described under the heading of 
capillary analysis by Prof. J. Griiss are of quite a 
novel character. He gives directions for the de¬ 
tection of enzymes in tissues by micro-chemical and 
macro-chemical methods. 

A subject matter index is appended. 

We believe that sufficient comment has now been 
made on the book to warrant us in recommending 
it strongly, with the previous two volumes, to those 
engaged in the study of enzymes. Without doubt 
it and its companion volumes constitute the most 
complete and up-to-date treatise on the subject. 

Arthur R. Ling. 

Our Bookshelf. 

(1) Romance of the Moon, By Mary Proctor. Pp. 
xii+262+7 plates. (New York and London: 
Harper and Bros., 1928.) Is. 6d. net, 

(2) The Story of the Moon ; a Description of the 

Scenery of the Lunar World as it would appear to 
a Visitor spending a Month on the Moon. By 
Garrett P. Serviss. Pp. xii+248+28 plates. 
(New York and London : D. Appleton and Co., 
1928.) 10 s. Qd. net. 

These two popular books on the moon are in many 
ways complementary. There is very little over- 
lapping of subject matter, and both may be read 
witn advantage by those whose interest in our 
satellite has been aroused. 

(1) Miss Proctor’s book deals with a wide range of 
subjects connected with the moon in a pleasantly 
discursive manner which makes easy reading. An 
introductory chapter on “ The Magic Spell of Moon¬ 
light ” is followed by explanations of the moon’s 
motions, phases, eclipses, the tides, and kindred 
phenomena, farced with literary allusions or quota¬ 
tions bearing on the subject. The quotations are 
so numerous and lengthy throughout the book as 
to give it in places the appearance of merely a well- 
arranged anthology* 

The principal physical features of the moon are 
briefly described, illustrated by photographs taken 
with the 100-inch Mount Wilson telescope, and 
various theories as to their origin explained. The 
second half of the book is devoted mainly to 
popular superstitions, folk-lore, and weather pro¬ 
phecies connected with the moon. This section 
includes an interesting chapter on facts and fallacies 
involved in various suggested methods of travelling 
to the moon, with Prof. Goddard’s rocket used as a 
text. 

(2) Mr. Serviss is concerned mainly with descrip¬ 
tive selenography. He leads beginners by pleasant 
stages to an acquaintance with the chief features 
of Umar topography and an understanding of their 
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nature, by discussing a series of 21 photographs 
taken at the Lick Observatory. These represent 
the moon in successive stages throughout a luna¬ 
tion, the principal objects being pointed out and 
discussed as they become illuminated by the sun. 
A few special districts, such as Theophilus, Tycho, 
and Mare Serenitatis, are described more in detail 
by the aid of photographs on a larger scale. There 
is a brief introductory chapter which, with occa¬ 
sional later interpolations, explains the moon’s 
motions, size, phases, and similar matters. 

The book is written in the form of conversations 
between the author and a conveniently inquisitive 
friend who study the photographs together. This 
style, though possibly unpleasant to some, is not 
unduly obtrusive, and has the advantage of sustain¬ 
ing interest in the subject in an easy and naturat 
manner. 

Reports of the Progress of Applied Chemistry . 

Issued by the Society of Chemical Industry. 

Vol. 13, 1928. Pp. 760. (London : Society of 

Chemioal Industry, 1929.) n.p. 

The thirteenth issue of this important annual 
review of applied chemistry is no less welcome than 
its predecessors ; it conforms to the high standard 
which one is accustomed to expect os regards both 
quality of material and extent of the ground sur¬ 
veyed. The present volume, like that for 1926, 
contains a chapter dealing with explosives (J. 
Weir), the survey in this case covering the two- 
year period. The sections concerned with general 
matters, plant, and machinery (A. J. V, Underwood); 
mineral oils'(A. E. Dunstan); colouring matters and 
dyes (C. Hollins); soils and fertilisers (E. M. 
Crowther); sugars, starches, and gums (L. Eynon 
and J. H. Lane); the fermentation industries 
(H. Lloyd Hind and F. E. Day); and foods (F. S. 
Aumonier and J. King) have again been entrusted 
to those who contributed similar chapters last year, 
whilst the other reports are : fuel (H. J. Hodsman); 
gas, carbonisation, tar and tar products (H. 
Rollings) ; fibres, textiles, cellulose, and paper 
(J. C. Withers); bleaching, dyeing, printing, and 
finishing (L. G. Lawrie); aoids, alkalis, salts, etc. 
(C. J. P. Bateson, H. M. Broadhurst, A. Lamble, 
and A. Williams); glass (H. W. Howes); refractories, 
ceramics, and cements (W. J. Bees); iron and steel 
(W. H. Hatfield); non-ferrous metals (A. R. Powell); 
electrochemical and electrometallurgical industries 
(H. T. S. Britton); oils, fats, and waxes (T, P. 
Hilditch); paints, pigments, varnishes, and resins 
(C. A. Klein, T. H. Barry, R. P. L. Britton, R. G. 
Daniels, and W. E. Womum); india-rubber (D. F. 
Twiss); leather and glue (F. C. Thompson); sanita¬ 
tion and water purification (J. Haworth); fine 
chemicals, medicinal substances, and essential oils 
(W. H. Linnell); and photographic materials and 
processes (E. P. Wightman). 

Although it is scarcely probable that there are 
many chemists who are unaware of the existence of 
this annual volume, it is perhaps worth mention¬ 
ing that the reports, whilst detailed and abundantly 

C vided with references, do not pretend to ex- 
istiveness, but rather aim at providing a readily 
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assimilable summary of the main directions of 
advance. Hence their perusal forms a most valu¬ 
able prelude to the study of the abstract literature 
in the examination of chemical problems. 

A. A. E. 

Volumetric Analysis . By Prof. Dr. I. M. Kolthoff, 
with the collaboration of Dr. H. Menzel, An 
authorised translation based upon the German 
edition by Prof. N. Howell Furman. Vol. 1 : 
The Theoretical Principles of Volumetric Analysis . 
Pp. xvii+289. (New York: John Wiley and 
Sons, Inc.; London : Chapman and Hall, Ltd., 
1928.) 15s. net. 

The volume under notice is perhaps the first suc¬ 
cessful attempt to gather together the underlying 
principles of volumetric practice. The author has 
utilised such parts of his previous publications on 
potentiometric methods and indicators as have a 
bearing on volumetric analysis. It may be stated 
at once that this theoretical introduction should 
prove invaluable to practising chemists and to 
students generally, for it gives precise information 
on titration and neutralisation curves, oxidation- 
reduction indicators, complex ion titrations: matters 
which are often considered academic and therefore 
neglected. 

The practical bearing of the ‘ solubility product * 
is adequately dealt with in Chapter i., and the 
usefulness of this part of the work is increased by 
inclusion of tables of solubility products in the 
appendix. Chapter vii. deals with so much of 
adsorption phenomena as is required for the purpose 
of discussing the question of ‘ dragging down J by 
precipitates resulting in errors near the equivalence 
point. This part naturally leads up to the work of 
Fajans, Taylor, and others on adsorption indicators, 
and adsorption of ions by precipitates. The 
‘ titration error ’ arising from the relative insensi¬ 
tivities or sensitivities of indicators is dealt with 
quite fully for precipitations and neutralisation 
reactions. Addition and condensation products 
are considered, perhaps not so fully as they deserve. 
A section on stability of stock solutions will be 
found useful in practice. Readers will be grateful 
to the author for putting into their hands in one 
volume a much-needed discussion of the essentials 
of volumetric analysis. J. J. F. 

Diamond: a Descriptive Treatise. By Dr. J. R. 
Sutton. Pp. xii +118 + 36 plates. (London : 
Thomas Murby and Co. ; New York : D. Van 
Nostrand Co., 1928.) 15*. net. 

For many years Dr. Sutton has devoted himself to 
the study of the diamond from various points of 
view, and in this book he has brought together 
the results of his painstaking observations. The 
language used is as simple as is possible consistent 
with scientific treatment, and the book should 
prove of great interest to the general reader as well 
as to the mineralogist. With regard to crystallo¬ 
graphy, the point is emphasised that the almost 
universal form is the octahedron, rarely the cube, 
and that nearly all crystals are really ootahedra, 
more or less disguised ; the idea that the funda- 
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mental form is really the tetrahedron is rejected. 
Evidence from X-ray examination seems to show 
that the structure is holohedral. This discussion 
of structure is illustrated by some very good photo¬ 
micrographs, and by a great number of pencil 
drawings, which might have been made a little 
darker with advantage. 

On that highly controversial subject, the origin 
of the diamond, Dr. Sutton concludes that the 
crystals produced in Moissan’s famous experiment 
were not diamonds at all: with this conclusion 
most people will probably agree. He points out 
that the majority of crystals do not show any 
evidence of early free crystallisation from the 
magma, but quite the reverse : he thinks they were 
formed as a late constituent on the margins of 
eclogite xenoliths, at first as plastic crystals, becom¬ 
ing solid later and growing by successive super¬ 
position of similarly plastic shells on the nuclei 
thus formed, and the temperature at the time of 
formation must have been comparatively low. 
This conception of plastic diamond is a difficult 
morsel to swallow. R, H. R. 


A Text-book of Systematic Botany. By Prof. Deane 
B. Swingle. (McGraw-Hill Publications in the 
Agricultural and Botanical Sciences.) Pp. xiii + 
254. (New York: McGraw-Hill Book Cb., Inc. ; 
London : McGraw-Hill Publishing Co., Ltd., 
1928.) 10 a. net. 

Thebe are too few text-books that present the sub¬ 
ject of taxonomy as other than a system of pigeon¬ 
holes, and a work which aims at outlining its more 
philosophic aspects is welcome. The subject 
matter of Prof. Swingles book is divided into two 
sections, of which the first, occupying rather less 
than one-half of the text, is devoted to a considera¬ 
tion of the principles and methods of taxonomy. 
The second section treats of some sixty families of 
seed-plants selected on the basis of their importance. 
The treatment of these latter is somewhat cursory 
and follows conventional lines. The omission of a 
consideration of the affinities of the selected groups 
indicates that their inclusion has scarcely been 
utilised to elucidate the principles dealt with in the 
previous section. With regard to this latter, there 
is much to be commended, but even here sufficient 
thought has not been devoted to the needs of the 
student. A knowledge of general botany is assumed, 
but where terms are defined these should at least 
be helpful. The statements that “ a variant is a 
form arising by variation ” and that “ a mutant is 
a form arising by mutation ” will scarcely assist the 
uninitiated, whilst the use, in this general manner, 
of the term ‘ form which has a definite technical 
connotation in taxonomy, is at least unfortunate. 


How to Enjoy the Starry Sky, By Marcus Woodward. 
(Peoples Library.) Pp. 238 + 8 plates. (London: 
Hodder and Stoughton, Ltd., 1928.) 2s.6d.net. 

This book differs from most popular books on the 
stars, both in purpose and style. It makes no 
attempt to explain the elements of astronomy, 
aiming rather to surround the celestial bodies* 
with interesting associations of a literary or 
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legendary character, thus arousing an interest in 
the subject which may lead to personal observa¬ 
tion and the perusal of other books. Apart from 
three short chapters on the moon, planets, and 
comets, the greater part of the book is concerned 
with the constellations. The more important are 
described in turn, illustrated by a series qf drawings 
representing the traditional figures, and in many 
cases the meanings of the star or constellation 
names, as well as legends connected therewith, are 
given. Interesting quotations from literary sources, 
and popular beliefs, superstitions, or quaint sayings, 
form a prominent feature in addition to a certain 
amount of astronomical information concerning the 
principal stars or other objects found in each con¬ 
stellation. The whole forms a very readable book, 
which can scarcely fail to interest and amuse the 
more advanced as well as the beginners for whom 
it is intended. 

Three Minute Talks about Children . By Estelle 
Cole. Pp. 64. (London : The C. W. Daniel Co., 
1928.) 2 8. M. net. 

In this unpretentious little book Dr. Cole discusses 
some of the family relationships and shows the 
effect on the child of his mental environment. 
People are apt to forget that, although the material 
environment may be the same for each child in a 
family, there is one factor that can never be the 
same, namely, the position in the family with re¬ 
gard to the others. Here is described the problem 
of the only son, the middle child, the baby. Differ¬ 
ent types of behaviour ranging from the over-good to 
the extremely difficult are illustrated and diagnosed 
and the advice offered is expressed in simple terms. 

The articles are all short and to the point, and 
if, by reading them, intelligent parents can be led 
to look at home conditions sometimes from the 
point of view of the child, a very valuable change 
of point of view will have been achieved. It is 
almost inevitable with Hueh a form of presentation 
that some of the problems will seem too easy and 
some generalisations too sweeping, but the booklet 
should nevertheless prove very useful. 

Principea etformules de Vheredite MenddUenne. Par 
Prof. L. Blaringhem. Pp. xiii+195. (Paris: 
Gauthier-Villars et Cie, 1928.) 40 francs. 

This book gives a general account of the modem 
work on Mendelism, with particular reference to 
cultivated plants such as flax, peas, and barley. It 
is divided into three sections: (1) Menders laws 
and their applications; (2) mosaics and the linkage 
of characters; (3) formulae, tables, and corollaries. 
The last is perhaps the most useful, os it brings 
together in summary form the various mathe¬ 
matical developments of Mendelism, including 
some of the methods and formulas of Johannsen, 
Jennings, Pearl, and others for determining the 
results of different systems of crossing and of in- 
breeding, sex-linked inheritance, etc. The earlier 
part enters into details of the interpretation of 
Menders original experiments. Another chapter 
is on ‘ nuclear mosaics * (crossing-over) in Droso * 
phila (spelled Drosopkyla throughout). 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

A New Connexion between the Absorption Spectrum 
of Hydrogen and the Many Lined Spectrum. 

It will bo recalled that Dieke and Hopfiold showed 
that the absorption bands of H r which are located in 
the extreme ultra-violet (about 1000-1600 A.), were 
due to transitions up from the ground level of 
which they called A, to two higher electronic levels 
which they called B and C respectively. Two years 
ago I found the emission bands in the visible which go 
down to the li> or 2 hS\ level. In a series of papers 
(Proc. Boy. Soc A, vol. 123, pp. 64, 460 ; vol. 124, pp. 
60, 09; vol. 125, p. 23; 1929) Dr. Davidson and 1 have 
been able to show that these bands comprise a large 
number of distinct band systems and contain a very 
large part of the total strength of the visible emission 
spectrum of H a . Various attempts have been made 
from time to time to discover bands in this spectrum 
which end on Dieke and Hopfield’s C level, but, until 
recently, nothing at all convincing has resulted from 
these efforts. 

I have now found a number of band systems which 
end on this C state. These systems all have initial 
states which are identical with one or other of the 
initial states of the bands ending on the 2 l S level. 
Most, though not all, of the bands are weak, but there 
is no doubt about their authenticity as the frequencies 
of the lines are connected by combinations which are 
known with great accuracy. The initial levels from 
which the transitions arise are those denoted by 
Richardson and Davidson as 4 1 A, 4 l B , 4 1 (7, 4 4 l E, 

3 l A, 3 1 C , and 3 W. Possibly 3 l A, 3 l L, 3 W f and *Q 
may have to be included in this list, but there seem to 
be no bands ooming from 4 3 l B, and 3 l M. So far 

as they have been investigated, the band systems have 
the character of band sequences similar to those of the 
o, p, and other systems ending on 2 *5 rather than the 
progressional character of the bands ending on 2 1 S. 
The bands which arise from the initial states to which 
the electronic quantum number 4 has been assigned lie 
in the green, the others in the infra-red. 

The bands all have P', Q , and R' branches, but these 
are not equally developed. Most of them resemble the 
a, p, etc., bands in having the Q branches strongest, R ' 
intermediate, and P* weakest, but the bands starting 
from 4 l E have R* stronger than Q . The lines in each 
band have an alternation in intensity corresponding 
to a ratio in the weights of the alternate states oi 
about 3 to 1 . The stronger lines are Q 2, <?4, R% R'5, 
P'3, P '6 in my numbering, which is one unit higher 
than that used by Hon and others. The transitions are 
governed by the same exclusion rules as operate in the 
other band systems of H t , The doublet differences 
due to the non-coincidence of thtf R' P' with the Q 
final levels increase rapidly with rotational energy. 

The final term differences, both vibrational and 
rotational, agree with those of Dieke and Hopfield’s 
C level to the accuracy of the ultra-violet data, and the 
analysis of the final level confirms the correctness of 
Hori’s analysis of the Werner (C —>• A ) bands. This is 
important for several reasons, but I shall mention only 
one. It shows that this C level is something different 
from the initial level of Richardson and Davidson's 
infra-red bands. This initial level is quite distinct 
from the final level of the a, p, etc., bands, and both 
these levels have total (electronic) quantum number 2 . 
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There is also in the initial level of the bands originally 
called 3 *8 —> 2*5 by Richardson and Das what is almost 
certainly another 2 level. We thus have certainly 4, 
and probably 5, 2 levels in the spectrum of H f . It is 
impossible, on any accepted principles, to classify all 
these 2 levels as singlet levels (or all as triplet levels). 
I therefore think that these new results greatly 
strengthen my view that the a, p , etc., and the *5 —>- 2 9 S 
bands should be assigned to the orthohelium-like 
(triplet) systems, and all the other known band systems 
to the parhelium-like (singlet) systems, 

I think it probable that the following classification 
of a number of the more important levels will turn out 
to be oorrect: Parheliumlike ( singlet ) levels. A-Is 1 2 , 
B ( = 2 1 8) =■ 2t *2, C - 2ir Ul (= final level of present sys¬ 
tems), infra-red = 2o ,1 2, 3 l O = 3<r l 2, 3 l Csr 35*2, 3 ML and 

3 X B = 35 4 II, X Q and the progressions about \4200 = 35 l A, 

4 l E ~ 4<t *2, 4 l O = 45 *2, 4 1 A or 4 l B (possibly both) 

= 45 m, 4 1 x = 45 *A. Orthohelium-likc (triplet) levels . 
Lower levels of a, p, etc., bauds= 2r *2, upper levels 
of these bands — rmr *11 (m= 3, 4, etc,), upper levels of 
the *5—>-2 *5 (or *5'—>-2 *5) bands me *2 (m = 2, 3). 
It would take too much space to defend this classifica¬ 
tion in detail, but a complete account of these systems 
and the conclusions to be drawn from them will be 
published elsewhere. For other views, reference may 
be made to a recent communication in Nature by 
Dieke (June 29, 1929, p. 979) and to articles in the 
Zeitschrift fur Physik by Weizel and by Finkelnburg 
and Mecke. It may l>o permissible to add that the 
number of established electronic levels in is now 
about forty. O. W. Richardson. 


Relationship between h , c, and «*, 


I have been trying to find experimental or jndirect 
evidence bearing on Prof. Eddington’s suggestion 
(Proc. Roy. Soc., Jan. 1929) of the relationship 


ch 

W 


= 130. 


(1) 


For six quantities such as the six fundamental 
quantities c, e, h, G, m , and M (the 4 mass * of the 
proton), I find that the a priori chance of there being 
a non-dimensional product or quotient of any three 
or less of the quantities, of which one may be raised 
to the second power, is between 1 : 1 and 1:6, Two 
such products are, however, found, namely, ch/e * and 
Mfm. Further, assuming the approximate order of 
magnitude of the six quantities, the chance of a pro¬ 
duct chosen at random falling between 2000 and 
1/2000 in value is about 1:7, But the values found 
are 800 and 1840 approximately. It is not, therefore, 
easy to attribute these results to chance. 

On the other hand, if the non-dimensional constants 
860 and 1840 are like those that usually occur in 
physics, I have shown (Phil. Mag., April 1929) that 
they are only to be expected once in about 800 and 
1840 such constants, respectively. Amongst 1125 
constants I have only found one so large as 316; 
and the only case that I remember comparable with 
those now considered is the Reynolds number referring 
to flow through a straight tube just oeaeing to be 
turbulent. The magnitude of the numbers is illus¬ 
trated by the complexity of the suggestions 2*( 16 4- 2*) 
= 2* . 136 { and (1* + 2* + 2* + 3* + 3* + 4*)*= 1849 (see 
Enos E. Witmer, Nature, Aug, 3, p. 180). 

Apart from the experimental evidence given by 
Millikan’s work, tending to show that the number in 
equation (1) is not exactly 130, there is similar 
evidence given by Bohr's theoiy for the Balmer series. 
Thus, writing Rydberg’s constant for hydrogen 

MW..«w - jfrrsjVjssT) • S • <») 
(« being in e.B,u.), and eliminating A between (I) and 
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(2), the product of e/m and e should be obtained very 
accurately, as the errors in the values of Rydberg’s 
constant, c and (1 + m/M) are very small. This pro¬ 
duct corresponds to pairs of values such as 

e/m (e.m.u.) 1-776 x 10 7 \ / 1-797 x 10’ 

e (e.s.u.) 4-867 x 10" 10 / or \ 4*810 x lO" 10 

But evidence that e/m is not appreciably larger than 
1*776 x 10 7 is given by each of the following : 

(i) deflection of streams of electrons; 

(ii) the Zeeman effect; 

(iii) e/M for the hydrogen ion in electrolysis, to¬ 
gether with M/m from comparison of the Balmer and 
Fowler-Piokering series. 

Similarly, evidence that e must not be assumed 
appreciably larger than 4*810 x 10' 10 is given by each 
of the following : 

(iv) the charge on an a particle ; 

(v) equation (1) together with h/e deduced from 
the photoelectric effect and from blaok-body radiation ; 
as well as 

(vi) e (Millikan). 

This indicates that one of equations (1), (2) is in 
error; but the agreement of (i) and (ii) with (iii) 
tends to confirm equation (2), and hence throw the 
doubt on equation (1). W. N. Bond. 

Department of Physics, 

University of Reading, Aug. 19. 


Heat ,of Adsorption of Oxygen and Nitric Oxide 
on Charcoal. 

Marshall and Bramston-Cook ( J.A.C.S 51, 2019 ; 
1929) have measured the differential heat of adsorp¬ 
tion of oxygen on activated charcoal and conclude 
that the heat of adsorption approaches a maximum 
value of 89,600 cal. per gm. mol. of oxygon as the 
amount of gas adsorbed approaches negligible dimen¬ 
sions. They refer to the work of Gamer and MoKie 
(J. Chem . tfoc., ISO, 24511927 ; cf. Far. Soc., 401 ; 
1926), who found at low surface concentrations a heat 
of adsorption of 5000 cal./mol., and observed that the 
heat rose to ft maximum value of 71,000 cal. as the 
surface concentration of oxygen increased and then 
fell off at still higher concentrations. Those values 
were given by an experimental arrangement in which 
a thermocouple was embedded in the middle of a mass 



of charcoal. Marshall and Brameton-Cook suggest 
that it is desirable to repeat this work with thermo¬ 
couples placed at different points throughout the 
charcoal. 

During the lost two years, the work of MoKie has 
been repeated, and in the course of the research 
measurements similar to those suggested have been 
made. These have brought to light the fact that at 
high vacua carbon is relatively a bad conductor, and 
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have also shown that at low oxygen concentrations 
the gas did not distribute itself uniformly throughout 
the mass of the charcoal grains. On this account, the 
vacuum calorimeter employed by McKie was made 
adiabatic, thereby preventing loss of heat from the 
calorimeter during measurement. Under these con¬ 
ditions, two thermocouples, the junction of one placed 
in the middle and that of the other placed on the out¬ 
side of the mass of charcoal, gave the same rise in 
temperature. With this apparatus, the curves in 
Figs. 1 and 2 have been obtained for the differential 
heats of adsorption of oxygen and nitric oxide respect¬ 
ively on charcoal. 

In these exj>ertments, 0*007-0-010 c.c. of gas per 
gram of charcoal were added at a time. For^ oxygen 



Kjg. 2. -Nitric oxldo adsorbed on charcoal at 20° C. 


adsorbed on charcoal, the heat rises from 40 cal./mol. 
to 100 cal./mol. by the third admission and then falls 
to 65 cal., at which value it remains constant except 
for a curious typo of alternation. The maximum 
occurs when 0-025 c.c. of oxygen per gram of charcoal 
had been adsorbed. This maximum shifts after long- 
continued heat treatment at 950° C. to lower surface 
concentrations. The American authors in their 
measurements added 0-03 c.c. oxygen per gram char¬ 
coal at a time, so that their surface concentrations 
were greater than ours. Also they gave the charcoal 
a preliminary treatment at 1000° C. for 00 hours. 

For the same charcoal, the maximum heat of adsorp¬ 
tion of nitric oxide occurs at somewhat higher surface 
concentrations than for oxygen. The alternation 
beyond the maximum does not occur for nitric oxide. 
There is a definite step on the curve indicating the 
presence of areas of different activities on the charcoal 
surface. 

Kistiakowski and Taylor ( J.A.C.S. , 49, 2200 ; 1927) 
have observed similar maxima on the curves for the 
differential heats of adsorption of hydrogen on metals. 
We have not been able to observe the effect in the 
reaction of oxygen with finely divided copper, but 
this may be due to the fact that the surface concen¬ 
trations employed were too high. With oxygen on 
copper, the maximum heat occurs at the lowest 
surface concentrations used. 

The maximum value for the heat of adsorption of 
oxygen on charcoal which was obtained for single 
admissions of gas occurs when 0-12 c.c. oxygen is 
added per gram of charcoal. The value, 89 cal., 
agrees with - that of Marshall and Bramston-Cook, 
The value obtained probably depends on the nature 
of the charcoal. 

It is difficult to decide whether the above pheno¬ 
mena are due to activation of the carbon surface or 
to incompleteness of the reaction between oxygen and 
carbon at low surfaoe concentrations. The experi¬ 
mental evidence is, however, in favour of the latter 
hypothesis. H. I. Btnx. 

W. E, Garner. 

University, Bristol, July 30. , 

L2 
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Natural Selection. 

The confusions and obscurities in Prof. MacBride* s 
recent letter (Nature, Aug. 10, p, 225) may perhaps 
excuse some of us if we pause awhile before giving 
Up the “ facile truism ” of natural selection. 

(1) Prof. Poulton did not “ quote in escienao a letter 
from Darwin to the distinguished American botanist 
Asa Grey ”, but two short extracts from the con¬ 
cluding chapter of “ The Variation of Animals and 
Plants under Domestication ” which had accompanied 
it (Nature, June 8, p. 874). For Prof. MacBride to 
have been “ well acquainted ” with the substance of 
those quotations before writing his first letter (Nature, 
May 11, p. 712), he must have read it, and with some 
attention, in the original, where it occupies nearly a 
page in Chap. xxi. and more than a page in Chap, 
xxviii. Inadvertence is no crime, but it is worth 
noting that Prof. MacBride does not always verify 
his references, and is liable to lapses both of memory 
and of pen. 

(2) Natural selection, it will be remembered, was 
compared by Darwin to a man building an edifioe, 
not of cut stones, but by selection from the varied 
fragments of rock at the base of a precipice. Prof. 
MacBride terms Darwin’s analogy “ false " and his 
reasoning “ thoroughly bad ”—false, because Darwin’s 
organic variations were fortuitous, while the varia¬ 
tions of stones are “ definite ”, as may bo seen by 
comparing a scree of Harlech grits with one of 
Llanberis slates. Having a critical mind, Prof. 
MacBride will at once recognise his mistake in this 
illustration. Darwin’s metaphor dealt with the stones 
beneath one precipice, not two ; and in any one scree, 
as Prof. MacBride noted, the stones are mostly of 
one type, with the characters due to fracture from 
one kind of rock,—grit or slate, say, but not both 
together, The variation in the shapes and sizes of 
the stones is thus homotypic and fortuitous, and 
obeys the laws of chance, as Darwin assumed. Prof. 
MacBride’s illustration would be valid only in a 
comparison between the variations of two different 
types of animals, say herrings and sea-urchins ; but 
Darwin was illustrating an act of evolution, which 
involves only the variation of one typo. 

(3) Darwin’s analogy is also falsified, according to 
Prof. MacBride, by another discrepancy, since house¬ 
building involves “psychic factors” (“purpose”, 
“end”, “ideal”), whereas his theory of evolution 
did not. All metaphors, of course, have their limits 
of application, but in this case the objection is 
groundless, since Darwin only used his metaphor to 
illustrate the relations of selection to the raw materials 
of variation. From his point of view the psychic 
outfit of the builder could bo ignored. The building 
operations of an arenioolous foraminifer or of a caddis 
worm would have suited him almost as well but for 
their relative unfamiliarity (of. the simpler version in 
Chap. xxi. of “ Animals and Plants ”). 

(4) “ Natural selection ”, says Prof, MacBride, 
merely means “the survivors survive” (loc. cit., 
May 11): the idea of a differential death-rate, which 
discriminates between the possessors of different 
“ variations ”, is “ definitely not true *\ To obtain 
this result, however, it is first of all desirable to rule 
out of consideration all “ ill-adapted types ” as be¬ 
longing 44 not to the natural) but to the pathological ” 
(Aug. 10). The new philosophy, it thus seems, is 
frankly Procrustean. 

(5) Yet, in spite of all this, Prof. MacBride goes on 
to say, “ natural selection is a reality He is con¬ 
vinced of its reality because for seventeen years he 
has 41 raised annually thousands of larvae of the same 
species”. Presumably he has witnessed a heavy 
mortality in his pots. ” But what is * selected r ”, he 
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says, “ is not the 1 random ’ variation, but ..." the 
most plastic individual that is, the one which reacts 
best to the environment; in other words, the most 
vigorous Prof. MacBride has been severe with 
others for their “ unsupported assumptions ”, but 
who can tell what a torrent of pungent epithets he 
would have poured over this remarkable passage if 
he had found it in the writings of Darwin, Poulton, 
or any other prominent advocate of Darwinian selec¬ 
tion ? There is just the possibility, however, that it 
is an elaborate joke, and means : “ Even under the 
superlative conditions of my own rearing jars, natural 
selection insists on remaining a truism.” If, on the 
other hand, it is to be taken seriously, one may perhaps 
ask Prof. MacBride how he knows that the survivors 
were the 41 most plastic ” individuals, which reacted 
best to the environment. A word or two also on the 
nature of the ‘ reactions ’ would be welcome. 

(6) Prof. MacBride characterises the mental atti¬ 
tude of Darwin and his family towards natural selec¬ 
tion as an example of the error due to the “ reification 
of words ”. After his latest pronouncement it seems 
just a little doubtful whether the “ verification of 
things ” really offers the prospect of a more fruitful 
gospel. 

Walter Garstang. 

Leeds, Aug. 24. 


Nature of the Rickets-producing Factor in Cereals. 

W^E have become used to the idea that rickets is a 
vitamin deficiency condition, and yet there are several 
facts which militate strongly against complete accept¬ 
ance of this hypothesis. The most important con¬ 
sideration is the fact that rickets can be produced 
experimentally by feeding with excess of cereals. It 
will be remembered that before the demonstration 
that rickets could be induced in puppies by a diet 
devoid of what we know now to be vitamin D, one 
theory of the etiology of rickets in infants attributed 
the disease to the well-known excessive carbohydrate 
(or, to be more accurate, cereal) intake of the children. 

E. Mellanby, Holst, and Green and Mellanby have 
followed up this interesting observation, and their 
recent investigations have shown even more con¬ 
clusively that typical rickets can be induced in grow¬ 
ing puppies and rats by feeding with excess of cereals, 
or by adding extracts of cereals to a diet which does 
not produce rickets in control animals. The cereal 
employed was mostly oatmeal, but wheatmeal, rice, 
barley, maize, white flour, wholemeal flour, and peas 
were also found to have the same anti-calcifying effect, 
although not to the same extent. 

As to the nature of the substance that is responsible 
for this effect, there has been much speculation. It is 
not the contained starch or the salts, and it had been 
concluded that it is an 4 anti-vitamin ’ present in small 
amounts in the cereals, thermostable, dialy sable, 
but destroyed by prolonged boiling with acid. The 
great stumbling-block to investigation has been the 
mechanical difficulty of the extraction of the cereals. 

In my experiments I first evolved a simplified 
method of extraction. In short, the prooess consists 
of boiling the oatmeal with one per cent hydrochloric 
acid for $ome hours, then evaporating the solution to 
a small bulk, and dialysing against distilled water; 
the dialysat© is evaporated to dryness and then ex¬ 
tracted with 95 per cent alcohol; the alcohol is 
evaporated off and the final residue is dissolved in 
water and is ready fer injection into animals, I then 
set out to investigate what action the cereal extract 
has on the blood calcium level. After prolonged in* 
veetigation, I am able to report that cereals—or *t 
least oatmeal, as most of my work was done on oat* 
meal—contain a substance which when injected! into 
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rabbits lowers the blood oaloium. The character of 
the response of the blood calcium level is the same as 
I previously found to be the case for extracts of bovine 
ovaries, namely, a lowering of blood calcium of about 
90*36 per cent usually in twenty-four hours and a return 
to normal in about forty-eight hours. In all respects 
the type of response was exactly the same as that re¬ 
corded in the case of ovarian extract. 

It would thus appear that the substance which has 
the anti-oalcifying action has the same action on 
the blood calcium as the ovary. One can therefore 
assume that the mode of action of this 4 anti-vitamin ’ 
is simply by reducing the blood calcium ; hence the 
observations of previous investigators that this action 
of cereals can be counteracted quantitatively by ad¬ 
ministering either calcium salts or vitamin D, both of 
which act by raising the blood oaloium. From the 
work of Robison and his associated we know that the 
bone enzyme or phosphoric esterase occurring in 
ossifying bone is quite adequate in rickety bone, but 
faulty ossification in rickets is apparently due to in¬ 
sufficient concentration of calcium or phosphorus or 
both in the blood. 

The implications of this finding are many and varied 
and are fully discussed in the paper appearing shortly, 
which contains a full report of this work. The most 
important result is that rickets cannot be conceived 
to be purely a vitamin deficiency condition, but is 
primarily and ultimately due to a lowering of the 
blood qaloium. This lowering of the blood calcium 
(and a low blood phosphorus is most probably 
secondary to it) can be produced by lack of vitamin D, 
by the administration of cereals, or by a faulty 
calcium to phosphorus ratio in the diet. Actually, 
rickets may yet prove to be a manifestation of hypo¬ 
parathyroidism in young growing animals. If that is 
the case, our present conception of the rdle of vitamin 
D and probably of the other vitamins will have to 
change very appreciably. 

L. Mxrvish. 

Department of Physiology, 

Medical School, 

University of Cape Town, 

July 18. 

Vitamin B. 

In recent work Dr. Vera Reader (J. Soc. Cham. Ind. t 
47, 1247 ; 1928) hew found that at least two thermo- 
labile vitamin B factors are necessary for the nutrition 
of the rat, in addition to the factor or factors supplied 
by alkaline autoclaved marmite. Proof of these 
three * B * factors has been made possible by the use 
of concentrates prepared from baiter’s yeast by the 
extended method of Kinnersley and Peters (Bioch, 

22, 419; 1927), in which the process was carried 
through to the alcohol stage. These concentrates 
contain B.l, and are highly curative to the pigeon, 
but when given to rats in large amounts (up to 8 
pigeon doses per diem), they do not supplement com¬ 
pletely alkaline autoclaved marmite (pH = 9*0 for 
1 hour at 120° 0.). The latter contains the thermo¬ 
stable so-called anti-pellagra factor. These facts 
dispose of any objections raised in a recent paper 
(Aykroyd and Rosooe, Bioch. J., 28, 493). 

The three factors in question are present in fresh 
marmite. I have found that fresh marmite in the 
f>r*sence of casein and ood liver oil does not lead to 
resumption of maximum weight in adult pigeons fed 
upon polished rice. As I have confirmed the finding 
of Wmiams and Waterman (J. Biol . CW„ 78, 311; 
1828), that increase to a maximum weight readily 
takes place upon a whole wheat diet, the factor dis¬ 
covered by Dr. Header is not the same as the thermo* 
labile factor of Williams and Waterman. In so far 


as it is thermolabile, it would also appear to differ 
from that of Hunt (J. Biol. Ohem 79, 723; 1928). 

I am directing attention to these facts here because 
of their importance to workers in this field. It should 
be realised that at least five ' B ’ factors have now been 
described: (1) the original thermolabile, anti-neuritic, 
curative to pigeons; (2) a second thermolabile 

(V. Reader); (3) a thermostable factor present in 
alkaline autoclaved marmite (anti-pellagra, Gold- 
berger, etc.); (4) a second thermostable factor 

described by Hunt; together with (6) the ‘ Williams 
and Waterman * factor. The importance of the 
latter has at present been demonstrated only in 
pigeons. According to the exact conditions of the 
tests, some of these factors must have been included 
as either B.l or B.2 in much of the previous work. 

Rudolph A. Peters. 

Department of Biochemistry, 

Oxford, July 29. 


Adsorption of Water by Wool, 

In the current number of the Transactions of the 
Faraday Society (26, 461; 1929), Mr. A. T. King 
discusses the changes produced by stretching in the 
hygroscopic capacity of single wool fibres. Although 
of a different nature and carried out for a different 
purpose, the following independent experiments seem 
to provide an answer to some of the inquiries raised 
by Mr. King’s paper. 

I have shown in previous papers that when wool 
fibres are held stretched in water, the fibrillro within 
the cells undergo plastic flow and take a permanent 
set. It seemed probable that the affinity of the 
fibrillar structure for water would be increased by the 
disorganisation of its crystal structure and the question 
was examined in the following manner. Two con¬ 
secutive 5-centimetre lengths were cut from a single 
wool fibre, one of these being kept stretched 30 per cent 
of its length in water at 26° C. for twenty-four hours, so 
as to occasion the maximum possible plastic flow of 
the fibrillar structure. At the end of this timo the 
fibre was released and allowed to return to its original 
length. The other 6-oentimetro length of fibre was 
simply immersed in water at 25° C. for twenty-four 
hours without stretching. A sufficient number of fibres 
were treated in this way to provide ultimately about 
30 milligrams of both types of material. I have 
shown that no rupture of fibrillee occurs in single wool 
fibres if these are not stretched beyond 30 per cent 
of their length, so that the only difference between 
the two samples was that in one case tho fibrillaa 
had undergone plastic flow, whereas in the other 
case they remained completely unaltered. 

The amounts of water adsorbed by the two samples 
were determined at a number of different humidities 


Relative Humidity 
(per cent). 

Percentage of Water adsorbed by: 

Untreated Wool. 

Stretched Wool. 

03-3 

14*31 

14-44 

92-6 

24-92 

25 77 

100-0 


,. 

760 

17-92 

1896 

34 2 

9-63 

10-24 


by suspending them from a quartz spiral balance over 
sulphuric acid solutions of tne required strength in a 
constant temperature room (22dr C.). Each sample 
.was taken from absolute dryness up to saturation in 
stages, and then in the reverse order to dryness, so that 
the values given in the accompanying table correspond 
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with true adsorption and desorption processes. The 
amount of water adsorbed at 100 per cent relative 
humidity is not indicated because of the difficulty in 
preventing actual condensation of water on the wool. 
In every instance the amount of water adsorbed by 
the wool which had been stretched was greater than 
that adsorbed by the untreated sample, and it seems 
clear that plastic flow in the fibrillar structure alone 
will increase the affinity of wool for water. 

J. B. Sfeakman. 

The University, 

Leeds, 

Aug. 14. 

The Adsorption of Organic Acids by Charcoal. 

In the recent issue of the Proceedings of the Royal 
Society (A, 124, 554 ; 1929), H. J. Phelps and R. A. 
Peters, while studying the adsorption of some organic 
acids on pure charcoal as a function of the hydrogen 
ion concentration, come to the conclusion that, in the 
given conditions, the non-dissociated molecules and 
not the corresponding anions are adsorbed. This 
conclusion is based on similar observations to those 
already made by R. Wurmser and myself some years 
ago (C.If., 179, 972 ; 1924) with another charcoal, 
that, while for different acids there is no relation 
between adsorption and dissociation, in the case of 
the same acid, there is a very definite relation between 
these two phenomena ; and I am very clad to see 1 our 
'results confirmed and enlarged by tne interesting 
work of Messrs. Phelps and Peters. 

May I now recall that, in another communication 
published in the same year (C.R. t 179, 1404 ; 1924), 
which seems to have escaped the attention of the 
authors, I was able to give a definite proof of the 
selective adsorption of non-dissociated molecules by 
the charcoal used. Having previously determined 
(spectrographically) the sum molecules + possible anions 
adsorbed, I measured the electrical charge acquired by 
the charcoal particles after adsorption, and found it 
completely independent of the quantity and of the 
nature of the adsorbed acid, the data being of course 
reduced to the same hydrogen ion concentration. It 
seems, therefore, that this is the best proof of the 
elaotriool neutrality of the adsorbed substance. 

It is easy to see that this result, of course, does not 
exclude the possibility of electric forces playing a 
rdle in that type of adsorption phenomena, when one 
recalls that the molecules adsorbed here are dipoles 
which are liable to be affected by electrostatic forces 
(cf. V. Henri, “ Structure des molecules ”), 

Claudh Fromageot. 

Kaiser Wilhelm Institut fttr Biochemie, 
Berlin-Dahlem. 


Anomalous Diamagnetism. 

In a letter in Nature of June 22 (p. 945), reference 
was made to the Ehrenfest hypothesis which ascribes 
the high diamagnetic susceptibility of bismuth to the 
existence of closed electron oTbits of larger them 
atomic dimensions in association with the crystal 
lattice. 

It may be pointed out that the existence of suoh 
orbits appears to furnish a very natural explanation 
of a variety of phenomena which up to now have 
been obscure. In the first place, the extremely pro¬ 
nounced diamagnetic anisotropy characteristic of 
bismuth (and also of graphite) becomes immediately 
intelligible as a consequence of the specific orientation 
of the assumed electronic circulations within the 
Crystal lattice. Further, the large Hall effects and 
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changes of electrical resistance exhibited by bismuth 
and graphite when placed in a magnetic field beoome 
comprehensible, since the electronic circulations would 
be modified by the field, and result in corresponding 
modifications of the flow of electricity through the 
substance under a simultaneously impressed, electro¬ 
motive force. There would be every reason to expect, 
as is indeed the case, that the magnitudes of the Hall 
effect and the change of resistance would depend on 
the orientation of the crystal in the magnetic field 
and the direction of flow of electricity through it. 

Then again, with rise of temperature and consequent 
thermal derangements of the lattice, the postulated 
electronic circulations would tend to disappear and 
give place to chaotic electronic movements. The 
diamagnetic susceptibility would then diminish towards 
its normal value for a non-crystalline condition of the 
substance, and corresponding changes would occur in 
the coefficients of the Hall effect and magnetic varia¬ 
tion of electrical resistance. That liquid metals do 
not, so far as I am aware, exhibit a measurable Hall 
effect is significant in this connexion. 

In close analogy with the influence of tempera¬ 
ture, and presumably to be explained on very similar 
lines, is the remarkable fact that the anomalous 
diamagnetism of bismuth and of graphite tends to 
diminish or disappear when the substances are reduced 
to a colloidal condition. 

Finally, it may be remarked that the dimensions 
of the erystal lattice cannot be uninfluenced by the 
existence of such regular electronic circulations within 
it or by modifications produced in them by an external 
agency. That the magnetostriction of bismuth in 
strong fields discovered by Dr. Kapitza (Nature, 
July 13, p. 53) is connected with the anomalous 
diamagnetism of the substance admits of little doubt. 
The notable increase in magnetostriction at low 
temperatures observed by him appears to fit in very 
well with the Ehrenfest hypothesis. 

C. V. Raman. 


Dew: Does It Rise or Fall ? 

Messrs, E. E. Free and Travis Hoke begin Chapter 
xiii. of their recent work on “ Weather ” (Constable 
and Co., 1929) by stating that “ the chief thing to be 
said about dew is that it doesn’t fall, early or late, on 
Maxwelton or any other braes. In fact it rises.” 
They go on to explain that dew is formed when the 
warm, moist “ breath of the ground ” comes in con¬ 
tact with colder objects, such as leaves, twigs, or 
spider webs, causing precipitation. They make no 
note of the fact that dew is formed only under a clear 
sky which allows free radiation of the earth’s surface 
heat; but they make the following surprising state¬ 
ment : 41 Most of the dewdropa on leaves and blades 
of grass, especially leaves close to the ground, are on 
the under sides ; that is, the side of the leaf or grass 
closest to the soil.” 

This was so widely at variance with the general 
impression I had reoeived, that I went out on three 
dewy mornings to examine the herbage, and found, 
as I expected, that while the upper surfaces of leaves 
were heavily bedewed, the under surfaces were quite 
dry. 

In stating that dew does not fall, but rises, the 
authors seem to be treating of dew before it is formed. 
It is true that the warm air radiated from the earth is 
charged with moisture, but that continues as vapour 
until it meets the cold night or morning air, when it is 
condensed and precipitated as dew. The vapour 
rises, but the dew can only be described as falling, 

* „ ‘ Herbert Mixwxm 

Monrath. 
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Early Man in East Africa. 


I T was inevitable that problems relating to early 
man and his culture should count largely in the 
proceedings of Section H (Anthropology) at the 
South Africa meeting of the British Association. 
Not only had the study made great strides locally 
since the Association last met there in 1905. Recent 
discoveries such as that of Rhodesian man and the 
Taungs skull had aroused intense interest which was 
bound to find expression. The meeting afforded 
European archaeologists a unique opportunity to 
acquire first-hand knowledge of local conditions and 
to discuss them on the spot. In addition, the pres¬ 
ence in Johannesburg of a number of visitors to the 
International Geological Congress made it possible 
to bring together a body of expert opinion on points 
depending upon geological evidence in conditions 
which it was improbable would recur. 

Among the more important of the topics which 
had been announced for discussion was that of 
early man in East Africa, Mr. L. S. B. Leakey hav¬ 
ing undertaken to report upon the work of the East 
African Archaeological Expedition in 1926-27 and 
1928-29. It will be*remembered that a preliminary 
report -on the earlier season’s work was presented 
to Section H of the British Association at the 
meeting in 1927. The work of the second season 
has confirmed, but at the same time has extended, 
the tentative conclusions based upon the earlier 
investigations in such a way as to necessitate a cer¬ 
tain amount of revision in terminology and cor¬ 
relation. (A note of this revision appeared in a 
letter from Mr. Leakey and Mr. J. D. Solomon, 
geologist of the expedition, which was published 
in Nature of July 6, p. 9.) 

At the close of operations in 1927, three pluvial 
phases and one post-pluvial wet phase had been 
recognised, the latter connected with the 185 feet 
beach of Lake Nakuru, and Stone Age industries 
had been found associated with the seoond and third 
pluvial phases. Human remains were associated 
with the third phase, to which the name of 4 Elmen- 
teita man * had been given, and also with the post- 
pluvial wet phase of Nakuru. By the work of the 
second season, a still earlier pluvial phase, a number 
of earlier cultures and more human remains were 
revealed. Further, a gap in evidence was filled 
by the discovery of large collections of animal 
remains. 

On the basis of these results, suggestions have 
been put forward as to their age, and a tentative cor¬ 
relation of the pluvial phases with the glaciations of 
Europe has been made. If this should be confirmed, 
it will establish a direct time relationship between 
the European and Central Afrioan Stone Age 
cultures. 

The work of the Expedition has centred mainly 
around the chain of lakes which lie on the floor of 
the eastern branch of the Great Rift Valley from 
Lake Baringo in the north to Lake Magadi in the 
south, the central area round Lakes Nakuru, Elmen- 
teita, and Naivasha being worked out in greatest 
detail These lakes, now shrinking rapidly, in for- 
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mer times have been of considerable size and depth, 
as shown by the old lake beaches. They bear evi¬ 
dence of considerable climatic changes in times 
stretching back to the Pleistocene or possibly to the 
Pliocene. 

As a result of fresh evidence, the nomenclature 
now suggested is as follows : 


Old Name . 
Post-Pluvial wet 

Third Pluvial . 
Second Pluvial 
First Pluvial . 


New Nam<e. 
f Nakuran, 
l Makaliaiu^ 
Gamblian. 
Enderian. 
Eburrian. 


The old first and second pluvials are considered 
minor phases of the same event, not separated by 
a period of aridity, but merely by a break in the 
pluvial conditions of the Enderian. The Eburrian 
corresponds to Prof, J. W. Gregory’s Kamasia Sea, 
which that authority attributed to the Miocene, a 
view which Mr. Leakey does not accept owing to the 
occurrence in it of an Aeheulean culture. 

An association of cultures with these phases has 
been worked out. It is to be noted that Mr. Leakey 
employs a European terminology in preference to 
a localised nomenclature, but he puts in a caveat 
that, though based upon resemblance, no implica¬ 
tion of contemporaneity is made thereby. It has 
to be borne in mind that the Kenyan cultures, 
owing to a difference of material, present varia¬ 
tions which do not appear in the European cultures. 
With this reservation, the culture and pluvial 
sequences are associated as follows :— 


Pluvial #. Culture#. 

• -iissr- 

Makalian . . Elmenteitan. 

(Late Gamblian) Red-bed culture. (Mousterian in¬ 
fluenced by Aurignaeian.) 
Gamblian . . Upper Kenyan Mousterian. 

Upper Kenyan Aurignaeian. 
Enderian . . Lower Kenyan Mousterian. 

. Lower Kenyan Aurignaeian. 
Eburrian . . Kenyan Aeheulean. 

In regard to this classification, it is to be noted 
that both Mousterian and Aurignaeian occur at 
the base of the Enderian deposits, although only a 
very small series of Aurignaeian types has been 
found. Right through the sequence the two co¬ 
exist side by side, but there is no sign of any fusion 
until the closing stage of the Gamblian in the Red- 
bed culture. This has close affinities with the 
Bambata culture of Southern Rhodesia and the 
Still Bay of South Africa. The most strongly 
developed Aurignaeian is found in the lowest de¬ 
posits of Gambles Cave II, the chief tools being 
backed blades of Chatelperron and Gravette type, 
„ burins and end- and keel-scrapers. The Elmen¬ 
teitan is a localised development of the Upper 
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Kenyan Aurignacian without exact parallel in 
Europe, but with close affinities to Magdalenian, 
With it is associated a very fine pottery. The 
Nakuran is a culture contemporary with and 
closely allied to the Kenyan Wilton, so called from 
its resemblance to the Wilton industry of Southern 
Rhodesia. With it are stone bowls, pestles and 
mortars, and other evidences of agriculture, hut 
circles of stone without mortar, and a few beads 
of agate and faience said to resemble beads of 
Mesopotamia and pre-dynastic Egypt. 

Fragmentary human remains and two whole 
skeletons have been found in Gambles Cave II 
associated with the Aurignacian culture. Unques¬ 
tionably Hvmjo sapiens and non-negroid, they show 
certain resemblances to the Elmenteita type which 
followed and was probably descended from them. 
The Elmenteita type, found in association with 
Elmenteita culture in 1927, is also non-negroid, 
though one skull, a female, shows definite negroid 
tendencies. On a Wilton site at Willey's Kopje, 
though not of proven makers of Wilton, were a 
number of skeletons of long-limbed negro type, but 
with several features distinguishing them from 
any modem negro series. The only complete skull 
from Nakuru is on the whole non-negroid, yet it 
has certain negroid characters. In certain respects 
it is said to recall skulls from Al-Ubeid, near Ur. 

The fauna have not yet been worked out, but 
they include an extinct horse of Enderian date and 
an extinct water buffalo of Gamblian date. Dr. 
E. Reck, of Oldoway, considers the Enderian fauna 
equal to the Oldoway fauna, in which 50 per cent 
were extinct species, and associated with them was 
a skeleton of Homo sapiens almost certainly of the 
same race as Mr. Leakey's Gambles IT. 

As regards the correlation of the pluvial periods 
with the European time sequence, there is a strong 
probability that the glacial phases of Europe must 
have resulted in an increased rainfall in regions to 
the south. This may account for the pluvials of 
Kenya. It is therefore suggested that the Makalian 
should be compared with the Buhl Stadium and 
that the two major plu vial,events should be corre¬ 
lated with the glaciations of Riss and Wtirm. 
However that may be, local evidenoe, such as the 
fact that the Eburrian sories are faulted by the 
second main series of the Rift Valley faults, and 
that the Enderian series have yielded pleistocene 
animals, affords good grounds for considering the 
two main pluviab as Pleistocene events, possibly 
with the beginning of the first major pluvial in the 
Pliocene, the minor pluvial (MakaUan), being at the 
close of the Pleistocene and beginning of the Holo¬ 
cene. Thus both Mousterian and Aurignacian can 
be considered as arriving in Kenya at the beginning 
of the second half of the Pleistooene. 

It will not be out of place to refer at this point to a 
paper presented to Section H at Johannesburg on 
July 31, by Mr. C. van Riet Lowe, on the archeology 
of Sheppard Island and the Vaal Valley generally, 
Mr. Lowe’s investigations have established three, 
and probably four, pluviations in South Africa, with 
three of which different palaeolithic cultures are 
associated. In the First Pluvial, man practised a 
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Lower Stellenbosch (true Chellean type) culture, as 
foundin terraces 30-lOOfeetabove present river'level. 
In the Second Pluvial is Upper Stellenbosch (that is, 
Acheulean type) side by side with mammoth and 
Arckidiskodon Sheppardi and Archidiskodon Trans - 
vaahnsis. In superimposed lighter gravels are the 
remains of Faureemith (La Miooque type) industry 
mixed with remains of Middle Stone Age of a 
distinct Mousterian flavour—the earliest arrival of 
the Mousterian which ultimately gave rise to pure 
Middle Stone Age industries practised throughout 
the country. Belonging to the lighter gravels are 
two extinct species, Equus Capensis and Bubalv* 
Bainii —this latter the extinct water-buffalo found 
by Mr. Leakey in Kenya. A period of extreme 
aridity of considerable length preceded the Third 
Pluvial, in which appear folk of a true Neoanthropic 
type practising the industries of a Later Stone Age 
with marked Capsian-Aurignacian flavours. These 
overlie a heavy stratum of silt which oovers the 
Middle and Earlier Stone Age remains. This 
deposit, which represents the moBt reoent terrace of 
this type in the Vaal Valley, is most probably 
Pleistooene. Mr. Lowe, while holding it reasonably 
probable that these pluvials might be correlated 
with European glaciations, did not consider the 
time yet npe for anything more than the most 
tentative of suggestions. 

It is scarcely necessary to emphasise the signific¬ 
ance of Mr. Lowe’s contribution to the problem of 
early man in Africa in relation to Mr. Leakey's 
investigations. It must be evident that a great 
deal more investigation and reflection on the 
evidence already at hand is necessary before any 
conclusion can be formulated. That we have not 
yet attained any crucial evidence as to the place of 
origin of man’s early cultures is obvious ; yet, as 
always, it seems to point to the north, possibly to 
somewhere in the Saharan area, at this period not 
yet arid. In Man for July, Mr. Way land of Uganda, 
who unfortunately was prevented by illness from 
taking any part in the discussions, inculcated 
oaution in drawing conclusions from the Kenya 
evidence, and, while suggesting a rather later date 
than had previously been claimed for Nakuru man, 
looked tentatively to Miss Caton-Thompson’s 
Fayum neolithic for a possibly contemporary, 
possibly even older culture. 

The whole question, as was to be expected, gave 
rise to considerable discussion, and a committee 
appointed ad hoc held two sessions in which it was 
discussed and questions of terminology thrashed 
out. Of this no doubt more will be heard later. 
Some of the members have had the additional 
advantage that on their return they have visited 
Kenya and inspected the sites on which Mr. Leakey 
has worked, In a cable from the Times corre¬ 
spondent at Nairobi, published on Sept, 3, it is 
stated that Prof. H. J Fleure has confirmed the 
conclusions as to the succession of deposits and 
agreed that the human remains are different from 
those of any of the modem population, white hold¬ 
ing that the succession of cultures affords an extra¬ 
ordinary parallel with those of the Old Stone 4ge 
in Europe. 
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Science and Engineering . 1 


By Prof. 

HE economic and beneficent importance of the 
work of the engineer is recognised by all, in 
the provision of safe, reliable, and efficient means 
of transport and in the wonderful harbours and 
docks which make possible the interchange of 
commodities between the nations ; in the utilisa¬ 
tion of sources of energy for doing the work of the 
world ; in the equipment of factories and work¬ 
shops with machines that produce abundantly so 
that the standard of life is raised ; in supplying to 
communities pure water and in the disposal of 
sewage without danger to health or to the con¬ 
tamination of rivers and streams ; in making it 
possible to plough the great spaces and gather the 
abundant harvests with little labour ; in the pro¬ 
vision of implements to combat the enemies of the 
fruit harvest and in the construction of dams and 
reservoirs to store the abundant rains for the time 
of drought so that even the barren places shall be 
fruitful and rejoice. For these achievements of 
engineering it is not difficult to obtain recognition, 
but it is often overlooked that engineering is 
affecting the intellectual outlook of peoples and by 
its very successes may introduce social and poli¬ 
tical problems of great significance. 

It is not, however, desired in this address to 
emphasise the intellectual or political influences 
of engineering but rather to suggest: (1) the vital 
importance of scientific research to engineering ; 
(2) that as in the remarkable engineering develop¬ 
ments of the last century the scientific method has 
been the key to progress, even so it must be in the 
future ; ana (3) that there are many engineering 
problems of great interest and importance, not 
only to engineers but also to the general public, 
which can only be solved by supplementing ex¬ 
perience by direct and indirect attack, using all 
the aids that mathematical and experimental 
science can give. It is also desired to suggest that 
all the arguments for a public interest in scientific 
research apply with particular force to the subject 
of engineering. 

[To illustrate these three aspects of his subject, 
Prof. Lea touched upon many branches of engineering 
and scientific inquiry, ranging from ancient engineer¬ 
ing as seen in Mesopotamia, Egypt, and Rome, to the 
pregnant researches of Carnot, Clausius, Froude, Rey¬ 
nolds, Rayleigh, Maxwell, Hertz, Fleming, Coker, 
Eddington, Einstein, Miohelson, and Moriey. *‘ Upon 
almost every section of this Association ”, he said, 

“ engineering lays tribute, and in return engineering 
has given something at least to make- possible much 
of the brilliant work associated with other sections ”* 
Only the precision of modem engineering has made 
possible the manufacture and control of great tele¬ 
scopes and other instruments by which the predictions 
of Einstein oould be tested. 

In the main, however, Prof. Lea kept to the im¬ 
portant matters of prime movers, structures, aero¬ 
planes and airships, materials and roads, all of which I 
afford abundant testimony to the interdependence of j 

* toom the CtMlfcntl&l iddnu to Section G (Enfroeerintf) of the ■ 
BrttkklUiroelft&A, fotiveted on Aug, l. 
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C. Lea. 

engineering and abstract science... There were great 
bridges in ancient times, but such structures as the 
Forth Bridge, the Sydney Harbour Bridge, the Zam¬ 
bezi Bridge, and the Hudson River Bridge of 3500 ft. 
span, now in course of construction, were not possible 
before the birth of modern science and the scientific 
method. Neither was there a useful steam engine or 
other great and efficient prime mover before there 
came into the intellectual life of Europe that wonder¬ 
ful renaissance out of which modem experimental 
science was bom. ^ 

Before Savory and Newcomen produced the first 
successful steam engine, many experiments on the 
pressure of the atmosphere, the relation between pres¬ 
sure and volume in gases and on the condensation of 
steam, had been made by Porta, Torricelli, Papin, 
Boyle and others. Watt’s great improvement of the 
steam engine was surely not an mvontion in the 
ordinary sense, but a splendid deduction from the 
quantitative knowledge of the latent heat of steam 
obtained from his own experiments and those of 
Black. In the latter part of the eighteenth oentury 
and the beginning of the nineteenth, organised experi¬ 
ments on the flow of fluids were carried out, relative 
velocities, momentum, and kinetic energy were well 
understood, and the next step was made by Ponoelet 
in 1832, who enunciated the guiding principles under¬ 
lying the design of vanes receiving moving fluids, and 
from that time progress has been so remarkable that 
to-day water turbines of more than 70,000 h.p., having 
efficiencies greater than 80 per pent, are being con¬ 
structed. The brilliant achievements in the develop¬ 
ment of the steam turbine of Sir Charles Parsons and 
others following in his steps are to-day well known. 

At the beginning of the nineteenth oentury there 
were probably 10,000 engines in England, giving a 
total horse-power of about 200,000. To-day, steam 
turbines, each capable of developing 200,000 h.p., 
have been or are being made for stations in various 
parts of the world. It seems very doubtful if this 
could have been possible except as a consequence of 
the work of Poncelet and two centuries of scientific 
experiment.] 

Prime Movers. 

Though so much has been done in the develop¬ 
ment of prime movers, there is perhaps no move¬ 
ment in engineering to-day that is of greater 
interest, not only to engineers but also to the 
neral community, than the attempts that are 
ing made to increase considerably the efficiency 
of power production from coal and other fuels. 
The average overall thermodynamic efficiency of 
the public stations distributing electrical energy 
in Great Britain for the year ending March 1928 
was about 15 per cent. The best station had an 
efficiency of 21-3 per cent. Recently a power unit 
has been supplied from England to Chioago wliioh 
on test gave an efficiency of 34 per cent—a re¬ 
markable figure. Making allowance for boiler 
losses, efficiencies of from 25 to 35 per cent ought 
to be possible, therefore, in the future, and if only 
suitable materials can be developed to meet the 
onerous conditions of temperature, corrosion, and 
erosion, higher efficiencies than 35 per cent may 
be* anticipated with, steam plant. Still higher 
thermodynamic efficiencies may be expected, as 
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well as the chemical riches of the coals preserved, 
if, as a result of research, solid fuel engines or gas 
turbines can bo developed. 

At the temperature of from 400° F. (205° Cl) to 
600° F. (315° C.) at which boilers and super-heaters 
have until recently worked, mild steels have been 
found suitable. To realise higher efficiencies than 
at present, much higher temperatures will be re¬ 
quired, and at contemplated temperatures of 
1000° F. (538° Cl) and upwards carbon steels creep 
at low stresses. Below a certain stress, at a par¬ 
ticular temperature, which I have ventured to call 
* the limiting creep stress the creep ceases or 
becomes so small that it cannot be observed in, 
say, a number of days. This * limiting creep stress ’ 
is evidently the important factor in the problem 
of high working temperaturos. Experiments indi¬ 
cate that, with alloy steels, limiting creep stresses 
much higher than those obtained from carbon 
steels may be expected, and that alloys of iron, 
nickel, chromium, and with or without other 
alloyed elements, containing so much as 60 per 
cent of nickel and chromium, have considerable 
strength at high temperatures and also resist 
corrosion and erosion. There is still, however, a 
very large amount of research to be done in which 
the laboratory and the workshop must eo-operate ; 
as new workshop technique is required before these 
alloys can be used for specific purposes. 

Structures. 

The indebtedness of structural engineering to 
mathematics and to experimental science has al¬ 
ready been Suggested, but these powerful aids to 
progress had to be supplemented by the develop¬ 
ment of new materials and by a direct experimental 
attack before the remarkable achievements of 
recent times were possible. 

In this respect it is well to go back occasionally 
to William Fairbairn, president of Section G of the 
British Association in 1862. He carried out his 
classical experiments during the forties of last 
century to determine stable forms of compression 
elements for structures, and upon his experiments 
practice followed rather slavishly for more than 
forty years. The failure during erection of the 
cantilever of the Quebec Bridge dramatically 
forced attention upon the problem of the stability 
of compression elements. Again a series of experi¬ 
ments filled the gap in knowledge and led to success. 

Further work on a large scale, the cost of which 
can probably only be undertaken by public author¬ 
ities, is desirable. During the last twelve years 
attempts have been made, with considerable suc¬ 
cess, to design all-metal aeroplanes and rigid air¬ 
ships, the compression elements and beams of 
which must of necessity be as light as possible. 
With a fair degree of precision the external foroes 
can be determined by experiments upon models. 
The structure of an aeroplane has a certain degree 
of * statical indeterminateness but the forces 
and the bending moments in the elements can be 
approximately obtained, and what might be called 
the primary stresses can be found with the same 
degree of approximation. 
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Three serious difficulties, however, immediately 
faced the designers : (1) materials of a suitable 
character and m a suitable form for constructing 
the very light but strong elements ; (2) the lack 
of technical skill and suitable maohinery for building 
up the elements ; (3) the lack of knowledge ana 
the almost insuperable difficulty of determining 
by analytical methods the secondary, and what 
might be called stresses of even higher orders of 
indeterminateness. The only way was a courageous 
combination of experiment and mathematical 
investigation. One without the other was useless, 
but by a combination of the two rapid progress 
was made, and to-day all-metal aeroplanes are 
being constructed of steel or of duralumin which 
are as light, more durable, and stronger than the 
aeroplanes made of the best spruce. 

There is still, however, a great deal to be done in 
connexion with structures, and the only hope of a 
satisfactory solution of many problems is not 
simply by accumulating experience, but by com¬ 
bining experience, experiment, and mathematical 
analysis in an endeavour to reduce the whole to 
definitely co-ordinated knowledge. Nearly thirty 
years ago I was privileged to assist with some ex¬ 
perimental inquiries on the deflection of bridges 
produced by rapidly moving loads. They were in¬ 
complete, but they definitely indicated that the 
assumptions often mado by engineers as to the 
effect of rapidly moving loads were not justified. 
In view of the publication in the early part of this 
year of the report of the Bridge Stress Committee, 
published by the Department of Scientific and 
Industrial Research, of which perhaps it" is only 
necessary to say that it is worthy of its distinguished 
chairman, Sir Alfred Ewing, and his colleagues, it 
is fitting to refer particularly to this subject of 
impact on bridges. 

So early as 1849, in the Report of the Royal 
Commission on the use of wrought iron in railway 
bridges, the subject was discussed, and Sir George 
Stokes gave a mathematical solution for a load 
moving over a girder, but this solution was of little 
value in practioo. For eighty yearB the effect of 
travelling loads has been treated in an empirical, 
illogical manner and a number of impact formula, 
which the Bridge Stress Committee Report shows 
have no valid foundation, have been used rather 
blindly by engineers. The report shows very 
clearly that what is important is not the fact that 
the load is applied suddenly to the structure, but 
the possibility of synchronism or otherwise of the 
structure with the periodicity of unbalanced forces 
due to the engine or to other causes. Experi¬ 
mental data of the vibrations produced in the 
structure by the various types of moving loads 
have been carefully obtained and methods of 
analyses developed which have made it possible 
to determine with some degree of precision the true 
impact factors to be applied. 

Thus a problem of real difficulty, in connexion 
with which doubt and uncertainty has probably 
led to expenditure far greater than the necessities 
of the case demand, comes within the possibilities 
of solution. The carefully conducted work of the 
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Committee spread over a few years has given more 
precise guidance for future designers than a hun¬ 
dred years of practice. 

Aeroplanes and Airships, 

The development of the forms of aeroplanes and 
rigid airships and the determination of the foroes 
acting upon them—lift and drag—and the distri¬ 
bution of these forces, is another illustration of 
the splendid use that can be made of the combina¬ 
tion of experiment and mathematical analysis. 
Following the fundamental principles of Newtonian 
mechanics, dynamical laws of similarity have been 
developed which, in combination with the wind 
chambers and the precise measuring devices used 
for the determination of forces and moments 
acting upon models, have made it possible to anti¬ 
cipate certain of the forces acting upon machines. 
Other forces could only be estimated from meteoro¬ 
logical data obtained from an examination of the 
velocity and upward and downward currents of air 
which a ship or aeroplane may suddenly encounter. 

Much could be said of the many other contri¬ 
butions of ‘ pure science ’ to the successful develop¬ 
ment of the aeroplane. Many of the details and 
instrumental equipment owe much to science, but 
success could not have been achieved if these gifts 
had not been supplemented by the application of 
the experimental method, in which precise measure¬ 
ment has played an important part, to the solution 
of the specifio engineering problems associated 
with the engine and the structure. 

Materials. 

Allied to the subject of structures is that of the 
strength of materials and their behaviour under 
various types of stress. For nearly seventy years 
experiments have been carried out to determine 
the effect of repeated stresses on metals, but the 
development of high-speed machinery during the 
last twenty years has focused attention upon this 
important subject, and it is now realised how im¬ 
perfect is our knowledge. 

A vast amount of experimental data has been 
accumulated, and it has been clearly sho'vVn that 
the safe range of stress to which a piece of material 
oan be subjected for, let us say, an indefinite 
number of times, depends in some way, not yet 
clearly defined, upon other and more easily deter¬ 
mined physical properties. But it is not yet 
always possible to foretell that some element of a 
locomotive or of an aeroplane engine, or structure, 
or other machine will not fail under the conditions 
it has to meet in practice. Small discontinuities 
in the structure of wheel tyres, a surface defect in 
an axle, a wheel gripping very tightly on an axle 
at one section, surface cracks which cannot even 
be seen by the microscope on a wire used for a rope, 
or in the disc of a steam turbine rotor ; the surface 
condition of a quenched and tempered spring used 
for a locomotive, an aeroplane engine, or a motor¬ 
car, may lead to failure under the repeated stresses 
due to the normal forces Acting upon the element, 
dr due to repeated blows, such as, for example, a 
locomotive experiences whenever it passes over a 
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rail joint, or a motor-car along a road. Cam-shafts 
for the stamping mills used in the gold mines 
frequently fail, and engineers and metallurgists 
are often at a loss to give a reasonable explanation. 
The whole problem is bound up, not only with the 
physical properties which statical experiments are 
capable of testing, but apparently in some un¬ 
known way with the nature of the crystal structure 
of a metal. 

Roads. 

Before concluding, I should like to refer to 
another subject of interest. The rapid develop¬ 
ments of road traffic during the last quarter^of a 
century has made the road problem one of con¬ 
siderable importance. From the point of view of 
the user and the community, the general policy of 
road construction, the capital expenditure involved, 
and the cost of upkeep are of primary concern. 
These are dependent upon the materials available 
and the use made of them. Incidental to the 
problem is that of vibrations produced in structures 
adjoining the road and the probable damage 
accruing from them, but of this there is only time 
to say that experiment is necessary to determine 
the importance of these vibrations on the materials 
of structures. 

Reference has already been made to the lack of 
knowledge of the effect of blows and stresses due 
to vibrations in causing failure in metals, and the 
lack of precise knowledge which will make it 
possible to choose with assurance the particular 
material to meet certain circumstances. The 
problem of road surfaces is in a large measure one 
not onty of the suitability of materials to resist 
impacts but also of the prevention of impacts. 

Many experiments of actual road surfaces are 
being carried out in all parts of the civilised world, 
but considering its economic importance, the cost 
of upkeep of roads and the inconvenience of re¬ 
peated repairs, it would appear that it would be 
well worth while, even though there may t>e doubt 
as to whether any definite and final conclusions 
can be reached in the laboratory, to let carefully 
but boldly conceived laboratory experiments direct 
the large-scale experiments much more than at 
present. If the history of other engineering de¬ 
velopments is to repeat itself, only by suoh a pro¬ 
cedure is the solution likely to be found. 

There is another aspect of the subject which is 
perhaps related more to economics than to engin¬ 
eering, but it nevertheless demands a definite 
scientific approach, rather than a policy of drift. 
I refer to what has almost become a contest between 
road and railway development. At home there 
seems no doubt that thousands of tons of heavy 
materials are carried upon roads, with some element 
of convenience, it is true, that should be carried on 
rails, at much greater gross cost to the community 
than if sent by rail. The calorific value of the fuel 
consumed per ton mile and consumption of other 
materials is greater for road than for rail trans¬ 
port, and the actual damage dojje to road surfaces 
and vehicles is much greater for' the heavy loaded 
road vehicles than for rail vehicles* True it is 
that flexibility, direct delivery, and many other 
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advantages are claimed for road traffic which may 
far outweigh the disadvantages just referred to, but 
a failure to visualise the problem of internal trans¬ 
port as a whole may lay unnecessary burdens upon 
the oommunity. In the opening out of new country 
that may be the problem in South Africa. I venture 
to suggest that a courageous but, so far as is 
humanly possible, a ‘ scientific ’ policy of develop¬ 
ment by road and rail should be followed. 

Science in Engineering. 

The argument of this address can be summarised 
into a few sentences. New epoch-making develop¬ 
ments in engineering depend upon the discovery 
of new facts of science and upon materials and 
technical processes. The only hope of solving many 
of the problems which face the engineer to-day is 
by carefully organised experiment. Engineering is 
of such vital importance to modern life that not 
only manufacturers but also large users, public 
authorities, and governments must be interested 
and provide funds for research. 

In Great Britain a good deal of engineering re¬ 
search is being done by large firms, by research 
associations connected with certain industries, by 
the universities and by the technical colleges, the 
National Physical and the Building Research 
Laboratories, which are under the direction of the 
Department of Scientific and Industrial Research. 
This Department also assists research associations 
by grants, and the universities by the provision of 
research scholarships and research assistants, but 
at present it seems that sufficient research is not 
being done, and that not nearly enough research 
workers are being trained to meet the needs. How 
can the demands of the ease be met ? 

It would appear that we must look largely to 
the universities to train research workers. Training 
in strict habits of observation and in the investi¬ 
gation of problems theoretically and by experiment 
should form part of the work of all engineering 
students. Much of the theoretical knowledge that 
a young engineer requires to learn is now to be 
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found in excellent text* books and in current periodi¬ 
cals, and these he should be taught to read critically 
and with understanding, but he should also be 
taught to face all his problems in the spirit of 
an investigator. Certain selected students should 
be encouraged to remain at the universities after 
graduation or to return after some experience of 
actual works to engage specifically in research, 

Engineering needs such men, some to give their 
whole time to research while others carry the spirit 
of research into the ordinary problems of industry 
and engineering. Employers, public authorities, 
and governments must utilise this research ability, 
and more men should find their way into industry 
from the research institutions. The universities, 
however, cannot do this most important work of 
training research workers unless they are adequately 
equipped and staffed to give members of the staff 
the necessary time for research and to devote 
themselves to the training of students in research. 
To this end sufficient funds must be provided from 
private and public sources. 

The engineer is faced with many unsolved prob¬ 
lems. Nevertheless, he must find immediate, if 
only approximate and tentative, solutions to many 
of them, and in the solution he often has to deal 
with many types of men. If experimental science 
and mathematics cannot give him an exact solution 
he must still carry on, and in this way much has 
been achieved. It is for this reason that the 
engineer has to learn much by actual experience 
in the workshop, in the field, and frequently he 
becomes impatient of science and lays too great 
emphasis upon experience. „ Manufacturers wish 
to see returns upon their capital and remuneration 
for their energy, but as an effective guarantee of 
future progress and in the solution of many prob¬ 
lems in design, in processes, in materials, as well as 
in the discovery o! new methods, it is necessary, as 
Francis Bacon would to-day remind us, “ to apply 
natural philosophy to particular problems, and 
particular problems must be carried back to 
natural philosophy 


News and Views. 


On Sept. 14 most hearty congratulations will be ex¬ 
tended by a large circle of men of science in Great 
Britain and elsewhere to Prof. Ivan Patrovitoh 
Pavlov, the distinguished Russian physiologist, on 
the occasion of his eightieth birthday. He was 
bom—son of the village priest—in the district of 
Rj&san, Russia, on Sept, 14, 1849. Pavlov, after 
graduating at the University of St. Petersburg, en¬ 
gaged in medical studies, showing, very early, marked 
aptitude for experimental research, combined with 
adaptability in matters requiring manipulative skill. 
This natural bent was encouraged by two years’ 
guidance in Germany in the laboratories of Ludwig 
and Heidenhain. Returning to the Russian capital, 
Pavlov filled various important academical posts 
where his scientific activities and his acumen had 
ample play. Thus began that broad scheme of work, 
foreknowledge, and intensive application to novel 
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modes of procedure which led ultimately to the 
opening of new chapters in physiological history. 
Little effort was required to attract to his laboratories 
pupils and associates who shared his patient en¬ 
thusiasm. 

Pavlov’s earliest researches (dating from 1878) 
related to the physiology of the circulation, and the 
dog formed a convenient subject for observation. In 
these experiments he trained a dog to allow the in¬ 
sertion of a cannula in a small superficial artery on the 
inner side of the knee-joint and to remain quiet while 
the blood pressure was noted. Prof. E. H. Starling 
has reoorded the extreme care and solicitude evinced 
throughout by Pavlov for the animals which were 
essential for his varied purposes. He would take 
them home from the laboratory and “ in his small 
fiat they would be looked after by his wife, with the 


September 14, 1929] 


NATURE 


419 


children Long-continued and masterly investiga¬ 
tions of the physiology of digestion received recogni¬ 
tion in 1004 by the allotment of the Nobel prize for 
medicine. By the method which he called that of 
‘conditioned reflexes’, Prof. Pavlov studied from 
a physiological point of view the influence of the 
higher brain centres upon the secretion of saliva. He 
was accorded a special welcome in London on Oot. 1, 
1906, where he delivered the Huxley Lecture on 
various aspects of his exacting researches. In the 
following year Prof. Pavlov was elected a foreign 
member of the Royal Society, and in 1916 he was 
awarded the Copley Medal for his investigations in 
the physiology of digestion and the higher centres 
of the nervous system. We are glad to be able to 
publish a review elsewhere in this issue (p. 400) direct¬ 
ing attention to Prof. Pavlov’s collected addresses, 
which are now available in English. Readers of 
Nature will remember that Prof. Pavlov’s portrait 
appeared in our series of Scientific Worthies on Jan. 3, 
1926. 

The Schneider trophy contest has been won for the 
second time in succession by Great Britain with an 
advance of mean speed over the perfoimance of two 
years ago from 460 km./hr. to 630 km./hr. The 
details of the winning seaplane are still * secret and 
indeed the actual performance of the engine cannot 
yet be known accurately to the makers. A rough 
estimate puts the total weight at about 14 tons with 
one hour’s fuel, surface about 10 m. s , span 8 m., 
power—an estimate so high as 1200 kw. has been 
published for tho normal 600 kw. Rolls-Royce engine 
with special supercharging device — power plant 
weight 760 kgm. It will be understood that the 
figures are only intended to give an idea of the pro¬ 
portions of these racing machines, based on probable 
developments. The speed expected on a straight 
course is in the neighbourhood of 570 km./hr. or 
160 m./sec.—exceeding half the speed of sound, which 
may be taken with some confidence as an upper limit. 
Hitherto the advances in speed have been roughly in 
equal steps, but in future the rate must fall off as the 
limit is approaohed. 

The theory of similar structures has been adduced 
to prove that, other things being equal, the smaller an 
aeroplane the better it flies, and the proposal has been 
made that racing aeroplanes should be built down to 
the smallest pilots available. The Italians have put 
this proposal into practice, but the other things were 
apparently not equal, and the theoretical view still 
awaits decisive confirmation. An objection has been 
made that the designer who is willing to risk the 
highest landing speed gains a decisive advantage over 
the others. Already the seaworthiness test has be¬ 
come more or less farcical, and the trial is one of pure 
speed. These points might be met by suitable rules, 
specifying the size and weight of the pilot, the mini¬ 
mum landing speed, and any other desired figures. 
But however this may be, the contest is bound to 
beoome each year more fantastically difficult and 
expensive until the trophy is won outright or until it 
dies out for want of competitors. In the meantime, 
it undoubtedly adds to the prestige of the winners. 
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Letters from rainfall observers in various parts of 
England, which have appeared in the daily papers, 
show that up to the end of August there were still 
districts where the rainfall of the present year was 
below 50 per cent of the normal, and that for many 
places this year’s drought is the most severe for such 
a long period since reliable records began. At the 
end of June, regions with less than 50 per cent of the 
normal occurred in Ross and Cromarty, in the English 
Midlands, and in south-east England. Information 
from Scotland is scanty, but suggests that tho rainfall 
of July and August has gone some way towards bring¬ 
ing the amount to a more normal proportion in the 
dry area of the north. Over England it is probable 
that the driest region is now more in the southern 
Midlands and the south-east rather than in the 
northern parts of Nottinghamshire and Derbyshire 
and southern Yorkshire. At Margate the total for 
the eight months was only 6*37 inches (48 per cent of 
the normal), and an observer in Pershore gives reports 
7*64 inches compared with a normal of 15*27 inches 
(49 per cent). At Worksop the percentage is 60, at 
Bkegness 61, at Bedford and Belper 66, and at Brad¬ 
ford 66. Farther south the very small total of 7*46 
inches for the first eight months of the year is reported 
from Basingstoke. 

Except for a week or two in the middle of July, 
exceptional heat has seldom accompanied the drought, 
and this has had an important effect in checking ex¬ 
cessive evaporation and so moderating the ill effects 
of the drought on vegetation. From Aug. 31 up to 
Sept. 9, thiB has been very far from tho case, especially 
in the south-east of England and the southern Mid¬ 
lands. Examination of the Greenwich records back 
to 1841 reveals only four occasions when anything 
comparable with the heat of the early days of this 
month has occurred in September, and all of these 
have, curiously enough, been within the last 35 years. 
In 1895 the maximum temperature exceeded 80° on 
six successive days, from Sept. 23 to Sept. 28. In 
both 1898 and 1906, 90° was attained three times, and 
in 1911 twice. The mean maximum for the first nine 
days of the present month—81*5°—was very slightly 
exceeded in 1911, but the nights then were not nearly 
so warm, The absolute extreme for the 89 years was 
94°, on Sept. 8, 1911. Taking into account night os 
well as day temperatures, and the duration of this 
abnormal warmth, there can be little doubt that it 
will constitute a 1 record * for autumnal heat for a 
considerable part of England, and considered in con¬ 
junction with the drought and the intense cold of 
February, will make 1929 one of the most interesting 
years meteorologically of which we have any record. 

The U.S. Bureau of Mines has just issued among 
its annual reports that upon coal in 1927, In 
addition to the usual statistical tables and graphs, 
there is an interesting review of the coal industry 
in the United States. It is shown that the output 
of bituminous coal in 1927 was exceptionally low, 
showing a decline of nearly 10 per cent below that 
of 1926. A part of this declirte appears to have 
been due to lower home consumption as well as to a 
large falling off in the export trade, the report stating 



420 


NATUBE 


[September 14,1929 


that "from. 21,510,000 net tons in 1926, when the 
overseas trade was greatly stimulated by the world¬ 
wide demand for coal caused by the British strike, 
sea-borne exports of bituminous coal fell to 3,288,000 
tons in 1927 It is interesting to note that the 
falling off in the demand for bituminous coal appears 
to bo due to a number of causes, one of them being the 
rapid growth of alternative sources of power, namely, 
oil, natural gas, and water power ; another reason is 
the decided advance in fuel efficiency which is well 
marked in the case of railroad fuel, which absorbs 
about 24 per cent of the supply of bituminous coal; 
in the iron and steel industry, which absorbs about 
16 per cent, and even more markedly in the consump¬ 
tion of coal by the electric utilities ; in 1922 the 
average consumption per kilowatt-hour was about 
6*6 lb. of coal, whereas in 1927 the average fell to 
1*84 lb. On the other hand, there appears to be a 
small increase in the consumption of bituminous coal 
for domestic purposes, that is, for the heating of 
housos and other buildings. 

The Support of Workings in Mines Committee of 
the Safety in Mines Research Board has recently issued 
its fifth report (Safety in Mines Research Board, Paper 
No. 55. London: H.M. Stationery Office, 1929. 2d. net), 
dealing with the coalfields of Lancashire, Cheshire, 
and North Wales upon exactly similar lines to those 
adopted in the previous reports upon other British 
areas. The general impression given by this report, 
is that the districts under investigation are not so well 
advanced in mining matters as some of the others 
already investigated ; we find, for example, in the 
report such statements as these : “ The accident rates 
from falls of ground in Lancashire and Cheshiie and in 
North Wales are above the average for the whole 
country/' 4 ‘ Very little machine mining is carried on." 

“ In Lancashire and Cheshire the number of longwall 
machines in use is comparatively small/’ The same 
reflection emerges from the somewhat numerous re¬ 
commendations put forward in the summary of the 
report, some of these being of the type that should, 
one would have thought, have naturally suggested 
themselves to„those in charge of the mining operations. 

It is interesting to note that this report lays con¬ 
siderable stress upon the advantage to be obtained by 
the use of steel props, steel bars, and steel arches, which 
apparently have replaced wood only to a very small 
extent in the coalfields of Lancashire, Cheshire, and 
North Wales in spite of the great measure of success 
that has attended their employment in other districts. 
It is interesting to note that a very large variety of 
methods of working is employed under even apparently 
somewhat similar conditions, but unfortunately the 
report does not indicate which method or methods 
should receive the preference. It must not be for¬ 
gotten that these coalfields present a number of diffi¬ 
culties in working ; they are very much cut up by 
faults, some of which have an exceptionally large 
throw, and, further, the fields contain a large number 
of seams, some of which are occasionally leased to 
different collieries even in the same area, thus pro¬ 
ducing difficulties in working, which a more system¬ 
atic method of attack could undoubtedly have 
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avoided. Like the previous reports, this one contains 
a large amount of valuable information and hints 
which cannot but be of considerable advantage to 
those engaged in operating the coalfields under in¬ 
vestigation. 

As president of the sixteenth Indian Science Con¬ 
gress, held at Madras in January last, Prof, J, N. 
Mukherjee, of the University of Calcutta, presented a 
very interesting address entitled “ The Physical and 
Chemical Points of View in the Theoretical Treatment 
of Colloids Prof. Mukherjee is well known as the 
chief exponent of colloid chemistry in India, and the 
work which he has carried out, either alone or with 
numerous collaborators, has established his reputation 
throughout the scientific world as an eminent worker 
in this field. His address to the Indian Science Con¬ 
gress deals with some very difficult questions. It may 
be divided into three parts. In the first part the 
author discusses the oolloidal particle as a moleoule in 
the physical and in the chemical sense ; whilst in the 
second part he deals with the thermodynamic treat¬ 
ment of colloidal systems. These very interesting 
sections of his address treat the much-debated question 
as to how far a colloid particle may be regarded as a 
thermodynamic component of a one-phase system, 
and as to how far this concept breaks down in many 
cases. The considerations which ho advances will do 
much to remove misunderstanding in this part of the 
subject. 

In the latter part of his address. Prof. Mukherjee 
contrasts the surface association theory and the 
theory of ion adsorption, and points out that the 
former theory, which is of a more chemical character, 
leads to many difficulties and must in general bo re¬ 
placed by the theory of ionic adsorption. A good deal 
of Prof. Mukherjee’s own work has dealt with this sub¬ 
ject, so that lie is able to discuss it from intimate 
acquaintance. The whole address is an excellent 
example of the great progress which India has made 
in science during the last twenty years or so, and, in 
spite of the modesty of the author, would have been 
listened to with attention and interest in any body of 
scientific men throughout the world. Prof. Mukherjee 
has now established an active centre of colloid research 
in the University of Calcutta, as is evidenced by the 
numerous papers which he and his collaborators have 
published in recent years. 

In the account by Dr. Montandon of the new 
1 anthropoid * discovered by Dr, de Loys in South 
America which is to appear in the next issue of the 
Journal de la Societe dee Americanistes de Petrie, and 
of which advance copies are now available, attention 
is directed in a supplementary note to two pieces of 
documentary evidence which may have a bearing upon 
the question of the occurrence of apes or monkeys of 
unusual size in America, Of these, one is a reference 
to certain statues in Yucatan which are said to re¬ 
semble the gorilla. They are exhibited in the 
Archaeological and Historical Museum of Merida 
(Yuoatan) and arc said to have been discovered at 
Tekax* One of them appears to be bisexual, a feature 
which recalls the peculiarities of the sexual organs q£ 
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the female which was shot by Dr. de Loys. The 
general configuration of the statues is that of anthro¬ 
poids of powerful physique. The second document 
is a reference in the “ Crouiea del Peru *’ of Pedro de 
Leon, dating from the middle of the sixteenth century, 
to certain very large apes of whom the Indians made 
sexual use, from which unions were said to have re¬ 
sulted monsters with the heads and sexual organs of 
men and the hands and feet of apes. They were of 
tall stature and hairy, and had no language, but gave 
voioe to a plaintive cry. These references are of great 
interest in view of Dr. de Loyg’ discovery, though it 
is certainly remarkable that if monkeys or apes of 
this size and character were known to the Maya, 
they should have remained unrecorded by European 
observers until now. 

The editor of Antiquity has been a consistent advo¬ 
cate of the use of the aeroplane as an adjunct in 
archaeological exploration. The numerous records of 
discovery which have appeared in the pages of that 
periodical more than justify his views. Perhaps the 
most important of these has been the detection of 
Woodhenge, the Wiltshire prehistoric monument in 
the form of a circle in which wooden posts were used 
instead of the, to us, more familiar stone. The 
editorial notes in the September issue of Antiquity 
record the discovery, again by aeroplane, of another 
Woodhenge, this time outside Norwich. It was de¬ 
tected by Wing-Commander Insall, on June 18 last. 
The site is in a grass field called Bridge Meadow, in 
the northern comer of the Parish of Arminghall, 
opposite Old Lakenham. It shows up well in the 
air photograph as two dark concentric rings with 
nine dark holes within the inner ring, representing 
without doubt the wooden post holes. The outer 
ring is 10 ft. .wide, the inner 25 ft. wide with a gap or 
causeway 14 ft. wide. The editor, when flying over the 
site, made a further important discovery in the shape 
of 'two concentric rings half a mile to the south, which 
undoubtedly represent a disc barrow, the inner ring 
surrounding a small central burial ground. This, 
it is suggested, is probably contemporary with the 
Woodhenge circle, as a similar but even closer associa¬ 
tion occurs at Woodhenge in Wiltshire. In discussing 
the bearing of the discovery, the editor suggests that 
the evidence, pointing to the association of the 
Woodhenge type of monument with the Beaker 
Folk, would lead one to seek further traces of this 
people of Rhenish origin in East Anglia owing to its 
geographical position. 

The Indus and tributary streams from the Hima¬ 
layas flood annually, but this year, as the result of 
abnormally heavy rains in the Punjab, Baluchistan, 
and Kashmir, the flooding is exceptionally heavy and 
is causing much devastation. The Times reports 
that near the end of August the waters of the Indus 
at Attack, with a height of above 68 feet, stood 
higher than at any period during the last half-century. 
This was a higher level than during the flood which 
recently resulted from the bursting of the Shyok 
glaoier dam. The Jhelum and the Chenab are also 
m serious flood. Many towhs are in peril and several 
railway lines are breached. Many villages have been 
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overwhelmed. The peak of the flood was reported on 
Sept. 8 to have passed the Sukkur barrage, but the 
barrage structure is reported to be safe. Last week 
it was anticipated that a further rise of six inches in 
the level of the river would necessitate the evacuation 
of all the low-lying parts of the lower Indus valley. 
The one hope is that the river bed has been scoured 
deeper by the rush of the floods and so can carry 
more water than formerly. Strenuous efforts are 
being made to heighten and strengthen the bunds 
before the peak of the flood arrives. 

The opening of the great Alfred Beit bridge across 
the Limpopo River near Messina on Aufe. 31 mifrked 
an important step in the development of communi¬ 
cations in South Africa. The bridge, which is to 
take both rail and road traffic, is 1500 ft. in length 
and consists of fourteen spans. It will eventually 
allow the railway from Cape Town, Bloemfontein, and 
Pretoria to be continued to West Nicholson, and so 
connected with the railway to Bulawayo, Victoria 
Falls, and Katanga. This will provide an alternative 
route between Rhodesia and Cape Town and Durban, 
and will make Delagoa Bay a rival to Beira for 
Rhodesian sea-borne traffic. The line from the 
Limpopo bridge to Delagoa Bay is already in exist¬ 
ence. The present railway routes to Rhodesia are 
either from Beira or from southern ports via Mafeking 
to the west of the Transvaal. The mileage between 
Durban and Bulawayo will be considerably shortened 
on the completion of the new line. 

The increasing need of reaching biological con¬ 
clusions regarding the slaughter of whales is empha¬ 
sised in the second Annual Report of the Discovery 
Investigations (London ; H.M. Stationery Office, 
1929, 1*. net) which covers a period of seventeen 

months. The Antarctic whaling season of 1927-28 
broke all records. Off the South Shetlands, 5500 
whales were taken and the yield of oil (47 per cent 
more than that of the previous season, which itself 
was all but a record) was more than 66,000 tons ; 
while together the Falkland Island Dependencies 
exported 134,000 tons of oil, of a value of £28-£30 a 
ton. The question is whether this enormous slaughter 
can be sustained without undermining the stock. 
The Discovery's results sound a grave note of warning. 
A very large proportion of the whales examined from 
the general catch were immature—in 1625-26, 58 per 
cent of blue whales and 26 per cent of fin whales. 
Though these may not have been fair samples of the 
whole stock, it is clear the proportion suggests a 
wanton and wasteful slaying. This is the more to be 
deplored since the evidence collected by the investi¬ 
gators shows that the whale stock is slow-breeding 
and therefore slow in recuperation. The period of 
gestation appears to be about a year, and young to 
be bom once in two years at most. 

The proceedings of the Third Pan-Pacific Science 
Congress, which was held at Tokyo in October and 
November 1926, have recently been published by the 
Rational Research Council of Japan. They oocupy 
two volumes containing nearly 3000 pages, practically 
all in English* the exceptions being in French and 
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German. More than 2500 pages are devoted to 
technical communications on astronomy, meteorology, 
oceanography, seismology, terrestrial magnetism, 
geology, geography, botany, zoology, anthropology, 
architecture, agriculture, and medicine, with a direct 
bearing on the Pacific region, its neighboxiring lands 
and their inhabitants. Many of these communications 
are of high scientific merit, and the Proceedings as a 
whole represent a contribution to knowledge of the 
greatest value. Apart from their use as an encyclo¬ 
pedia on the Pacific, showing the present state of 
knowledge on the subjects treated and also various 
large-scale plans for the increasing of such knowledge, 
these volumes are very well worthy of study as showing 
what is possible in a great international congress. 
Most of the communications were made before large 
and appreciative audiences, and provoked discussions 
of the best type. The National Research Council of 
Japan is to be congratulated both on the volumes 
themselves and on the organisation of the Congress 
which was the reason for their appearance. 

The Colombo Museum, foreshadowed in Sir 
William Gregory’s speech to the Legislative Council 
of Ceylon in 1873, was opened to the public in 1877. 
Accordingly, Dr. J. Pearson’s Administrative Report 
for 1927, which has recently been received, takes 
occasion of the fiftieth anniversary of the opening 
to review the development of the Museum apd its 
collections. The Museum owes its origin to the efforts 
of the Ceylon branch of the Royal Asiatic Society, 
and from the beginning its purpose has been strictly 
limited and defined—the storing and exhibiting of the 
productions of Ceylon. Even this limited field has 
required more space than was originally contem¬ 
plated, and the original building, erected at a cost of 
Ra. 120,500, was extended in 1907 and is now in course 
of further extension. The Director’s suggestion that 
stone monuments, which need protection from sun 
and rain only, might be housed in an open roofed 
gallery, seems an excellent one. It is clear, however, 
that this side of the Museum’s activities merits more 
attention than has been paid to it, and that the 
Museum staff requires strengthening by the addition 
of professional and technical workers familiar with 
the art and archaeology of Ceylon, and with the 
preservation and preparation of art objects for ex¬ 
hibition. The use made of the library shows a 
gratifying increase. 

In “ Zoologische Stationen ” and “ Fischerei-bio- 
logischo Stationen”, which form Lieferung 13, Teil 1, 
Si end ft of “Die Tierwelt der No I'd- und Osteee” 
(Leipzig: Akadomische Verlagsgesellsohaft m.b.H„ 
1928), Dr. H. C, Redeke describes the marine zoo¬ 
logical stations and fisheries institutes situated on 
the coasts of the North Sea and Baltic. The oldest 
North Sea station is that of the Niederlftndische 
Tierkundlich© Gesellschaft, founded in 1872, since 
1889 the permanent station of Holder, Holland, 
The largest, the Biologische Anstalt in Heligoland, 
was founded in 1892. There are altogether a dozen 
zoological stations distributed tliroughout the area 
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described, in England, Scotland, Holland, Germany, 
Norway, Denmark, Sweden, Latvia, and Finland, 
besides the government fisheries stations in Belgium, 
Denmark, Germany, England, Scotland, Finland, 
Holland, Norway, Sweden, Russia, and Poland. 
Notes are given on all these, with the names of 
directors and staffs, amount of accommodation for 
workers and available boats for research, together 
with the organ (if any) in which the work of each one 
is published. A list of papers giving descriptions of 
most of the laboratories is also inoluded. The whole 
forms a most useful work of reference. 

The seventy-fourth Annual International Exhibi¬ 
tion of the Royal Photographic Society will be held 
at the Society’s house at 35 Russell Square, London, 
W.C.I, on Sept. 14-Oct. 12. 

The sixth annual conference of the Association of 
Special Libraries and Information Bureaux will be 
held at Trinity College, Cambridge, on Sept. 20-22. 
The president-elect, Sir J. J. Thomson, will deliver an 
address on the first evening of the meeting, and after¬ 
wards Brigadier-General Magnus Mowat will review 
the past year’s work of the Association, and Mr. 
Laurie Magnus will deal with the approach of the pro¬ 
ducer to the consumer of information. At the sec¬ 
tional meetings, such subjects as technical English, 
books versus text-books in schools, training of special 
librarians, and the international organisation of in¬ 
formation services, will be discussed. 

Undeb the Order in Council dated Feb. 6, 1928, the 
Lord President of the Council has appointed the Right 
Hon, Lord Rayleigh, Sir Arthur Balfour, Sir William 
Bragg, and Sir James Walker to he members of the 
Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research. The 
following members of the Advisory Council have 
retired on completion of their terms of office:—Sir 
Harold Carpenter, Dr, G, C. Clayton, Sir Richard 
Glazebrook, and Sir James Jeans. 

An International Congress of Archaeology will be 
held at Barcelona on Sept. 23-29. The date coincides 
with the International Exhibition, in which an import¬ 
ant place is being given to Spanish art and archaeo¬ 
logy. Excursions will form part of the programme 
to enable visitors to view the principal centres of 
archaaologioal interest in the neighbourhood. Par¬ 
ticulars of the Congress may be obtained from the 
secretary, Prof. Bosch-Gimpera, University, Barce¬ 
lona. 

A committee has been appointed, consisting of 
Lord Weir of Eastwood (chairman), Sir Ralph 
Wedgwood, and Sir William McLintock, with the 
following terms of reference : “ In view of the pro¬ 
gress which is being made towards widespread avail¬ 
ability of high tension electrical energy, to examine 
into the economic and other aspects of the electrifi¬ 
cation of the railway systems in Great Britain with 
particular reference to main line working The 
secretary to the committee will be Colonel A. H. C* 
Trench, Ministry of Transport, 6 Whitehall Gardens, 
S.W.l. 4 
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Another interesting catalogue of Messrs. F. 
Edwards, Ltd., 83 High Street, Marylebone, W.l, has 
just been issued, namely, No. 517, entitled ** Man 
through the Ages : his Origin, Customs, and Beliefs ”, 
being a list of upwards of 1300 second-hand works 
relating to anthropology and allied subjects. 

In the new edition in preparation of “ Clegg’s 
International Directory of the Book Trade ” the 
section devoted to book collectors is being developed 
and the collectors are being classified according to the 
subjects in which they are interested. Anyone wish¬ 
ing to have his name included should communicate 
with “ Clegg’s International Directory of the Book 
Trade ”, Lodgewood, Gravesend, Kent, giving name, 
address, and subject of interest. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—An 
assistant lecturer and demonstrator in the Depart- 
mentof Zoology of the East London College—The Regis¬ 
trar, East London College, Mile End Road, E.l (Sept. 
14). A visiting teacher of mathematics at the Chelsea 
Polytechnic—The Principal, Chelsea Polytechnic, 
Manresa Road, S.W.3 (Sept. 16). A master of archi¬ 
tecture at the King Edward VII. School of Art, 
Armstrong* College — The Registrar, Armstrong 
College, Newcastle-upon-Tyno (Sept. 18). Teachers 
of practical decorative painting and leaded glass 
work, design and construction of scroll and beaten 
lead work, design and the manufacture of ceramics 
and pottery, at the School of Applied Art* Cairo —The 
Under-Secretary of State, Ministry of Education, Cairo, 
Egypt (Sept. 20). A vice-principal of the County Train¬ 


ing College, Crewe—The Secretary, Education Office, 
Municipal Buildings, Crewe (Sept. 27). An engineering 
inspector under the Ministry of Health—The Director 
of Establishments, Ministry of Health, Whitehall, 
S.W.l (Sept. 28). A lecturer in engineering at the 
Witwatersrand Technical Institute—Chalmers and 
Guthrie (Merchants), Ltd., 9 Idol Lane, E.C.3 tSept. 
30). A head of the Engineering Department of the 
Portsmouth Municipal College—The Secretary, Offices 
for Higher Education, Municipal College, Portsmouth 
(Sept, 30). A vice-principal of the Training Depart¬ 
ment of Goldsmiths’ College—The Warden, Gold¬ 
smiths’ College, New Cross, S.E. 14 (Oct. 3). A librarian 
and guide-lecturer at the Horniman Museum, Forest 
Hill—The Clerk of the London County Council, County 
Hall (Room 202), Westminster Bridge, S.E.l (Oct. 8). 
A Stokes studentship at Pembroke College, Cam¬ 
bridge—The Master of Pembroke College, Cambridge 
(Oct. 10). A Secretary of the Museums Association— 
D. W. Herdman, Art Gallery and Museum, Cheltenham 
(Oct, 21). A trained bacteriologist for research upon 
cholera problems in the laboratory and field under 
the Indian Research Fund Association, also a research 
worker for work on malaria in the field and iri the 
laboratory under the Malaria Survey of India—The 
Secretary, Indian Research Fund Association, Simla, 
India. A part-time demonstrator in chemistry at 
the University College of the South-West of England, 
Exeter—The Registrar, University College of the 
South-West of England, Exeter. A technical assistant 
in the Radium Department of St, Bartholomew’s 
Hospital—Prof. F. L. Hopwood, St. Bartholomew’s 
Hospital, E.C.l. 


Our Astronomical Column. 


A Flashing Meteor. — Mr. W. F. Denning writes: 
“ I observed a flashing meteor on Saturday, Aug. 31, 
at 9 h 7 m f.m. Its motion was very swift and it gave a 
verv brilliant flash at its disappearance, where it left 
a short, nearlv vertical streak, about 2° long. The 
flash lit up tne sky and country, but was of very 
transient duration and resembled lightning more than 
a meteoric outburst. The streak remained in view 
for six or seven seconds, and its position was from 
about 227° + 8° to 226° + 6°. Duration of the flash 
must have been a small fraction of a second, but the 
time interval was so brief that I could not estimate it 
exactly. 

“ I observed a well-defined shower of 12 Draconic! a 
on the same, and following, night from 292° + 61°, and 
the fireball’s flight was directed from about this point, 
I attribute the object to this centre, though its aspect 
was not conformable with that of a normal Draconid. 
Fortunate!v, several others witnessed the flight of the 
meteor ana roughly noticed its position and direction. 
It was seen from Truro and Camelford, and a rough 
projection makes the height of the object from about 
69 to 37 miles, above points in the sea between the 
west extremity o£ ^Cornwall and 30 miles west of 
Pembrokeshire, its velocity was probably much 
more than 30 miles per second. Occasionally other 
well - observed velocities have shown considerable 
discordances with those computed on the basis of 
parabolic or elliptical speed.* * 

Silvering the loo-inch Mirror at Mount Wilson.— 
An interesting article by Mr. Russell W. Porter in the 
Scientific American for September describes the pro- 
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cess of resilvering the great mirror of the 100-inch 
telescope at Mount Wilson, which is carried out every 
six months. The telescope is anchored in a vertical 
position, and the mirror lowered on a lift through a 
manhole in the floor. The old film is removed by acid; 
water jets are then turned on, and the mirror cleaned 
with cotton swabs. The reducing solution is poured 
on, and the silver ablution added in two stages. It 
is left on for half an hour, being stirred meanwhile ; 
the spent solution is drained off; the surface is 
washed and dried, and then polished, first with a cotton 
pad, afterwards with chamois and rouge. About a 
dozen men are occupied in the task, of which a 
coloured illustration is given. The final film is 
1/100,000 of an inoh thick, and contains only one per 
cent of the silver of the three pounds of nitrate of 
silver in the solution. 

The Cowell Method of Computing Perturbations.— 
The method of mechanical quadratures introduced by 
Dr. P. H. Cowell for studying the perturbations of the 
eighth satellite of Jupiter and Halley’s comet has 
been found convenient by many other computers. 
Dr. Innes, N. Komendantow, and Numerow have used 
it largely, but the two latter apply it in a modified 
form. Dr, G. Strack© contributes a table of the 
function w*k*/r* to Astr . Nach. No. 6647 ; w is the 
interval in days, k the Gaussian constant, r the 
distance from the aim. The values of « in the table 
are 4*, 8 d , and the intervals of r are 0-01 from 1*50 
txvfi’OO, and 0*1 from 6-0 to 35*0. The table serves 
for nearly ail the minor planets and for many of the 
periodic comets. 
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Research Items. 


Cranial Capacity of Filipinos.—Dr, Juan C. Nafiaga* 
of the College of Medicine, University of the Philip¬ 
pines, Manila, has made a study of the cranial 
capacity of a collection of some six hundred crania in 
the Department of Anatomy in his University. Of 
these there are a fair number of known cases of 
.Filipinos ; upon these is based a report published in 
the Philippine Journal of Science for January last. 
Of the four hundred and fifty-eight skulls examined, 
four hundred and thirty-six are males. The maximum 
cranial capacity for the male group is 1655 c.o., and 
the minimum, 1083 c.c. For the female group, based 
it is to be noted on only twenty-two specimens, the 
maximum is 1480 c.c. and the minimum 987 c.c. The 
main cranial capacities are for tho male group 1301 c.c., 
with a standard deviation of 10 858 ; for the female 
group 1192 c.c., with a standard deviation of 11*8. 
A comparison with other races, white, Ainu, and 
negroes, both African and American, shows that in the 
Filipino cranial capacity is relatively smaller, falling 
more or less in direct proportion to the difference in 
stature and general physique existing among the 
various races. 

Archaeology in the Taos Valley, New Mexico —In 
1920 a survey of archaeological sites in the Taos Valley, 
Now Mexico, was made by Mr. J. A. Jeon^n, of 
which the results have been published in the Smith¬ 
sonian Miscellaneoust Collections , vol. 81, No. 12. The 
existence of prehistoric ruins here had been known 
for some time, but they had not been considered 
sufficiently important for excavation. As it turned 
out, this view was erroneous. Two mounds were 
excavated at Elano and their ruins of adobe buildings 
uncovered. The smaller was a seven-roomed house 
which showed evidence of long occupation. The 
second mound showed two levels of occupation, and a 
building belonging to the second was excavated. It 
had been an eighteen-room dwelling-house with a 
kiva. It had been destroyed by fire. No evidence 
was obtainable as to the method of roof construction 
except that the secular rooms had a central ceiling 
support, and the kiva covering had regted on four 
upright posts. The kiva had been placed in the 
centre of a compact mass of rooms instead of on an 
open plaza detached from the main building. The 
pottery gave evidence of a relationship to that of the 
south-western Colorado and the Rio Grande wares of 
the late black on white period. No special features 
occurred in the stone or horn objects found, the chief 
points to be noticed being the absence of grooved 
axes and the use of large pieces of micaceous schist for 
cooking slabs. It would appear that the culture of the 
sites represents a late phase of the black on white 
period just preceding the beginning of the glazed 
wares in the Rio Grande. 

Animal Habits and their Association with Disease.— 
Apart from their public interest, the larger zoological 
gardens provide an important source of scientific 
research, particularly a s regards the incidence of 
disease in the lower animals. In this respect the 
London Zoo stands in the forefront in its publication 
of reliable data, but even here no summing up of 
results has been attempted such as Herbert Fox gives 
in an unusual study contributed to Proc. American 
Phil. S oc.. vol. 68, No. 1. He examined, with the view 
of discovering the particular organ the breakdown of 
which caused the death of the creature, 2571 repre¬ 
sentatives of 37 families belonging to 5 orders, and 
varying in number from 2 giraffes to 429 old World 
monkeys. We mention one result as a sample of the 
conclusions reached. In the contrast between the 
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causes of mortality in carnivores and herbivores, it 
is found that amongst the former, with their strong 
jaws, rapid deglutition,strong muscular intestines, ana 
short digestive tract, there is outstanding 1 suscepti¬ 
bility of the intestinal tract. Curiously enough, the 
least carnivorous of the lot, the bears, had the highest 
incidence in this respect. Otherwise, the oamivores 
show a greater tendency to ductless gland disorders 
and tumours. The herbivores, on the other hand, lead 
in diseases of the skeleton and in tuberculosis. These 
results are derived from captive animals, confined as 
regards activity and subject to unnatural feeding, 
so that they may not reveal quite the state of affairs 
in wild Nature ; but until the field naturalist collects 
more data, they are the best that can be obtained, 

Indian Oligocheeta.—K. S. P. Aiyer (Records Indian 
Mus., 31, part 1, 1929), in an account of the Oligochssta 
of Travancore, records the finding of specimens of 
Aeolosoma travancorense in which there was not a 
compact testis ; spermatogonia were found on the 
wall of the dorsal blood-vessel especially in the intes¬ 
tinal region. An ovary was not noticed in any of the 
numerous specimens examined, but in fully mature 
individuals a single large ovum was present, attached 
to the anterior end of which was a cell smaller in size 
and free from yolk granules. The author suggests 
that two oocytes are produced, the hinder one develop¬ 
ing into the ovum and the anterior one remaining as 
a nurse cell. There are no spermathecse, sperm ducts, 
or oviducts. The other aquatic Oligochffita are 
Naididee, represented by eight genera and eighteen 
species, Tubificidre, one species, and Enchytrseidce, 
one species. There are forty-nine terrestrial species 
recorded, chiefly Mogascolecidao. The most striking 
structural peculiarity iB the presence in a Megascolex 
of a retractile proboscis about 4 mm. in length which 
arises from an invagination in the dorsal wall of the 
buccal cavity. It is supplied with a nerve from the 
same trunk as the prostomium, and the author states 
that it functions as a feeler. The vas deferens of 
Moniligaster deshayesi is surrounded by numerous 
leaf-like bodies, each of which is a mass of tubules, 
and opens into the vas deferens by a short duct. This 
is unique in the Oligochesta. 

Caterpillars and Ants.—The association of ants with 
the larvro of ‘ blue * butterflies has long been recog¬ 
nised, but an addition to our knowledge of the relation¬ 
ship in England has been made by Prof. J. W. Heslop 
Harrison and William Carter ( Vasculum for August). 
Having earlier observed that the larvae of the Brown 
Argus attracted ants, and that the seventh and eighth 
abdominal segments of the larvae bore elaborate struc¬ 
tures, which are believed to emit something in the 
nature of a scent attractive to ants, they have now 
solved the question of the identity of the ants them¬ 
selves. A few of the rare larvae were found on the 
leaves of the rook rose; in each case ants were present, 
and two species were represented —Lasius ntger and 
L, fiavus. The discovery explains the restricted dis¬ 
tribution of the butterfly, which appears to be con¬ 
fined to certain hollows carrying an abundance of the 
thyme-clad hillocks of Lasius fiavus . The association 
recalls and foreshadows the more intimate symbiosis 
in the case of the large blue, Lycasna anon, where the 
larvce in their last stages live in the nests of, and 
depend entirely upon the ant Lasute flatms. 

Floridan Tree Snails,—Those handsome, gaily 
coloured tree snails belonging to the genus Liguus 
being threatened with extinction, owing taihnde* 
etruotion with the advance of civilisation of the forest 
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patches they frequent, Mr. C. T. Simpson has been 
happily inspired, after thirty years' study, to place 
on record his observations concerning them ( Proc. 
U*S. Nat . Mum vol. 73, art, 20), The genus, which 
according to the author includes about a dozen species 
and a great number of varieties, is found in the 
northern parts of South America, Cuba, Haiti, 
Cozumel, and the more tropical part of Florida. 
The colonisation of Florida took place since early 
Pleistocene times and originated from Cuba, where the 

f enus wets early established, possibly in Miocene times. 

low this migration was brought about by flotation 
during gales and the physical changes that afterwards 
assisted in the spread of the colonists is explained at 
some length if not altogether convincingly, since no 
fossil or subfossil occurrences are recorded. Full 
systematic descriptions of the thirty-five species, sub¬ 
species, and colour varieties existing in Florida are 
given, founded solely on shell characters, and illus¬ 
trated with forty-six figures on four beautifully 
executed coloured plates. 


Reproduction and Sex in Ectocarpus .—A further 
valuable study of the alternation of generations and 
of sexuality in Ectocarpus siliculosus has come from 
Miss Margery Knight (Trans. Roy. Soc. Edin. t 56, 
No. 15, pp. 307-322), who has discovered a striking 
difference in the life history of this species in British 
waters and at Naples. In Britain the plant is normally 
diploid, giving rise to diploid and asexual zoids from 
pluriiocular sporangia. Alternatively, meiosis in the 
mother cell of the unilocular sporangia is followed by 
the production of zoids which behave as gametes and, 
on fusion, re-establish the diploid soma. In Neapoli¬ 
tan examples of the same species, the zoids from pluri- 
locular sporangia are undoubtedly gametal in nature, 
and both the mature plant and the pluriiocular 
sporangia have haploid cells. The absence of uni¬ 
locular sporangia in the Neapolitan material is inter¬ 
preted as on indication of tne haploid nature of the 
normal soma. The author’s work on the sexuality of 
the zoids in general confirms that of Hartmann, who 
found that fusions only took plaoe when the gametes 
(from different plants) were of sufficiently high and 
opposite sexual potential. There is also evidence, 
however, that the numbers of zoid fusions decreased 
veiy rapidly after the plants were exposed to light, 
owing to some effect of the changing environment upon 
the zoids. Sexual potential might thus be regarded as 
a function of the previous experience and immediate 
environment of the individual gamete rather than as 
a fundamental and constant quality of the parent 
plant. Further, in some oases, male and female zoids 
appeared to be produced from a single plant simul¬ 
taneously. The male zoids could be distinguished 
from the female by their higher fucosan content, and 
it appears that the proportion of male to female zoids 
from a single plant may decrease rapidly during the 
course of an hour or two. The sex difference is thus 
associated with metabolic activities and it is, accord¬ 
ingly, not impossible that the previous physiological 
history of the parent plant mignt determine whether 
the plant produced wholly male or wholly female 
zoids. 

Population Studies.—At the July meeting of the 
Royal Society of South Australia, Dr. Charles Fenner, 
the actingpresiderit, read a paper entitled “A Geo¬ 
graphical Enquiry into the Growth, Distribution, and 
Movement of Population in South Australia, 1836- 
1627 Though much valuable work along those lines 
hae been done elsewhere, this is the first exhaustive 
inquiry of its type that has been conducted in Australia. 
The paper dealt with the whole period of South 
Australia from its foundation; the initiation and de- 
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velopment of the chief influencing factors, such as 
topography, soil, climate, water supply, railways, 
harbours, roads, education, research, and invention, 
were shown in a series of ingenious maps and graphs, 
and were duly correlated. The population growth ami 
movement were set out graphically on a series of ‘ spot- 
maps ' (one dot per hundred persons),—one map for 
each decennial period. The closing portion deaflt with 
what Dr. Fenner calls the ‘ prosperity graph ' of South 
Australia, which shows in one curve the whole history 
of the State, with annotations indicating the chief 
factors and incidents in its development, from the 
geographical point of view. This graph, which is 
based on the power of the State to absorb or to repel 
population from outside, shows a high degree qj cor¬ 
relation witli other factors that might be regarded 
as measures of State prosperity or adversity. 

Manganese in South Africa.—The recent discovery 
of important manganese deposits along some thirty- 
eight miles of the Gamagara ridge near Postmasburg, 
in the Cape Province, has led to a detailed survey of 
the ore bodies and the surrounding geological forma¬ 
tions (“ The Geology of the Postmasburg Manganese 
Deposits ”, by L. T. Nel, Geological Survey of South 
Africa). The deposits occur in two belts running 
north and south, the western belt being associated 
with the basal members of the Gamagara Series, 
whereas the eastern belt is in the Blinkklip breccia 
or underlying chert breccia. In each the Campbell 
Rand Series of limestones, dolomites, and cherts is 
found underlying the ore belt, and while it is not yet 
clear where the manganese came from, the evidence 
is strongly in favour of its having been leached from 
these limestones and reprecipitated as oxide by 
metasomatic replacement in the situations where it 
now occurs. There are two principal varieties of ore : 
one massive and agreeing in composition and properties 
with psilomelane t the other crystalline and corre¬ 
sponding most nearly to braunite. The two varieties 
are intimately associated and they occur in conjunction 
with manganiferous iron ores. The available tonnage 
of ore with 40-50 per cent of manganese is enormous, 
and there are large reserves of higher-grade ore 
carrying more than 50 per cont manganese. Among 
the other minerals found in the ore bodies are claret 
or rose-coloured manganese-diaspore and a delicate 
rose-coloured soda-rich mica , representing probably a 
new species of the mica group. 

Simple Soil-Testing Outfit.—The chief aim of the 
golf greenkeoper is to maintain soil conditions which 
will encourage fine grasses and at the same time 
prevent or appreciably reduce the occurrence of 
clovers, weeds, coarse grass, and earth -worms. It is 
now well known that this type of herbage is obtained 
if the soil is acid in reaction, a condition which can be 
brought- about by repeated light dressings of sulphate 
of ammonia. It is therefore important that green- 
keepers should be able to test their soil from time to 
time by some simple method, so that they may be 

g rided in their treatment. To meet this need the 
ritish Drug Houses, Ltd., London, N.l, have pro¬ 
duced a * Golf Links Outfit', in which all accessories 
for the determination of soil reaction (with the excep¬ 
tion of distilled water), are included in a compact 
leather-board pocket case, price £2 5s. A pre¬ 
liminary test is made with B. D. H. Soil Indicator, and 
the exact pH value is then determined by means of the 
B. D. H. Capillator. Full instructions for the use of 
the outfit are supplied and a price list of spare items 
is appended. 

Radium D.—The issue of the Zeitschrift filr Physik 
for June 27 contains two papers from Prof. Meitner's 
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laboratory, by J. PetrovA, in which he describes a 
modified form of the Wilson cloud apparatus and its 
application to the study of the 0-rays from radium D. 
The apparatus has been designed so that it can be 
used with the expansion chamber containing gas at 
a pressure only slightly in excess of that of the water 
vapour, and is thus specially well suited for the 
investigation of particles of short ranee. The two 
groups of 0-particles which correspond to the two 
strong lines in the magnetic spectrum of radium D at 
30 kilovolts and 43 kilovolts have been resolved in a 
statistical analysis of the lengths of the trails, and 
there are also present a number of faster particles, as 
well as some slow 0-particles which are probably the 
nuclear rays from this element. The papers are 
illustrated by some good stereoscopic photographs of 
0-trails, and one of some a-trails in air at low pressure 
from which numerous long 5-rays are projecting. 

Origin of Magnetism of Sun and Earth.—The issue 
of the Physical Review for July 15 is the second for the 
month, and henceforth it will appear twice a month. 
The two issues cover the first 386 pages of Volume 34. 
The later one contains a new theory to account for the 
magnetic fields of the sun and of the earth bv Mr. K. 
Gunn, of the Naval Research Laboratory, Washing¬ 
ton. According to this theory, an electron in motion 
in the X Y plane in a non-homogeneous magnetic 
field in the 7j direction drifts in the X direction by an 
amount which depends on the rate of change of the 
magnetic field in the Y direction, which is taken along 
the gravitational field. This field produces a drift in 
the “ X direction, and if there is an electrostatic field it 
may produce a drift in either direction along the X- 
axis. It is shown that the first of these drifts is the 
greatest and that the electric current due to it is of 
the right order for both sun and earth. This current 
is in the direction to increase the magnetic field, but 
this increase is kept in check by radial electric fields 
due to temperature gradients and differences of ionic 
concentration. 

Chemical Biogenesis.—Prof. John Read {Chemistry 
and Industry , vol. 48, No. 32, p. 786, Aug. 9, 1929) 
points out that close structural relationships are often 
observed to exist between the individual components 
of a particular essential oil, and that striking parallels 
may be discerned in many instances between groups 
of substances occurring in two or more oils from 
related species. These facts lead to the idea of the 
derivation in the plant of related substances from 
common chemical ancestors, as was remarked by 
Kremers in 1922. Prof. Read suggests that geraniol 
(or, possibly, its geometrical isomer, nerol) possesses 
strong claims to be regained as the immediate pre¬ 
cursor of piperitol, piperitone, A 4 -carene, and other 
substances which occur in .this association in essential 
oils. All these substances may be depicted as obtained 
from the parent compound by simple processes of 
isomerisation, hydration, dehydration, oxidation, and 
reduction, while geraniol itself may originate from 
such simple units as iso-valeraldehyde. The implied 
aptitude of geraniol to act in Nature as a precursor of 
bo many other substances may be attributed to the un¬ 
usual conformation of its molecule, which possesses a 
structure - CMe: CH . CH # OH (consisting of a primary 
alcohol group activated by an a0-ethylenio linkage) 
situated in spatial proximity to a second active 
grouping - CH : CMe*. Migration of a hydrogen 
atom, in the ‘ nascent * molecule of geraniol, from the 
primary alcohol group to one side of the double bond 
of the second grouping leads to piperitol, piperitone, 
and a-phellandrene ; migration of the same hydrogen 
atom to the other side of the double bond leads to 
A 4 -carene. Prof. Read hopes to submit his interesting 
ideas to experimental investigation ; the problem is 
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certainly an important one, and its solution would 
throw welcome light upon biogenetioal relationships. 

Flame Speeds.—Messrs. W.Payman andR.V.Wheeler 
have had reprinted as a memoir the articles by them 
on “ Flame Speeds and their Calculation ” published 
this year in Fuel in Science and Practice . In this they 
summarise the results of many previous papers, and 
answer some of the critioisms advanced against the 
general applicability of the ( law of flame-speeds 
Assuming Le Chateuer’s initial phase of slow uniform 
movement, which we think the authors have estab¬ 
lished, we may note the curious and significant result 
—that, when oxygen is diluted with nitrogen to 
different strengths, the limit mixtures of afi such 
atmospheres with a combustible gas, such as methane, 
propagate this slow flame at a nearly constant velocity 
—about 20 cm. per sec. The authors find experi¬ 
mentally that all such limit mixtures (of the same 
kind), made by paraffin-gases with air or oxygen, 
when mixed together, also form a limit mixture in 
which flame travels with the same velocity. Again, 
the authors find that, as a general rule, mixtures of 
different gases in air or oxygen which have the same 
flame-apeed may be mixed together to give a mixture 
having the same flame-speed ; from this they argue 
that the two reactions take place independently of one 
another. It is pointed out that this conclusion is only 
valid when the combustible gases do not interact in 
the flame, and where none of the combustible gases 
decomposes with evolution of heat. Hydrogen 
mixtures, towards either limit, show variations from 
the normal owing to the mobility of the H 2 molecule, 
and carbon monoxide requires the presence of hydro¬ 
gen or steam to exhibit its due effect. Nevertheless, 
the authors show that the generalisation is applicable 
in the case of most industrial gases, and can be usefully 
employed, for example, in the regulation of gas-fired 
retorts. 

Testing Wire Ropes.—A method of testing for me¬ 
chanical flaws in wire ropes without subjecting them to 
actual mechanical tension is a problem which has been 
studied for many years, especially by colliery engineers. 
There is an urgent need of some simple method of 
testing wire ropes so that incipient flaws due to 
cracked or broken wires may be detected as soon as 
possible. An ideal method for making such a test 
seems to be a magnetic method. Such a method of 
testing wire ropes is described by Dr. Wall in the 
Journal of the Institution of Electrical Engineers for 
July. The principle used is to employ a ‘ search band 
of magnetic flux 1 which is linked with a search coil 
system. Any flaw in the rope alters the reluctance 
of the circuit of the flux, and this produces a variation 
in the electromotive force in the search coil system 
which can be detected at once by a suitable recording 
instrument. It is therefore possible to pass the wire 
rope at a slow speed through the magnetic instrument, 
any flaws being at once shown by a change in the 
position of the pen of the recorder. Experimental 
details are given of the depth of the penetration of 
the alternating magnetic mix into the wire rope at 
different frequencies and on the effect of meohanioal 
strain on the permeability. Experience has shown 
that mechanical flaws not weakening the average 
mechanical strength of the rope by more than about 
10 per cent need not be considered, as this does not 
appreciably endanger its safety. It is only when 
more than 10 per cent of the seotion fails that a watch 
needs to be kept on the faulty section to see whether 
its develops further. A complete wire rope testing 
equipment of this type has been installed in the 
Hatfield Main Colliery near Doncaster. Tfeefliameter 
of the winding rope is 2} inches and the pit shaft is 
860 yards deep, 
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Conference Of Empire Meteorologists. 


rpHE last ten days in August witnessed a meeting in 
*• London of official meteorologists from all parte of 
the British Empire. Ten years ago advantage was 
taken of the presence in London of the directors of 
many of the overseas observatories and services to 
hold a meeting for the discussion of matters of common 
interest, but the present is the first occasion on which 
invitations to send delegates to a formal conference 
were issued through official channels to all Dominions, 
Crown Colonies, and Protectorates. 

The need for such a gathering has arisen from two 
main causes, the development or aviation and the ex¬ 
tension of wireless as a means of communication. 
Long distance flying is now an accomplished fact, and 
the establishment of regular services between different 
parte of the Empire can only be a matter of time, but 
if they are to function with the maximum of safety 
and regularity, adequate meteorological services, im¬ 
plying closeco-operation between the different meteoro¬ 
logical authorities, are essential. 

Again, the development of wireless as a means of 
communication has revolutionised the technique of 
synoptic meteorology. Ten years ago the European 
countries, North America, India, and Australia formed 
self-contained units from the forecasting point of view, 
and it mattered little whether there was uniformity of 
codes and methods. To-day all that is fast changing. 
The weather chart drawn each morning in the Meteoro¬ 
logical Office now covers almost the whole of the 
northern hemisphere, and the maps of other services 
have undergone a similar enlargement of area. The 
consequence is considerable overlapping, which has 
made itself felt as a distinct inconvenience and waste 
of effort, more particularly in the demands made upon 
ships at sea. All meteorological services want reports 
from the oceans near their coasts, and each not un¬ 
naturally tends to impose its own hours of observa¬ 
tion, codes, and other conventions on the ships that 
mport to it, and it is easy to see that in such circum¬ 
stances shipmasters may be embarrassed by conflicting 
demands. The matter is one that can be adjusted 
satisfactorily only by international agreement, but 
a survey of the position from the point of view of the 
British Empire will be helpful to that end. 

Such were in brief the considerations which led 
to the calling of the Conference. It is gratifying to 
record that the response to the invitations was cordial. 
Canada (with Newfoundland) was represented by 
the newly appointed Director of its Meteorological 
Office, Mr. G. M. Patterson ; India by the Director- 
General of Observatories, Dr. C. W. B. Normand; 
South Africa by Mr. C. Stewart, Chief Meteorologist; 
New Zealand, by Colonel D. C. Bates. Mr. A. Walter, 
the Director of the newly created meteorological ser¬ 
vice of the East African Group (Kenya, Uganda, Tan¬ 
ganyika, Rhodesia); Mr. A. J. Bamford, Superintend¬ 
ent of the Colombo Observatory, and Mr. T. F, Clax- 
ton. Director of the Royal Observatory of Hong-Kong, 
represented their respective servioes; and Mr. L. G. 
Sutton, Director of the Meteorological Service of 
Egypt, acted as unofficial observer for the Egyptian 
Government. Delegates were also sent by the follow¬ 
ing Governments, which do not, as yet, maintain 
meteorological servioes employing full-time meteoro¬ 
logists : Irish Free State, Somaliland, Nyasaland, 
Nigeria, Gold Coast, Sierra Leone, Gambia, Barbados, 
Windward Islands, Trinidad, Leeward Islands. Ma¬ 
laya, which has just started a service, was represented 
by Mr. J. Dewar, Assistant Surveyor-General. It is 
much to be regretted that Mr, H. A, Hunt, Director of 
the Commonwealth Weather Bureau, was not present; 
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Captain H. J. Feakes attended on behalf of the 
High Commissioner to represent the Australian 
Service. 

The proceedings opened on Tuesday, Aug. 20, at 
the Air Ministry, when Lord Thomson, Secretary of 
State for Air, welcomed the delegates on behalf of the 
Government. In his address he reviewed briefly the 
circumstances that had led up to the Conference and 
assured the delegates of the great importance which 
the Government, and more particularly the Air 
Ministry, attached to their work. Dr. G. C. Simpson 
was elected president of the Conference. The first 
subject to receive detailed consideration waS*the 
application of meteorology to aviation. Official visits 
were paid to the terminal aerodrome at Croydon and 
the Royal Airship Works at Cardington. At the 
former the delegates had an opportunity of seeing for 
themselves the elaborate meteorological organisation 
that caters for the requirements of civil flying between 
England and the Continent. By the courtesy of Im¬ 
perial Airways, Ltd,, a short flight in an air liner that 
afterwards left for Paris was arranged for those who 
wished to take part in it. At Cardington the morning 
was devoted to an inspection of the airship now rapidly 
approaching completion, and of the arrangement for 
mooring at the mast. During the afternoon the staff 
of the Meteorological Office demonstrated the special 
work that has been undertaken as a preliminary sur¬ 
vey of the meteorological conditions on the England- 
India air route, and the researches into wind structure 
that have been carried out. 

The discussion which occupied the two meetings 
held on the following day consisted in large measure 
of an exchange of information as to how far each 
Dominion or Colony could supply information of the 
kind shown to be necessary. The purely climato¬ 
logical observations to which routine work has hitherto 
been restricted in most Colonies require to be supple¬ 
mented by observations of visibility, height and 
amount of low cloud, direction and velocity of upper 
winds obtained with pilot balloons, and if possible also 
of temperature in the free air as recorded by aeroplanes 
or by registering balloons. The exchange of ideas on 
methods of observation and their feasibility for use by 
observers in tropical countries promises to give valu¬ 
able results. The suitability of the international 
forms for statistical summaries of these now observa¬ 
tions for use in the special circumstances of each 
Colony also came up for discussion. Sub-committees 
were then formed to consider in detail the arrange¬ 
ments along various projected routes for long-dis¬ 
tance flights. 

The discussions on marine meteorology occupied 
three whole mornings. Technical questions of codes 
for wireless transmissions occupied a good deal of 
time, but the main questions of general interest were 
the use of the Hollerith machine for the statistical 
treatment of data from the sea and the organisation 
of the collection of data from ships flying the British 
flag. The labour of combining observations from 
moving observatories such as ships in statistical sum¬ 
maries is very great and the Hollerith system, which 
has been adopted by the British Meteorological Office 
and also by some servioes on the Continent, greatly 
reduces that labour and facilitates the exchange of 
observations. A visit was paid to the offices of the 
British Tabulating Company, where the work was 
demonstrated in detail. On the question of organisa¬ 
tion, .the goal to be aimed at is that each Dominion 
that has an office for marine meteorology should super¬ 
intend the ships registered in its own ports, and that 
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adequate arrangements should be made for the ex¬ 
change of the data between the central offices. 

At other meetings the special requirements of the 
Army and Navy were discussed, and the arrangements 
that have been worked out for meeting them in Great 
Britain were laid before the delegates- Another im¬ 
portant discussion centred around the arrangement 
under which reprints of the meteorological summaries 
appearing in Colonial Blue Books are supplied to 
the London Meteorological Office for distribution to 
meteorological libraries in all parts of the world. 
That system for rendering accessible the meteorological 
records of our colonies was introduced early in the 
century, but the present occasion, has been the first 
opportunity for discussing it by those primarily con¬ 
cerned in making it a success. There was also a dis¬ 
cussion on seasonal forecasting. 

It will be observed that the subjects so far enumer¬ 
ated, with the exception of seasonal forecasting, con¬ 
cerned themselves with questions of organisation. On 
the last two days the meetings were of a different 
character. The subjects wore grouped under the 
general heading agricultural meteorology, and the dis- 
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oussion was thrown open to all workers in Great 
Britain who co-operate in the crop-weather scheme, 
carried out jointly by the Ministry of Agriculture and 
Fisheries and the Meteorological Office, and agricul¬ 
tural delegates from many Colonies and Protectorates 
also attended. The large hail of the CiviJ Service 
Commission in Burlington Gardens was secured to 
accommodate the larger audience, and the details of 
the arrangements were made bv Mr. W. R. Black of 
the Ministry of Agriculture. Sir Napier Shaw acted 
as president. The discussion covered a wide range of 
subjects connected with the response of crops to 
weather influences and a valuable exchange of views 
and experiences resulted. Visits to the Lord Wands¬ 
worth Agricultural College at Long Sutton, to the 
Royal Horticultural Society’s Gardens at Wisley 
and to the Rothamstod Experimental Station were 
arranged in connexion with the Agricultural Section 
of the Conference. 

On Friday, Aug. 24, Government hospitality was 
extended to the delegates at n dinner at which Mr. F. 
Montague, Under-Secretary of State for Air, took the 
chair. 


Pollution and Bottom Fauna. 


M R. R. E. RICHARDSON, in his paper “The 
Bottom Fauna of tho Middle Illinois River, 
1913-1925; its Distribution, Abundance, Valuation, 
and Index Value in the Study of Stream Pollution ” 
(State of Illinois Department of Registration and 
Education, Division of Natural History Survey, 
Bulletin, Vol. 17, Article 12 ; 1928), discusses the 
bottom fauna of the Illinois River and its relation 
to pollution. These studies have been going on from 
1874 until 1927 and many changes in conditions have 
been experienced dtiring that time, affecting pro¬ 
foundly the biology of the river. The most important 
changes are first, the introduction in 1885 of the 
European carp with its rapid multiplication, its 
yield by 1908 to the commercial fishermen being 
greater than all the other fishes taken together; 
secondly, the completion and opening in January 
1900 of the drainage canal of the Sanitary District 
of Chicago; and thirdly, a general movement for the 
reclamation of land. 

The present bulletin deals with the researches of 
the lost twelve years, based on the study of 1308 
biological collections made over a stretch of 225 
miles of the Illinois River and its connected bottom¬ 
land lakes. The upper part is powerfully affected 
by pollution which diminishes slowly downstream 
and varies considerably during the year, and by 
studying the plants and animals characteristic of 
septic, pollutional, sub-pollutional, and clean water an 
effort has been made to select an index series of 
species the abundance of which marks the grade of 
pollution in which each species predominates, the 
conclusion being, however, that as each series grades 
almost imperceptibly into another a dependable 
classification can only be successful by the supple¬ 
menting of chemical data and a study of the dominant 
flora and fauna in each situation, increase of pollu¬ 
tion is shown by the decrease in the number of species 
in the bottom fauna and in the disappearance of 


characteristically clean-water species, also in the 
dissolved oxygen data which show a rapid decline 
from 1912 to 1920, a partial recovery occurring after 
tho War. Together with the decrease in bottom 
species is a rapid incroase of the sludge-worms 
(Tubificidffi) and midge larvae ( Chironomue ), which 
multiplied enormously. A recovery in the number 
of the dean-water Sphreriidse was checked and 
reversed by an outbreak of leeches preying on them. 
After prolonged floods in the summer of 1924, which 
probably carried down much sludge, there was a 
huge increase of sludge-worms, midge larva*, and the 
small bivalve Musculium transvereum , which is 
tolerant of pollutional conditions. 

A study of competition and depredation in the 
more important groups shows that under clean-water 
conditions snails tend to dominate and to suppress 
midges, sludge-worms and the smaller Sphaeriidso, 
and sucker-mouthed fishes eat largely the smaller 
raollusks, midge larv®, may-flies, and caddis flies. 
Only catfishes and 1 sheepsheads * live on the larger 
snails. Thus the destruction of the snails by pollu¬ 
tion and the consequent sparing of the small 
Spheeriid© affords increased food to the coarse fish 
and may be of benefit to the commercial fisheries, but 
on the other hand the gassy taste of some of the fish 
and the frequently diseased condition, as in the oarp, 
due to pollution, diminishes their market value. 

The small bottom fauna recovers more slowly 
from pollution than the plankton of the surface 
layers, lagging behind the dissolved oxygen, probably 
because of the naturally slow rate or respread up¬ 
stream of cleaner water forms, and also because of 
the fresh loads of incompletely oxidised organic 
sediment which come down with every flood. The 
small bottom animals, except where pollution is very 
heavy, thus furnish a better index of ordinary 
sanitary conditions than do the plankton or dissolved 
oxygen. 


Economic Status of University Staffs in the United States. 


rpHE learned world’s earnings and spendings was 
A the subject of a symposium, published in Science 
July 12 and 19, of papers read at meetings of the 
American Association for the Advancement of Science 
in New York last December. The budgets of univer¬ 
sity teachers are discussed under; (I) professional 
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needs, (2) requirements of daily living, (3) neoessazy 
provision for financial security of self and family ; 
and the conclusions reached, after a survey of statistics 
too meagre as a basis of generalisation ^ fpr 
clarifying the discussions, are given in the form of a 
tentative budget. This suggests a minimum of 
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10 per cent of income for (1), 15 or more per cent 
for (3), ami about 75 per oent for (2). Professional 
needs (envisaged as the reinvestment in his work by a 
productive worker of part of his annual income to 
increase his productivity) are assumed to include 
membership m four or more professional organisa¬ 
tions, attendance at one or two professional meetings, 
professional books (fifteen or more) and journals (four 
or more), clerical assistance, research, equipment, 
committees, etc., and travel for cultural purposes. 
Life insurance seems to be universal, but only about 
half of the teachers included in the statistical survey 
use the retirement annuity plan (5 per cent contri¬ 
bution from salary matched by 5 per cent from the 
institution), and the suggested budget allotment under 
head (3) is admittedly in excess of what is usual or 
possible among lower-grade teachers. 

The course of teachers’ salaries from 1914 to 1927 
has been exhaustively studied, the data including 
reports from 802 universities and colleges concerning 
15,361 teachers. The real increase since 1914, allowing 
for the rise in the cost of living, has been very slight, 
and almost two-thirds of the teachers are compelled 
to take on additional work to meet their economic 
needs, earning thus on an average 24 per cent of their 
regular salaries, and the higher the professional rank 
the greater is the economic pressure. Seventy per 
cent of those who do extra work do extra teaching, 
25 per cent earn money by writing, 20 per cent 
lecture, 10 per cent do consulting work, and 25 per 
cent sell other services, the range of earning being 
from less than 100 dollars to more than 10,000 dollars, 
and the median 522 dollars. 

A comparison has been carefully worked out of 
salaries in (a) manufacturing enterprises, (5) univer¬ 
sities, (c) army, ( d) navy, and (e) the professional 
and scientific grades of the U.S. Civil Service. From 
this we learn, for example, that 3000 dollars will buy 
(a) a young or unsuccessful salesman, (6) a high aver¬ 
age assistant professor, (c) a young first-lieutenant, 
(a) a medium-rat© ensign, or (e) a high assistant in 
professional or sub-professional grade. 

Reviewing the facts brought out in those papers 
the writer of the last of the series observes : “ For the 
future of science it is much more important that the 
supply of scientific workers be limited to those who 
can be placed at adequate salaries than it is to train 
or partially train large numbors and have many work¬ 
ing for unsatisfactory salaries ”. 


University and Educational Intelligence. 

Cambridge. —The John Winbolt Prize (value 
about £15) for the best exercise on some subject re¬ 
lated to the profession of a civil engineer, has been 
awarded to J. N. Goodier, of Downing College, and 
H. S. Sayles, of St, John’s College, for their joint 
dissertation on “ Some Problems of Plane Stress ”, 


The London County Council is this winter again 
making provision for the continued efficiency or its 
teachers by arranging a comprehensive series of lectures 
covering all aspects of school work. A Handbook 
giving the titles and synopses of lectures and courses 
has been issued recently from the County Hall, West¬ 
minster Bridge, London* 8.E.L It is difficult to 
single out items for mention, but readers of Nature 
will be interested in the special single lectures under 
the heading of geography by Mr. F, J, R. Rodd on 
the Sahara, by Mr. J. M. Wordie on Greenland, and 
by Hr. A, Hamilton Bice on the Amazon* Mr. R. 
Rbilfipa is giving a course on weather study in schools. 
The mathematical section includes a course on school 
geometry by Pr6f. T. P. Nunn and another by Mr, 
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W. C. Fletcher on the teaching of mathematics ; there 
are also courses on psychology in relation to school 
work. Science in boys’ and in girls’ schools is dealt 
with in other courses, Dr. R. S. Clay is giving a course 
on recent developments in physics, and Prof, C. R. 
Darling another on electricity in the home. Science 
teachers are also offered tickets of admission to the 
meetings of several scientific societies. The fifes for 
teachers working in London, Croydon, Kent, or 
Middlesex average less than Is. a lecture. 

The Loughborough College Calendar for 1929-30 
gives particulars of courses in its two faculties, 
engineering and pure and applied science (including 
chemical technology), in its junior department (a 
public secondary school designed to meet the require¬ 
ments of boys wishing to enter engineering profes¬ 
sions), and in its school of industrial and fine art. 
A distinctive feature of its engineering courses is 
that theoretical and practical training is given con¬ 
currently. Its workshops being equipped for pro¬ 
ducing all types of engineering components upon a 
productive basis, the student is able to complete 
his training without seeking practical experience in 
outside engineering works. The College diploma 
in mechanical, electrical, or automobile engineering 
involves five years of residence, in civil engineering 
four years, and in commercial or chemical engineer¬ 
ing or chemical technology three years. Five open 
British Empire scholarships in the faculty of engineer¬ 
ing, worth £75 per annum, for the period of the full 
diploma course, are awarded annually. These have 
drawn students from many parts of England and 
three from overseas. The College has a department 
of extramural adult education with staff tutors in 
economics, literature, political science, and psycho¬ 
logy, controlled by a sub-committee of the Notting¬ 
ham University College Joint Committee for Tutorial 
Classes. 

From the Carnegie Endowment for International 
Peace we have received a copy of the annual report 
on its Division of Intercourse and Education. The 
divisional director, Dr. Nicholas Murray Butler (who 
is also president of the Endowment) summarises in 
92 pages the many-sided activities whereby, at a cost 
during 1927-28 of 378,869 dollars, it has been making 
its influence increasingly felt in almost every country 
in the world. Its largest single undertaking was a 
two-months visit by fourteen British journalists to 
the United States as its guests. This cost 60,000 
dollars. An equal amount was devoted to the main¬ 
tenance of and work through its 41 Centre Europ6en ” 
at Paris, including its official organ, the quarterly 
review, L'E&prit International . Large sums were also 
devoted to reorganising, with the aid of a group of 
American librarians, the colossal Vatican library, and 
to the expenses of a scheme for the appointment of 
visiting professors of international relations. Some 
fourteen professors of various subjects in American 
universities who happened to be visiting foreign 
countries for their own purposes accepted appoint¬ 
ment as Carnegie professors for the delivery of a few 
public or academic lectures and for series of intimate 
conferences and discussions with professors and ad¬ 
vanced students. Two others. Dr. David P. Barrows 
of California and Dr. Henry Suzzallo of Beattie, 
visited respectively the Latin-American States and 
central Europe entirely under the auspices of the 
Endowment. Among numerous subventions of enter¬ 
prises deemed valuable as agencies for fostering inter¬ 
national goodwill and understanding was a grant of 
5000 dollars towards the expenses*; of delegates of the 
principal entomological societies of Europe attending 
the fourth International Congress on Entomology at 
Cornell University. 




430 


NATURE 


[September 14,1920 


Calendar of Patent Records. 

September 14 , 1815 .—The metronome, as it is 
known to-day, was patented in France on Sept. 14, 
1815, by J. N. Mftlzel of Ratisbon, who was a friend 
of Beethoven and a well-known mechanician who 
toured through Europe with various automata and a 
mechanical orchestra of his own devising. His right 
to be-called the inventor of the metronome was 
denied by the Dutch Academy in favour of the 
Dutchman Winkol, but it was MtUzel who set up the 
first factory for its manufacture in Paris in 1816. 

September 15 , 1594 ..On Sept. 15, 1594, a 

Venetian patent for twenty years was granted to 
Galileo for a machine for raising water and irrigating 
land which, with the motive power of a single horse, 
would continuously discharge water through twenty 
spouts. Nothing is known of the machine, but the 
patent is interesting as showing the similarity of the 
early Venetian and English patent practice. The 
extant documents include ( 1 ) a petition from Galileo 
to the Doge for the grant of a privilege for forty 
years for his invention “ found by me at great trouble 
and expense ”, ( 2 ) a request from the Council for a 
report on the petition from the “ Provveditori di 
Commun ”, (3) the report recommending a grant for 
twenty years, (4) the Council's approval of the report 
and (5) the grant of the Doge, with a stipulation that 
Galileo was to construct a machine within one year. 

September 15 , 1806 .—Joseph Man ton’s double- 

barrel shot-gun with elevation top-rib was patented 
on Sept. 15, 1806. Manton was the most celebrated 
British gunsmith of the first half of the nineteenth 
century. He took out several patents, but his 
deservedly high reputation was due more to his 
excellent workmanship than to his inventions, which, 
with the litigation to which they led him, absorbed 
all bis profits and left him bankrupt at the end. 

September * 5 , 1902 ,—The Owens’ bottle-making 
machine, in which the manufacture is entirely auto¬ 
matic from the raw material to the finished bottles, 
was patented in England by the Toledo Glass Co., of 
Ohio, on Sept. 15, 1902. The first successful bottle¬ 
blowing machine hod been invented by the English¬ 
man Ashley in 1888, but this and the many machines 
that followed had to be supplied with the molten 
glass by hand, and they were not extensively used. 

September 18 , 1863 .—Nitro-glycerine was first made 
by Sobrero in 1846, but it was Alfred Nobel who brought 
it into practical use as an explosive, the first patent 
—for a mixture of nitro-glycerine and gunpowder— 
being granted to him in France on Sept. 18, 1883. 
He started manufacture on a commercial scale in 1862 at 
Helleneborg, near Stockholm, and not even a disastrous 
explosion, when his younger brother lost his life and 
the works were destroyed, discouraged him from 
continuing his researches. The danger in handling 
the new explosive, which greatly restricted its use for 
some time, was removed by Nobel’s invention of 
dynamite (see Calendar of Patent Records, July 8 ). 

September 20 , 1849 *—An early instance of electro¬ 
metallurgy is supplied by the patent granted to 
W. E. Staite and William Petrie on Sept. 20, 1849, 
for various improvements in the construction and use 
of the electric battery. A process for fusing iridium 
is described, in which are employed a bed of iridium 
powder about 4 in. thick, supported on a copper slab 
connected to the positive terminal of a battery, and 
a solid iridium electrode connected to the other 
terminal. The electrode is brought gently into con¬ 
tact with the top of the powder and immediately 
withdrawn about | in., and then moved horizontally 
to and fro along the top of the powder, whilst the arc 
plays between it and the powder. 
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Societies and Academies. 

London. 

Institute of Metals (Annual Autumn Meeting at 
Diisseldorf), Sept. 9.—A. G. C. Gwyer (Autumn Lecture) 1 
Aluminium and its alloys (in German). A short account 
was given of recent work to improve the general relia¬ 
bility of aluminium and its alloys, more particularly 
from the points of view of soundness and resistance 
to corrosion. The constitution of the alloys, and of 
the metal itself, was discussed. Heat treatment of 
aluminium alloys also received attention. The lecture 
concluded with a short account of the application of 
the methods of X-ray spectrography to aluminium. 

Sept. 10.—Walter Rosenhain : Some methods of 
research in physical metallurgy. A description of 
methods dev eloped in recent years, and particularly 
in the Metallurgy Department of the National Physical 
Laboratory, especially in connexion with the deter¬ 
mination of equilibrium diagrams. A brief account is 
given of a novel form of electrical dilatometer, making 
use of measurements of the capacity of a small con¬ 
denser which is varied by the dilatation of the speci¬ 
men. In optical pyrometry, a novel method of secur¬ 
ing black body conditions, by sighting upon the 
interior of a gas bubble blown in a mess of molten 
metal, is described. In work on structure it is neces¬ 
sary to secure a high degree of purity of the metal 
and special refractories have been developed.—G. 
Masing : Methods of research in metallography. Re¬ 
searches on the constitution of alloys must be based 
on the well-established thermodynamical laws of 
heterogeneous equilibria. The experimental methods 
need to be improved in precision and amplified (especi¬ 
ally X-ray technique). The most important improve¬ 
ment required is the development of a method for the 
rapid attainment of equilibrium in an alloy. The st udy 
of constitution also demands an investigation of the 
condition of alloys far removed from the state of 
equilibrium ; theoretical and experimental aspects of 
this problem are considered.—P. Chevenard, Portevin, 
and X. F. Wach4 : A dilatometric study of some 
uni variant two-phase reactions. The reactions in 
quenched aluminium-copper and aluminium-silicon 
alloys, when annealed at various temperatures. Alloys 
of iron, nickel, and copper have also been investigated 
by means of the dilatometer, and the boundary of the 
two-phase field on the iron side of the system has been 
determined.—Mas Haas and Denzo Uno : An improved 
differential-dilatometer. The accuracy of Chevenard’s 
optical differential-dilatometer has been improved by 
mounting the apparatus on a triangular rail, by using 
one dilatometer tube instead of two, and by replacing 
the spring that holds the mirror by a magnet coil 
arrangement. Provision is made for working in any 
special atmosphere.—W. H. J, Vernon and L. Whitby : 
The open-air corrosion of oopper: a chemical study 
of the surface patina. In general, the green patina 
consists essentially of basic copper sulphate. An ex¬ 
ception is the product from a purely marine atmo¬ 
sphere, in which basic copper chloride predominates ; 
where urban and marine conditions ooincide, however, 
then basic sulphate greatly predominates. Basic 
copper carbonate enters only to a minor extent into 
the composition of the product, even in rural districts 
remote from sea and town. Sulphur compounds, 
derived from products of combustion and disseminated 
by wind, are the most potent agents in Hie develop¬ 
ment of patina. The underlying metal, after long 
periods of exposure, shows remarkable freedom from 
pitting.—C. O. Bannister : Studies on the crystallisa¬ 
tion of gold from the liquid state. Different methods 
are given of preventing underoooling and * flashing V 
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Formation of straight boundary lines by the inter¬ 
ference of radial growth from two, three, and four 
nuolei, and the formation of curved boundary lines by 
retardation of growth from one centre are illustrated. 
—A. Glynne Lobley and C. L. Betts: The creep of 80: 20 
nickel-chromium alloy at high temperatures. Wires 
0 • 018 in., 0 • 0625 in., and 0 * 26 in. thick were subjected 
to tensile stresses of 50, 100 , 200 , and 400 lb. per in.* at 
temperatures of 700°, 800°, 000 ° and 1000 ° C. for a period 
of approximately 4000 hours. The rate of flow was 
found to be dependent on the diameter of tho wire 
as well as on other factors. 

Paris. 

Academy of Sciences, July 29.— Charles Moureu, 
Charles Dufraisse, and Paul Gagnon: Researches in the 
phenylindene series. The extension of Wolff’s reac¬ 
tion to the direct preparation of a hydrindenio hydro¬ 
carbon starting from the corresponding ketone.— 
Charles Richet and Michel Faguet : The action of sea 
water in extremely small amounts on fermentation. 
Sea water in the concentration of 10 -10 per cent still 
exerts a definite action on the lactic fermentation.— 
Gabriel Bertrand and Mile. Voronca-Spirt : Titanium 
in animals. As a result of experiments on twenty 
species of animals, it is concluded that titanium exists 
in animals, but in proportions varying with the organ 
and species. Exceptionally, no titanium could be de¬ 
tected in organs of the rabbit, but a relatively high 
proportion was found in the hair of this animal.— 
Charles Nicolle, Charles Anderson, and Jacques Colas- 
Belcour : The relations between the recurrent Mor¬ 
occan spirochsete Sp. hispanicum var. maroccmum with 
the porcupine.—Paul Delens : The properties of cer¬ 
tain families of curves.—N. Lusin : The semiregular 
parametric representation of ensembles.—P. L. Sriva- 
stava : The singularities of a class of Dirichlet’s series. 
— Radu Badesco : An integral equation.—Andrd Mar- 
celin : Surface coatings on water and molecular dimen¬ 
sions. The direct determination of the thickness of a 
film in a state of saturation is frequently impossible 
on Account of the solubility. The author outlines a 
method for avoiding this difficulty.—Fahir Emir : 
Superficial solutions and molecular films. The study 
of some substances and the determination of the 
lengths of their molecules. Data are given for pal¬ 
mitic and stearic acids and for cetyl alcohol. Applying 
the rule given by A. Marcelin to these data, the lengths 
of the molecules found agree closely with those deter¬ 
mined by X-ray methods.—Jean Guastalla : Super¬ 
ficial solutions of oleic acid. Measurement of very low 
pressures. Development of the methods of Andr 6 
Marcelin, with details of some improvements in detail. 
—D. Chalonge and Ny Tai Z6 : The continuous spec¬ 
trum of the hydrogen atom. Details of the changes 
in- the hydrogen spectrum produced by passing from 
discharge without a condenser to the condensed dis¬ 
charge. Curves are given showing the changes pro¬ 
duced in the intensity of the radiation as a function 
of the wave-length for four types of discharge,— 
J. Loiaeleur : The ballistic effect exercised by thin 
polished metallic plates.—Severiano Goig : The com¬ 
pressibility of carbon monoxide at 0 ° C. above 50 
atmospheres. Details of methods of preparation and 
purification of the carbon monoxide used are given ; 
an accuracy of 0*02 per cent is claimed for the results. 
Over the range of pressures obtained in the experi¬ 
ments, the values of pv for carbon monoxide are lower 
than those for nitrogen. The minimum pv for nitrogen 
at 0° C, is 72 atmospheres, for carbon monoxide at the 
same temperature, 90 atmospheres.— Albert Portevin 
and Francois Le Chatelier: High temperature tests 
on metals and alloys by compression and by wire 
drawing.— Arakel Tchakirian : Basic acetate and basic 
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sulphate of gallium and gallium oxalate. The pre¬ 
paration of the basic gallium salt 

4Ga(CH,C0 8 ),. 2Gaa0 8 .5H a O 

is described. Aluminium, zinc, indium, and iron do 
not form basic acetates under similar conditions, and 
hence the compound serves as a means of separating 
gallium.—Joseph Robin : Researches in the rubrene 
series. Nitrogen compounds obtained starting with 
the chloride of diphenyl phenylethinyl earbinol, 
(C 6 H 6 ) a CCl, CaC - d.H 6 . Study of the products of 
the reaction of this chloride with ammonia and with 
aniline.—Pierre Bedos : The retrogradation of the C- 
ring into the C a ring with the aid of the ether ate of 
magnesium bromide. It is shown that in the reaction 
between organo-magnesium compounds and cyolo- 
hexene oxide,or chlorhydrin, the C # ring passes into a 
Cj ring, with transitory formation of cyclopentane 
aldehyde.—Couvreur : The breohoid chalk of Plaisir 
(Seine-et-Oise).—Henri Termier: The Devonian of 
Tafilalet.—Alfred Carpentier : The fructifications of 
Rhodea Qutbieri. —D. Chouchak : The struggle be¬ 
tween cultivated plants and the soil micro-organisms 
for their mineral nutrition : the action of dried blood 
on phosphate manure.—J. Rdgnier : Measurements of 
the activity of cocaine hydrochloride on different nerve 
trunks.—Ernst A. H, Friedheim: Concerning the oxida¬ 
tion-reduction potential of the tissues of mammals. 

Cape Town. 

Royal Society of South Africa, July 17.—John P, 
Dalton : On integrating factors and Jacobi’s equation. 
The author’s method of the 1 common integrating 
factor’ is applied to Jacobi’s equation, and the general 
solution is thereby obtained. By means of the linear 
integrals and what are called parallel loci, the relations 
of the integral curves to the singularities are discussed 
for all types of root of the characteristic cubic.—E. N. 
Grindley : A new method of observing diurnal varia¬ 
tion of magnetic intensity and declination, using field 
instruments. The principal sources of error in the 
* deflection * method of obtaining diurnal variation 
curves are eliminated or considerably reduced by using 
the method of timing vibrations of the long magnet of 
an ordinary magneto-meter, A routine was described 
by which H and D can be simultaneously measured 
(and the results computed) in less than twenty minutes, 
the accuracy being estimated at 5 gamma units. 


Official Publications Received. 

British. 

The Indian Forest Records. Economy Series, Vol. 14, Part, 1: The 
Burma Bamboo Pulp Survey. By W. Haiti. Pp. 8 + 48 + 9 plates. (Cal¬ 
cutta : Government of India Central Publication Branch.) 2.10 rupees ; 
4s. 9d. 

Memoirs of the Queensland Museum. Edited by Heber A. Longman. 
Vol. 9, Part 8. Pp. iv + 207-868+plates 27-86. (Brisbane.) 

Empire Marketing Board, Note on the Work and Finance of the Board 
and Statement of Research and other Grants approved of by the Secretary 
of State for Dominion Aflfclrs from July 1926 to March 81st, 1929. (Cmd, 
8872,) Pp, 81. (London : H.M. Stationery Office.) 9d.net. 

University of Birmingham: Executive Board of Mining Research. 
Report on tine Work of tne Mining Reanarch Laboratory during tho Year 
1926. Pp. 18. (Birmingham.) 

Board of Control (England and Wales). General Paralysis and its 
Treatment by Induced Malaria. By Surgeon Rear-Admiral E. T. Meagher. 
Pp. 88, (London : H.M. Stationery Office.) 2*. net. 

Union of South Africa: Fisheries and Marine Biological Survey, Report 
No. 6 for the Year ending June 1928 ; and Special Reports. By Dr. Ceal 
von Bonde. rp. 71 + 86 + 7 + 3 + 21 + 11 + 11 plates. (Pretoria: Govern¬ 
ment Printing and Stationery Office;) 

Records of the Botanical Survey of India. Vol. 12, No. 11: The Foreafce 
of Kalimpong ; an Ecological Account. By Dr. J. M. Oowan. Pp. it+74 
+ 2 plates. (Calcutta: Government of India Central Publication Branch.) 
8.8 rupees; 6«. 

Trinidad and Tobago. Council Paper No. 62 of 1929: Administration 
Report or the Conservator of Forests for the Year 1928, Pp. 20-f- 2 plates. 
(Trinidad, B.W.l.: Government Printer, Port-of-Hpaiu.) Stl. 

The Hundred and Seventh Report of the Commissioner* of Crown Lands. 
Pp. 36. (London: H.M. Stationery Office.) 8s. 6d. net. 
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Mine* Department. Publications of the Bafety in Mines Research 
Board, Vol. 3, 1927 : Reports and Papers relating to Research into Coal 
Dust, Firedamp and other Sources of Danger in Coal Minas. Pp. 11. 
(London : H.M. Stationery Office.) 2d. net. 

Department of Public* Instruction : Technological Education Branch, 
New South Wales. Technological Museum : Curator’s Annual Report for 
Year ended Blet December 1928. Pp. 6. (Sydney, N.8.W.) 

Department of Agriculture: New South Wales, Science Bulletin No. 
83: Veterinary Research Report No. 4. By Dr. H. R. Sudden, Pp. 100. 
(Sydney, N.8. W. : Alfred James Kent.) 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Bulletin No. 42: A Soil Survey of Block E (Renmark) and 
Hal Ral (Cliaffey) Irrigation Areas. By J. K, Taylor and H. N. England. 
Pp, 61+1 plate. (Melbourne: II. J. Green.) 

Department of Scientific anti Industrial Research. Building Science 
Abstracts, Compiled by the Building Research Station and published In 
conjunction with the Institute of Builders. Vol. 2 (Now Series^ No. 7, 
July 1929. Abstracts Nos. 12KCM560. Pp. v + 249-28. 1 ), (London : H.M. 
Stationery Office.) 9<(. net. 

Bulletin of the Madras Government Museum. New Series, Natural 
History Section, Vol. 2: The Flowering Plants of Madras City and Its 
Immediate Neighbourhood. By P. V. Mayuranathan. Pp. 845 + 88 plates. 
(Madras: Government Press.) 8 rupees. 

Journal and Proceedings of the Asiatic Society of Bengal. New Series, 
Vo). 24, No. 1- Pp. 176+ 8 plates. New Series, Vol. 24, No. 2. Pp. 106, 
(Calcutta.) 

Mysore Geological Department.' Bulletin No. 10: Report on the 
Copper Ore Deposits of lnguladhal, near Chltaldrug. By A. M. Sen and 
B. Rama Rao. Pp. v + 15 + 8 plates. (Bangalore: Government Press.) 
1 rupee. 

Indian Lac Association for Research. Ilejiorts of the Committee and 
of the Director, Indian Lac Research Institute, Nankum, Ranchi, for 
the Year 1st April 192» to 3lst March 1929. Pp. 11 + 32. (Calcutta.) 

Union of South Africa: Department of Agriculture. Bulletin No. 51 : 
Further Citrus Canker Studies. By K. M. Doidge. Pp. 81, (Pretoria: 
Government Printer.) 3d, 

Annals of the South African Museum. Vol. 27: The Stone Age 
Cultures of South Africa. By A. J. H, Goodwin and C. Van Riot Lowe. 
Pp. ,lx + 289 + 45 plates. (Cape Town.) 26*. 

Air Ministry : Aeronautical Research Committee. Reports and Memo¬ 
randa. No. 1223 (Ae. 878): On the Two-Dimensional Flow past a Body 
of Symmetrical Cross-section mounted ito n Channel of Finite Breadth. 
By A. Fage. (T. 2720.) Pp. 12 + 6 plates. 9d.net. No. 1232 (Ae. 387): 
On the Maximum Load in Pulling out from Vertical Dives. By H. B. 
Gates and H. B, Howard. (T. 2722.) Pp. 9 + 2 platea. 94. net. No. 
1240 (Ae. 396): Rolling and Sideslip Experiments on a Model Slotted 
Biplane of U.A.F. 31 Section. By H. B. Irving. A. S. Bateson and A, L. 
Maidens. (T. 2787.) Pp. 6 + 14 plates. Oti. net. (London: H.M. 
Stationery Office.) 

Proceedings of the South-Western Naturalists 1 Union. Edited by Dr. 
F. 8. Wallis. Vol. 2, Part 2, August. Pp. 21-48. (Bristol.) 

The Cordwalriers Technical College, Eagle Court, St. John's Lane, 
London, K.C.L, Prospectus of Classes in Boot and Shoe Manufacture 
and Making, and Leather Goods Manufacture. Day and Evening 
Classes, Session 1929-1930. Pp. 42. (London.) 

Foreign. 


Department of the Interior: lf.8. Geological Survey. Water-Supply 
Paper 697-13: A Study of Ground Water In the Pomperaug Basin, Con¬ 
necticut, with Special Reference to Intake and Discharge. By Oscar 
Edward Melnzer and Norah Dowell Stearns. (Contributions to the 
Hydrology of the United States, 1928.) Pp. iv + 78-140 + plates 11-19. 
86 cents. Water-Supply Paper 697-D : Geology and Water Resources of 
the Upper McKenzie Valley, Oregon. By Harold T. Stearns. (Con¬ 
tributions to the Hydrology of the United States, 1928.) Pp. 11 + 171- 
188 +plates 21-23. Water-Supply Paper 636-A: Quality of Water of the 
Colorado River in 1020-1928. By (1 S. Howard. (Contributions to the 
Hydrology of the United States, 1929.) Pp. U + u. (Washington, D.C, : 
Government Printing Office.) 

Department of the Interior: U.8. Geological Survey. Professional 
Pnper 154-F: Water-Laid Volcanic Rooks of Early Upper Cretaceous Age 
in Southwestern Arkansas, Southeastern Oklahoma and Northeastern 
Texas. By Clnreno* S. Ross, Hugh D. Mlsev anil Lloyd W, Stephenson. 
(Shorter Contributions to General Geology, 1928.) Pp. lv+176-202+ 
plates 18-27. 26 cents. Professional Paper 154-0: Algae Reefs and 

Oolites of the Green River Formation. By Wllraot H. Bradley. 
(Shorter Contributions to General Geology, 1928.) Pp. 11 + 203-228 + 
plates 28-48. Professional Paper 164-H : A Revision of the Flora of the 
Latah Formation. By Edward Wilber Berry, (Shorter Contributions 
to General Geology, 1928.) Pp. 11 + 226-206 +plates 49-04. 30 mints. 

Professional Paper 164-1 : Exoqyra oliripanmale Sharpe and Rwm/ra roatata 
Say in the Cretaceous of the Western Interior. By John B. Reeslde, Jr. 
(Shorter Contributions to General Geology, 1928.) Pp, 11 + 207-278 + 
plains 06-09, 10 cents. Professional Paper 354-J : Addition* bo the 

Flora of the Green River Formation. By Roland W. Brown. (Shorter 
Contributions to General Geology, 1928.) Pp. li+ 279-299+plates 70-76. 
20 cents. Professional Paper 157 : The Mother Lode System of Cali¬ 
fornia. By Adolph Knopf. Pp, vtli + Sfi + 12 plateM, 56 cents. (Wash¬ 
ington, D.C. : Government Printing Office.) 

Field Museum of Natural History. Geological Series, Vol. 4, No. 6: 
Contributions to Paleontology. By Sh&rat Kumar Roy. (Publication 
264.) Pp. 199-220+plates 82-40, Zoological Series, Vol 12, No. 18: A 
Contribution to the Ornithology of Northeoatern Brazil. By Charles E. 
Hollmayr. (Publication 266.) Pp. 283-601 +plate 22. Report Series, 
Vol. 7, No. 3: Annual Report of the Director to the Board of Trustees for 
the Year 1028. (Publication 266.) Pp. 877-000+pUtea 42*61. Zoological 
Series, Vol, 17, No. 1: The Binds of the Neotropical Genus Deoonyobura. 
By John T. Zimmer, (Publication 267.) Pp. IS. (Chicago.) 

Department of the Interior: Bureau of Education, Bulletin, 1929, 
No. 7: Accredited Uigher Institutions, 1927-3928. By Ella B. Rate 1 Me. 
Fp. v+ 60 . (Washington, D.C.: Government Printing Office.) 10 cents. 

of Education. (Thirteenth Series.) 

Pp. 180, (New York City; The Rockefeller Foundation.) 


Annies del Maaoo Nacional de Historia Natural Bernardino Rlvadavla. 
Tomo 84. Pp. x + 601. (Buenos Aires.) 

Smithsonian Institution: United States National Museum. Contribu¬ 
tions from the United States National Herbarium. Vol. 28, Part 1: The 
North American Species of Paspalum. By Agnes -Chase- Pp. xvlll+810, 
(Washington, D.C.: Government Printing Office.) 70 cents. 


Catalogues. 

X-Ray News and Clinical Photography. Vol. 1, No. 7, June. Pp. 83-92. 
(London: Kodak, Ltd.) 

Fluorescence Analysis. The Instant Test of Raw Materials for Grade 
and Genuineness : The Proof of Validity for Cheques, Notes and Securities, 
Paintings, Rare Stamps, etc, Pp. 20. (London and Slough : The British 
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Colonial Development and the Scientific 
Worker. 

ANYBODY who troubles to read the official 
J. jL reports of the debates which took place 
during the last session of Parliament would be 
struck by the continual references made to the 
importance of scientific research. The subjects 
upon which the debates centred, for example, in¬ 
dustrial development in Great Britain, colonial 
development, and others which it is hoped will 
provide a solution to our unemployment problem, 
are not new. The principal protagonists in Par¬ 
liament of scientific research have not changed, 
although their arguments have gained point and 
emphasis because scientific workers in recent years 
have proved themselves by the results they have 
obtained over a large field of endeavour. What 
is novel is the hold which science now has upon 
the imagination of a large number of rank and 
file members of both Houses of Parliament. Their 
critical interest in scientific research is one of the 
happiest auguries for the future. 

When Mr. Thomas introduced the Colonial De¬ 
velopment Bill, he occasioned some surprise by 
including in its clauses one providing for the en¬ 
couragement of scientific research. It has been 
assumed for some time past that all schemes for 
the prosecution of scientific research in the colonial 
empire, other than those promoted by the colonies 
themselves, were covered by the activities of the 
Empire Marketing Board, which it will be remem¬ 
bered was set up in 1920 as a direct result of the 
recommendations of the Imperial Economic Com¬ 
mittee. Some members feared that the introduc¬ 
tion of this clause might lead to unnecessary over¬ 
lapping between the Empire Marketing Board and 
the Committee which Mr. Thomas promised would 
be appointed to deal with the allocation of the funds 
provided by this new Bill. They expressed the fear 
also that since the expenditure under the new Bill 
was to be controlled by an annual vote of Parlia¬ 
ment, and that any unexpended balances in one 
year could not be carried over to the next, that 
Mr. Thomas had been unduly influenced by those 
critics, including the Treasury, of the Empire 
Marketing Board who are still unconvinoed of the 
desirability of providing funds for statutory bodies 
to enable them to consider long-range schemes in 
connexion with research and technical develop¬ 
ment, That their fears were justified was evident 
from Mr. Thomas’ subsequent declaration that he 
proposed to bring the Empire Marketing Board 
funds under statutory control, a distinct reversal 
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of the method of administration of the funds at 
its disposal. 

Lest the objections of Mr. Amery, Mr. Ormsby- 
Gore, Major Church, and others interested in the 
application of science to colonial development should 
be considered trivial by scientific workers unfamiliar 
with the machinery of State, it should be explained 
that a Parliamentary grant to a bcxly for specified 
purposes differs greatly from a statutory grant. 
The former gives comparative freedom to those 
appointed to administer the grant to apply the 
funds at its disposal without constant reference to 
and sanction by the Treasury : a statutory grant 
involves Treasury control over every item of ex¬ 
penditure, and Treasury sanction of every scheme 
put forward by those theoretically charged with 
the administration of the funds annually voted by 
Parliament. Whatever may be the merits of this 
form of administration for most forms of State 
expenditure, it is not calculated to assist those re¬ 
sponsible for the initiation of research and develop¬ 
ment schemes. Such schemes may involve financial 
commitments over a term of years, not infrequently 
they will not come to maturity for years, and the 
administering body must take these factors into 
account. It is obviously best able to do so if its 
unexpended balances at the end of a financial year 
can be carried over from one year to the next, 
instead of being returned to the Sinking Fund. 

The fact that scientific workers as a whole regis¬ 
tered no protest against what can only be considered 
as a retrograde act on the part of Mr. Thomas, is 
merely indicative of their apathetic lack of interest 
in the assembly which has so great an influence on 
their work. To this same cause can be attributed 
the absence of any scientific worker on the com¬ 
mittee appointed by Mr. Thomas to administer 
the Colonial Development Fund, in spite of his 
declaration that this committee would be entrusted 
with the task of co-ordinating its own programme 
of research with that of the Empire Marketing 
Board. Were the debates in Parliament not fully 
reported, had scientific workers not been given so 
striking a lead by Mr. Amery in his speech on July 12 
■when he pleaded eloquently that the committee 
which Mr. Thomas proposed to appoint should not 
consist purely of eminent business men with a 
business chairman, their indifference to measures 
calculated to have a tremendous effect on the future 
of scientific research might be excused. Were the 
contributions already made by science to civilisation 
in general and colonial development in particular 
of small account, or were those scientific workers 
in the colonies adequately rewarded and given other 
forms of recognition commensurate with those of 
other professional workers, there might be some 
justification for their attitude of aloofness. But in 
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present circumstances there is neither justification 
nor excuse for it. They may dislike and distrust 
politicians as a class, but they must realise that in 
our politicians is vested the power to vote the 
moneys necessary for all public services at home 
and in the colonial empire. Politicians reflect 
public opinion. They are most susceptible to the 
influence of the better-educated sections of the 
public, provided those sections are vocal. 

In recent years successive Governments have 
appointed committees to deal with an extensive 
variety of subjects upon which scientific workers 
could speak with authority. There was a most 
important committee on industry and trade ap¬ 
pointed in 1924 by Mr. Sidney Webb (now Lord 
Passfield). Its deliberations were spread over years. 
At various stages of its inquiries it consulted scientific 
experts. But no scientific worker was appointed 
to the committee, which means that no scientific 
worker was able to exercise any great influence on 
the committee’s final recommendations. The same 
thing is true of the last Royal Commission on the 
Coal Industry. This Commission was assisted by 
scientific assessors, hut science was not officially 
represented on the main body. Science, it might 
be assumed, might have had some real contribution 
to make to the recent deliberations of the Cotton 
Arbitration Committee. But its representatives, 
and there are many actively engaged in the industry, 
do not appear to have been consulted. Apart from 
Government committees there is another field which 
might reasonably be expected to engage the attention 
of scientific workers. For nearly two years past a 
committee has been sitting composed of representa¬ 
tive employers, e.g . Lord Melchett, Lord Ashfield, Sir 
Robert Hadfield, and representatives of the Trade 
Unions. Had scientific workers as a body asked 
fco be represented at this industrial conference, it 
seems reasonable to assume that they would have 
been welcomed. No such approach has been made. 

It remains to be seen whether scientific workers 
will avail themselves of the opportunity to take 
a more active part in Imperial affairs which is 
afforded them by the reoent formation of a Parlia¬ 
mentary Science Committee. This committee, 
which already numbers more than seventy mem¬ 
bers of the House of Commons, has been formed 
for the purpose of discussing the bearing of science 
on politics. Such matters as the wilful or uninten¬ 
tional omission of representatives of science from 
the Colonial Development Committee would come 
within its scope. Further, the Parliamentary 
Science Committee, being non-party, Would prob¬ 
ably be the best venue in which preliminary 
discussions could take place on the scopeof scientific 
research as applied to the social as well as the 
economic development of our tropical Empire* 
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Epidemic Diseases. 

(1) Epidemiology Old and New. By Sir William 
Hamer. (Anglo-French Library of Medical and 
Biological Scienoe.) Pp. x + 180. (London : 
Kegan Paul and Co., Ltd., 1928.) 9*. net. 

(2) Common Colds : Causes and Preventive Meas¬ 
ures. By Leonard Hill and Mark Clement, Pp. 
viii + 126+6 plates. (London: William Heine- 
mann (Medical Books), Ltd., 1929.) Is. 6d. net. 

(3) Les ultravirus et les formes filtrantes des microbes : 

les maladies d ultravirus t leurs caractires diniques , 
anatomopathologiques, ep idem iologiques , V im¬ 

munity, techniques d'etude des ultravirus } les 
formes filtrantes des bacieries. Par Dr. Paul 
Hauduroy. Pp. 392. (Paris : Masson et Cie, 
1929.) 40 francs. 

HE work of the nineteenth and of the present 
century has achieved much in the prevention 
of disease, but there are many maladies which still 
baffle public health endeavour. Of these, perhaps 
the most, formidable are the great group of re¬ 
spiratory diseases, including influenza. Annually, 
few persons escape their attack, if merely in the 
form of the ‘ common cold \ and the winter mortality 
figures for pneumonia impress the sad truth that 
this disease is not only “ the friend of the aged ”, 
but also puts a premature end to the lives of the 
young. The three books before us are concerned 
with this subject in greater or lesser degree, and 
each of them attacks the problem at a different 
angle. 

(1) Sir William Hamer’s scholarly treatise, 
which embodies his teaching and medical philo¬ 
sophy, claims premier place; for Sir William is 
the protagonist of the new epidemiology, which 
in its essentials is the oldest epidemiology. Thomas 
Sydenham is its patron saint, and its motto is 
“ that there is nothing new under the sun ”. 

Sydenham’s work on epidemics may be summed 
pp as follows :— 

(i) Certain fevers, he observed, had an epidemic 
character which bred true ; they were of constant 
type year after year, or, as he puts it, “ they were 
regular and uniform with the same phenomena 
and a general conformity of symptoms 

(ii) Variations occurred. The same disease, 
he believed, manifested itself with various dis¬ 
similar aspects as to origin, formation, decline, 
u like a monarch with a bodyguard of foreigners 

(iii) Both typical and atypical fevers prevailed 
at certain times, dependent, he considered, upon 
meteorologioal or atmospheric conditions or other 
external influences. 
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(iv) When several fevers infested the same period, 
one of them had an ascendancy over the others. 
When the paramount malady increased they de¬ 
clined ; when it decreased they increased. The 
disease or symptoms which predominated deter¬ 
mined the ‘ epidemic constitution * of that season, 
and thus there were different epidemic constitu¬ 
tions in different periods with a counterpart 
seasonal predisposition in the human constitution. 

(v) Some epidemic constitutions were secular 
in length, long-period, and others were short and 
seasonal. 

Sydenham’s doctrine of epidemics, as has often 
been remarked, accords with the views of Hippo¬ 
crates concerning the epidemics in the island of 
Thasos in the fifth century B.o. Sir William 
Hamer gives the doctrine the weight of his author¬ 
ity and the value of a modem interpretation. In 
the first chapter he describes the recent influenzas 
from 1915 to 1925 and maintains the thesis that 
cerebro-spinal fever, epidemic encephalitis, polio¬ 
myelitis, and the hosts of ills that have vexed 
mankind in recent years, are old foes with now 
faoes, walking in the wake of influenza and part 
of an epidemic constitution. After discussing 
the contrasts and resemblances of London epidemics 
in the time of Sydenham and at the present day, 
and considering the history of epidemiology during 
the last hundred years, he elaborates his argument 
from a wealth of experience, and after pointing out 
that bacteriology has not been sufficiently careful 
in distinguishing causal from associated organisms, 
he leads the reader back in the concluding chapters 
to the starting-point, to Hippocrates and Sydenham. 
It would have been preferable for the findings of 
clinical medicine, pathology, and bacteriology to 
have received more weight in the discussion. It 
can scarcely be true that secondary organisms 
have so frequently led bacteriologists astray as 
the author would postulate. 

Sir William Hamer’s book is a fine exposition 
of certain epidemiological beliefs. While his 
interpretations of disease outbreaks may not receive 
una nimous acceptance, they must be weighed and 
considered by every serious student of epidemi¬ 
ology. 

(2) The failure of the medical profession to cure 
a cold is a common grievance of the laity. Dr. 
Leonard Hill, with Mr. Mark Clement, has done 
his best to remove this reproach. The problem 
is dealt with exhaustively in the light of Dr. Hill’s 
well - known physiological investigations. The 
authors conclude that “ if cold weather gives rise 
to an epidemic of * colds 5 the cause is not to be 
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sought in meteorological conditions, but rather 
in crowding in overheated and stuffy rooms, in 
ill-feeding and in ‘ ooddling ’ ”. The high in¬ 
cidence of illnesses spread by * droplet 9 infection 
in crowded dormitories and the low incidence in 
open-air schools afford ample testimony to the 
value of the simple preventive measures detailed 
in this book. 

(3) Common oolds and influenza are believed 
by many authorities to be due to ultra-microscopic 
viruses. In the volume entitled “ Lea ultravirus 
et les formes filtrantes des microbes ”, Dr. Paul 
Hauduroy has assembled a collection of knowledge 
upon this subject which marks a new chapter in 
the record of bacteriology. Dr. Hauduroy is less 
critical than informative. The treatise is one 
which the investigator will consult to learn to what 
extent others have travelled on the road before 
him. At the same time, he will be chary of ac¬ 
cepting all the accounts given as incontrovertible. 
Particularly is this true of the alleged ultra-micro- 
soopio forms of the tubercle bacillus, first announced 
by Font6s and afterwards supported by Calmette 
and others. British work, as yet unpublished, 
appears to be in conflict with these previous find¬ 
ings, It is interesting that Dr. Hauduroy believes 
that filter-candles in the investigation of these 
ultra-microscopic forms should be entirely replaced 
by collodion membranes, the latter giving more 
certain and accurate results. 

The three works here reviewed are noteworthy 
contributions to the study of epidemic diseases. 

A. S. M. 

The Teaching of Science. 

Science Teaching : What it Was , What it Is , What 
it might Be. By F. W. Westaway. Pp. xxii + 
442. (London, Glasgow and Bombay : Blaokie 
and Son, Ltd., 1929.) 10s, 6 d. net. 

EACHERS do not always regard a visit from 
H.M. Inspectors as an unmixed blessing, but 
were any justification of their existence necessary, it 
might be found in the appearance of such a book 
as Mr. Westaway’e on " Science Teaching ” ; for 
here we have the essence of a wide and searching, 
but kindly, critioism presented to us in such a way 
that we realise our shortcomings without feeling 
aggrieved that they have been discovered. The 
final judgement iB, however, by np means un¬ 
favourable ; Mr. Westaway finds much to praise, 
even if he is not sparing of censure where he thinks, 
it deserved. The book is consequently one that 
will be read with interest and profit by the beginner, 1 
No. 3126, Vol. 124] 


but with a full appreciation of all its niceties only 
by the experienced teacher. 

From a book of some 440 pages, whence the 
irrelevant has been ruthlessly excluded, it is not 
possible to select more than very few of the topics 
! for detailed consideration in a short review, Like 
Mr. Bernard Shaw, however, Mr. Westaway puts 
the gist of the matter in the preface, though 
fortunately not at such inordinate length. It 
is, for example, in the preface that we find Mr. 
Westaway’s view of the real claim of science to a 
place in the school curriculum, namely, its provision 
of new and increasing knowledge which every 
- citizen ought to possess. Somewhat surprisingly, 
ho refuses to admit that science can afford an in¬ 
sight into human motives, and denies that it pro¬ 
vides for an analysis “ of any sort of emotional 
experience This is a statement that will not 
! pass unchallenged, for in creative work science, art, 

^ and literature are closely allied, and many a man 
has had his sense of beauty awakened through his 
scientific training. Science is not necessarily un- 
! emotional, nor need art and literature be devoid 
of rigorous intellectual discipline. 

At the same time, Mr. Westaway does well to 
insist that the science teacher’s real battle is con¬ 
cerned at least as much with the dissemination of 
knowledge as with the training of the intellect. 
While it is true that the value of facts qua facts is 
comparatively small from an educational 'point of 
view, a brain well stocked with definite information 
is not to be despised ; one remembers the “ Yankee 
at the Court of King Arthur ”, who saved his life 
by a timely recollection of the date of the next solar 
eolipee. The modem world “ is so full of a number 
of things ” that a dull pupil, over whose head the 
tide of formal training passes undisturbed and un¬ 
disturbing, may well find the greatest profit from 
his science teaching in the bare facts that he 
assimilates. The neglect to impart information is, 
as Mr. Westaway points out, the oardinal fault of 
the heuristic system, which renders progress excess¬ 
ively slow, even with exceptional teachers. 

The judicial survey of various methods of teach¬ 
ing, and the suggestions for the content of the 
normal science course in schools, make very in¬ 
teresting reading. Mr. Westaway would make the 
periodic law the pole star of the ohemistry oourse, 
and insists upon the necessity of building up chemi¬ 
cal theory step by step, from plane to plane; only 
so can one avoid giving rise to such remarks as that 
made by a boy quoted in the book : “ All the facts 
I have learnt in ohemistry seem to be just a mixture* 
and not a compound.” In physics, wave-motion 
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is assigned the most important position, ranking 
perhaps even before energy since it lies at the 
bottom of everything else—sound, heat, light, 
electricity, magnetism. Before any of these can be 
properly understood, a clear conception of wave- 
motion is essential. The transformations of energy 
should receive more attention than they get at 
present, and the whole of physics might be taught 
as just different aspects of energy. 

On the question of biology in schools, Mr. Westa- 
way offers no divided counsel. He says emphatic¬ 
ally that it behoves all science teachers to help to 
educate public opinion as to the vital importance of 
a knowledge of biology ; and he takes oare to 
explain that by biology he does not mean " a 
perfunctory and amateurish study of an emascu¬ 
lated botany, a harmless hobby suitable for children 
and slow-witted girls ”, but a manly discipline on 
a level with chemistry and physics. Neglect of 
biology in the secondary schools accounts for the 
lamentable ignorance of biological principles—even 
of those most directly related to human welfare and 
right living—among the cultivated and educated 
classes of the country. Since the health and pros¬ 
perity of the community depend very largely upon 
the systematic application of biological science, 
ignorance must quickly be replaced by knowledge 
if Great Britain is to retain her position in the van 
of civilisation. 

Over the difficult problem of sixth form work, Mr. 
Westaway has no sympathy with the view that six¬ 
teen to eighteen years of age should be a breathing- 
space between the school certificate and the begin¬ 
ning of university work ; he regards this period 
rather as a time when boys and girls should wrestle 
with serious intellectual exercises. Probably most 
science teachers will agree with him here, but many 
will nevertheless feel that the budding science 
specialist ought to have more time for ‘ leisurely 
thinking ’ and for the appreciation of poetry and 
art. The great danger of intensive specialisation 
in the last two years of school life is that the 
avenues to other interests may become permanently 
blocked ; and this is, of course, true not merely of 
science but also of all subjects in which unfortunate 
higher certificate candidates are forced to specialise. 
A classical specialist is lucky if he gets a beggarly 
three periods a week at science, while his science 
fellow may be considered unusually well-informed 
if he knows more of the classics than may be 
gathered from “ Ben Hur ” at the cinema; and it 
would not be surprising to find that both exhibited 
an abysmal ignorance of art. They themselves are 
not to blame : they have never had the opportunity 
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of learning. The Board of Education would do 
good service to future citizens if it reduced the time 
devoted to the study of * special * subjects by post¬ 
school certificate boys and girls to, say, one-half of 
the whole ; at present the fraction is nearer three- 
quarters, and sometimes larger still. 

It is not only on such matters of grave moment 
that Mr. Westaway plaoes his experience and wise 
counsel at our disposal. He is equally happy in 
suggesting improvements in detail, in directing our 
attention to unsuspected pitfalls, and in signalising 
what he has found to be good. His book will set 
many a young teacher on the right path, and will 
help many an older one to raise his performance to 
a much higher level of excellence ; while the quiet 
humour and sympathetic understanding which per¬ 
meate every chapter will go far to convince the 
harassed schoolmaster that there is, after all, some¬ 
thing to be said for H.M. Inspectors. 

E. J. Holmyabd. 


Minerals and Animal Nutrition. 

Minerals in Pastures and their Relation to Animal 
Nutrition . By Dr. J. B. Orr, with the assistance 
of Helen Scherbatoff. (From the Reid Library, 
Rowett Research Institute, Aberdeen.) Pp. 
xv +150. (London : H. K. Lewis and Co., Ltd., 
1929.) 10s. U. not. 

N this volume Dr. J. B. Orr, Director of the 
Rowett Research Institute, Aberdeen, gives an 
extended, one might well say an exhaustive, review 
of the mineral content of pastures and its relation to 
the health and progress of animals grazing thereon. 
In addition, he describes the work which he has 
carried out on the subject in England, Scotland, 
Kenya Colony, and in other parts of the Empire. 
Dr. Orr sets out his conclusions as follows : De¬ 
ficiencies of certain ash constituents are very wide¬ 
spread. Among the constituents most commonly 
deficient are oalcium, phosphorus, potassium, 
sodium, chlorine, iron, and iodine. 

The exclusive consumption of deficient herbage is 
often associated with decreased growth rate, mal¬ 
nutrition which may show itself in many forms, 
susceptibility to various diseases, development of 
pica or abnormal appetite which may cause animals 
to eat noxious materials, lowered fertility. There is 
some correlation between the degree of deficiency 
and the intensity of the symptoms produced, and 
between the type of deficiency and the kind of 
symptoms. Thus, for example, phosphorus de¬ 
ficiency is usually associated with pica of varying 
intensity according to the degree of deficiency. 

M 1 
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There is also in general a correlation between I 
mineral deficiencies in the herbage and the com¬ 
position of the soil, 

There are two methods of dealing with grass-land 
which produces deficient herbage. One is to manure 
the land with a fertiliser supplying the constituent 
which is deficient. The other is to give the grazing 
animals access to something which contains the 
deficient constituent. The latter method has been 
more widely employed because it is less expensive 
than to manure a whole district. In many cases 
it has been noticed that imported * improved ' 
animals are much more susceptible to deficiency 
symptoms than are native breeds of slower growth. 

Dr. Orr’s own work and all the literature on which 
his monograph is based support these conclusions. 
His book is full of valuable information and is 
written in a thoroughly convincing and stimulating 
style, which will arouse even more interest in the 
subject throughout the Empire than has already 
been created by his former reports and by his visits 
to several of the Dominions. 

It is to be hoped that some among the many 
workers on pasture grass who owe their inspiration 
to Dr. Orr will direct their attention to an aspect of 
the subject as yet untouched, namely, the energy 
aspect. Kellner gives the starch equivalent of 
poor hay as. 18 0 per cent, which corresponds 
to 200 net Calories per lb. The starch equivalent 
of the dry matter of young grass as deter¬ 
mined by Dr. H. E. Woodman is in the region 
of 70 per cent, or 750 net Calories per lb. An 
average steer will not eat more than about 25 lb. 
dry matter per day. This amount would contain in 
the case of poor hay less than 5000 net Calories, and 
in the case of dried young grass, 18,700 net Calories. 
The daily maintenance requirement of an average 
steer is approximately 6000 net Calories. Such a 
steer eating his fill of poor grass or hay would there¬ 
fore get barely enough net energy to maintain his 
live-weight, whilst from his fill of young grass he 
would get in addition to maintenance requirement 
something like 12,000 net Calories per day which he 
could convert into live-weight increase or any other 
form of production. May not this variation in the 
net energy value of grass be a possible explanation 
of some of the ills from which grazing animals 
suffer ? 

Dr. Orr quotes 270 calories per gram as the ap¬ 
proximate caloric value of all the samples of dried 
grass he has examined, but from the method of cal¬ 
culation he has used this figure clearly represents 
gross calories, large and very variable proportions 
of which are not available in the animals body for 
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physiological purposes. There is a further question 
which I hope to investigate by the aid of samples of 
deficient hay kindly sent to me by Dr. Orr, namely, 
the method by which mineral deficiencies cause 
symptoms of malnutrition. Does deficiency of 
minerals limit appetite, or does it lower digesti¬ 
bility, or does it interfere with physiological 
utilisation ? T. B. Wood. 


The Low Veld. 

The Ijow - Veld : its Wild Life and its People. By 
Lieut.-Col. J. Stevenson-Hamilton. Pp. x+288 
+ 16 plates. (London, Toronto, Melbourne and 
Sydney : Cassell and Co., Ltd., 1929.) 12a. 6d. 

net. 

HE Transvaal Low Veld comprises that part 
of the province which lies below 2000 feet, 
forming a belt to its east, about 300 miles long and 
70 miles broad. It has no gold, little commercial 
exploitation, and 8000 square miles had been estab¬ 
lished by statute as the Kruger National Park and 
has been left practically undisturbed for twenty-six 
years under the control of the author, who is almost 
its creator as well. It is tropical with wet and dry 
seasons that fluctuate greatly. Drought predomin¬ 
ates, and in consequence fires are so common that 
any tree vegetation has to be drought- and fire- 
resistant, thus secondary and stunted, though some 
parts are open savannah, others dense thorn scrub, 
and yet others park-like with fine trees. The fires 
are not an unmixed disaster, for they destroy 
disease-carrying ticks and doubtless many other 
noxious pests, while they are followed by a richly 
nutritive vegetation. At the same time the loss of 
exposed soil in the heavy rains gradually adds to 
the desiccation. 

Here, in the Park, wild Nature reigns, and prob¬ 
ably the white rhinoceros is the only mammal out 
of 128 enumerated that has become extinct through 
the activities of white hunters. The tamenesH of 
antelopes, zebras, elephants, and many others, is 
strikingly depicted, and the book bristles with 
observations of value, such as the fact that lions 
in their cannibalism show a sexual consideration in 
that a male or female will not generally consume 
its species of the opposite sox. The gross increase 
of the larger antelopes is estimated at 30 per cent 
annually, net 15 per cent, and were lions not 
checked, 5 per cent. Deaths from old age occur 
after fifteen years, and other causes contributing to 
decrease are combats between males, calving, sick¬ 
ness, and snake-bite. In 1896 came the rinderpest, 
and the buffalo herds were reduced to about a 
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dozen individuals. Attention is directed to the 
fact that after its passing the tsetse fly, wherever 
rinderpest came, was found to have disappeared not 
only here but also all over Africa, an observation 
worthy of the close attention of every biologist. 

Chapters on the vegetation, birds, reptiles, and 
fishes are equally illuminating, and the author, like 
all old inhabitants of native lands, loves to describe 
the medicinal and other uses of his fruits and trees. 
The crocodile is a real danger to drinking mammals, 
but it is kept in check by the egg-eating water 
monitor, which grows to 7 feet in length. The 
lizards, most pugnacious little warriors, would 
assuredly repay study, but the mambas, cobras, 
and puff adders sound unpleasant, especially the 
first, as it attacks whoever is in its route. The 
losses sustained by agriculture from insects are 
estimated “ to exceed that from all other causes— 
drought, hail, disease, birds, and mammals—put 
together There are also hippo- and bot-flies and 
Anopheles to carry malaria, balanced by attractive 
stick and .praying insects, and white ants, of which 
we cannot know too much. Locusts come occasion¬ 
ally, but it is questionable whether most insect 
migrations are correlated with winds. Lastly, there 
was the author’s baboon, which specialised on 
scorpions, patiently turning over stones, then get¬ 
ting almost hysterical until her hand darted in, 
pulled off the terminal poison claw, and crammed 
the body into her mouth. 

This most interesting book concludes with chap¬ 
ters on the recent history of the country and on its 
natives and their customs. J. S. G. 

Our Bookshelf. 

Cements , Limes and Plasters: their Materials , 
Manufacture , and Properties . By Edwin C. 
Eckel. Third edition ; with Chapters on Alumina 
Cements and High-Strength Portlands. Pp. 
xxxiv + 699. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1928.) 
3 5s. net. 

This new edition of a standard American book 
contains an additional section of forty pages 
devoted to the alumina cements (ciment fondu) and 
the accelerated or high-early-strength Portland 
cements. Otherwise the book remains unaltered. 

In the new section, the different processes of 
manufacturing the new high-speed cements are 
clearly and accurately described, and a good 
account is given of their remarkable physical and 
chemical properties. A useful list of references to 
the literature upon the subject is appended to 
each chapter. The superior resistance of ciment 
fondu to Bea-water and to alkaline and sulphate¬ 
bearing waters is described, but nothing is said 
about its behaviour with other solutions. It is 
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perhaps too early to give anything like a general 
acoount of the chemical behaviour of this material. 
The chemical engineer will be well advised to carry 
out exhaustive tests under plant conditions before 
using it for the construction of containers for his 
solutions. The author thinks that “ the engineer 
will in the near future choose his cement from 
among three groups : (1) Alumina Cements, made 
in blast furnaces at or below the present Portland 
costs, and giving extreme high early strengths and 
high chemical resistance ; (2) High-Strength Port¬ 
lands, still made perhaps in the rotary kiln but 
with even higher lime and silica than now current; 
and (3) some type of Portland-Silica or Portland - 
puzzolan mixture, giving better chemical resist¬ 
ance than straight Portlands.” 

It is in every way an excellent book describing 
thoroughly ancl clearly, albeit from the American 
point of view, the manufacture of gypsum plasters, 
limes, magnesia and oxychloride cements, hydraulic 
limes, natural cements, Portland cement, puzzolan 
cements, alumina cements, and high-strength 
Portlands. 

The author describes fully and clearly the design 
and arrangement of the different kinds of plant 
and discusses the power requirements, heat con¬ 
sumption, and operating costs of the various pro¬ 
cesses. In view of the rapid fluctuation in the 
price and manufacturing costs of cements since 
the War, the author wisely retains the pre-War 
costs data for purposes of accurate comparison, 
The book can be recommended to the chemical 
engineering student as a valuable text-book. It 
is a mine of reliable information to all who are 
interested in the particular manufactures with 
which it is concerned. 

Photochemische Versuchstechnik. Von Prof. Dr. J. 

Plotnikow. Zweite,erweiterte,auf photomechan- 

ischem Wege hergestellte Auflage. Pp. xvi 4 454 + 3 

Tafeln. (Leipzig : Akadomischo Verlagsgescll- 

schaft ro.b.H., 1928.) n.p. 

The first edition of Plotnikow’s book was pub¬ 
lished in 1911, and the presont edition, for the most 
part, is simply a reproduction made by photo¬ 
mechanical methods. Those ^ho are acquainted 
with the first edition know that its main character¬ 
istics consist in the description of apparatus devised 
and of methods used by Plotnikow, comparatively 
little attention being paid to the work of other in¬ 
vestigators, Much the same course is pursued in 
the following additions incorporated in the present 
volume. Pages 93-106 consist of descriptions of 
new ‘ light thermostats ’ and apparatus for exposure 
to light on a large scale devised by the author. 
Pages 202-226 describe methods for the measure¬ 
ment : (a) of the energy of radiation, ( b) of absorp¬ 
tion coefficients, (c) of light intensities by the tube 
photometer, (d) of the Schwarzschild constant. In 
connexion with the latter constant it is mainly 
Plotnikow’s own methods to which reference is 
made, and no mention occurs of the aocurate 
methods which have been used, for example, in 
very extended investigations in the Kodak labora¬ 
tories. Pages 254-268 contain additions to the 
varioxis lecture experiments described in the first 
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edition, and pages 416-438 contain new tables of 
the absorption coefficients of solutions of various 
substances. There are very few additions to the 
literature references given in the re-printed part of 
the book, and the references to the new parts are 
very far from complete. Apparently no correc¬ 
tions have been made in the older parts ; for ex¬ 
ample, it is still stated that the action of light on 
silver chloride gives rise to sub-chloride. 

In the preface the author states that complete 
revision of the subject matter is left to the next 
edition. It is to be regretted that such a revision 
was not carried out for the present volume. When 
such an edition is published, it is to be hoped that 
only the apparatus and methods of Plotnikow 
which have stood the test of experiment will be 
described, and that the work of other investi¬ 
gators will also be incorporated in its due pro¬ 
portion. 

The Tropical Crops : a Popular Treatment of the 
Practice of Agriculture in Tropical Regions , with 
discussion of Cropping Systems and Methods of 
growing the lending Products. By Otis Warren 
Barrett. (The Rural Science Series.) Pp. xviii 
+ 446+24 plates. (New York: The Mac¬ 
millan Co., 1928.) 17 s. net. 

The author estimates that about one-half of the 
area of cultivable land in the world lies within the 
torrid zone. When one considers the wide range 
of rainfall, humidity, temperature, peoples and 
civilisations which exist in the tropics, one realises 
that the agriculture of this part of the world em¬ 
braces a very much wider field than can possibly 
occur in the temperate zones, where the range of 
such conditions is much more limited. 

As this book is based mainly on the personal 
observations of the author, it is evident that only 
those aspects of tropical agriculture with which he 
is familiar can be dealt with at all fully. The book 
is chiefly confined to the perennial crops of the 
tropics and to those grown in more humid climates. 
So far as these are concerned the book is of value, 
especially since the writer has had so long an 
experience of such crops and conditions. 

More than a quarter of the book deals with 
tropical fruits, many of which are of purely local 
interest. Reference is made to many tropical 
plants which yield commercial products but are 
only remotely connected with agriculture. On the 
other hand, the arable crops of the tropics are very 
briefly dealt with, and this aspeot of tropical agri¬ 
culture is evidently outside the writer’s experience. 
He makes the statement that “ really proper tilth 
in tropical areas is rare This entirely neglects 
the arable agriculture of thp Old World tropical 
civilisations, such as is to be seen in India, China, 
and Egypt, where very high standards of arable 
farming exist. Crops such as tropical cereals, bast 
fibres, oil-seeds and pulses, all of which are vital to 
the needs of the dryer regions of the tropios, are dis¬ 
missed in a few pages. Even rice, which the author 
refers to as the world’s most important crop, is 
summarily dealt with in less than three pages. 

H. C. S. 


Automaton : or the Future of the Mechanical Man . 
By H. Stafford Hatfield. (To-day and To¬ 
morrow Series.) Pp. 100. (London: Regan 
Paul and Co., Ltd.; New York : E. P. Dutton 
and Co., 1928.) 2$. 6d. net. 

The idea of a ‘ mechanical man * has receded into 
the background since the advent of the mechanical 
age. When practically all our necessities are pro¬ 
vided by automatic or semi-automatic machines, 
there is no necessity to construct things having the 
external appearance of men and doing our bidding. 
They would do it much more effectively if they 
were specially designed for the job. Yet it is 
interesting to follow the author’s account of 
modern efforts towards complete automatism, from 
the sorting of letters to the self-steering aeroplane. 
He recognises that mechanisation has worked both 
ways, and that, while machines have been en¬ 
dowed with almost human faculties, man himself 
has become mechanised, inasmuch as civilisation 
and humanitarianism tend to “ create communities 
of well-washed, well-fed, well-regulated, well- 
behaved, mildly cultured people as devoid of all 
individuality as machine-made automata ”. An 
eminently readable essay. 

The Elasmobranch Fishes. By Prof. J. Frank 
Daniel. Pp. xi + 332 + 30 plates. (Berkeley, 
Cal. : University of California Press ; London: 
Cambridge University Press, 1928.) 27 s. 6d. net. 

Students and teachers of zoology alike will wel¬ 
come the second edition of Prof. Daniel’s compre¬ 
hensive treatise on the elasmobranch fishes. The 
same method of treatment as that adopted in the 
first edition has again been followed. In dealing 
with the various systems of organs, a detailed de¬ 
scription of the condition found in the notidanid 
shark Heptanchus maculatus is given, followed in 
each chapter by a comparative account of the more 
specialised forms. In this way the reader is made 
familiar not only with the general structure of the 
group but also with the various modifications and 
specialisations exhibited by different members of it, 
A considerable amount of new subject matter, 
several additional illustrations, and a number of 
corrections of the original text serve greatly to 
enhance the value of this useful and attractively 
produced work. 

Flora of the Presidency of Madras. By J. S. Gamble. 
(Published under the Authority of the Secretary 
of State for India in Council.) Part 8: Ulmacece 
to Xyridacece . By C. E. C. Fischer. Pp. ii + 
1347-1532. (London : Adlard and Son, Ltd., 
1928.) 10s. net. 

Since, on the death of Mr. J. S. Gamble, the “ Flora 
of the Madras Presidency ” was left unfinished, the 
continuation has been undertaken (at the express 
wish of Mr, Gamble) by Mr. C. E. C. Fischer, late of 
the Indian Forest Service and now assistant for 
India at Kew. The present part comprises the con¬ 
cluding families of the Angiosperms (Ulmaoese to 
Salicaceae), Gvmnosperms, and the Monocotyledons 
from Hydroch&ritace® to Xyridaoe®. 


No. 3126, Vol. 124] 




September 21 , 1929 ] 


NATURE 


441 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Glasses Transparent to Ultra-violet Radiation. 

During the past few months an investigation has 
been carried out in this laboratory upon the trans¬ 
parency of various ultra-violet transmitting glasses 
under different conditions. In view of the conflicting 
statements that have been made concerning the be¬ 
haviour of those glasses, the results are of considerable 
interest. 

The apparatus used for determining the percentage 
transmission for radiation of different wave-lengths 
is set up as follows : A quartz mercury vapour lamp 
is the source of energy. Radiation from the lamp 
passes through either the piece of glass under test, or, 
alternatively, through an adjustable rotating sector. 
It then traverses two monochromators in series. 
These instruments select any particular wave-length 
which is required, and allow this radiation to fall upon 
a sodium photoelectric cell. The essential part of the 
determination consists in adjusting the rotating sector 
until an identical photoelectric current is obtained, 
when the' glass is substituted for the sector, and vice 
versa. This apparatus is found to give accurate re¬ 
sults. Transmission values are determined for several 
mercury lines, and curves drawn for each glass. 

It is a well-known fact that glasses transmitting 
ultra-violet radiation undergo a change when exposed 
to such radiation, and become rather less transparent. 
The speed and magnitude of this change vary among 
different glasses, and even to a small degree among 
individual pieces of glass of the same general composi¬ 
tion. The change is known as ‘ solarisation It is 
brought about very much more rapidly by exposure 
to a quartz mercury vapour lamp than to sunshine, 
the glass attaining a state, hitherto regarded as stable, 
after a period of a few hours instead of several days 
or weeks. These facts have led to the almost universal 
us© of the mercury vapour lamp by investigators of 
these phenomena. 

After solarising a number of specimens by means 
of the mercury vapour lamp, it was observed that they 
had taken on a brownish tint. These pieces of glass 
were placed upon a laboratory table under a window, 
at ordinary room temperature, and after some days 
it waa noticed that the brownish tint was less pro¬ 
nounced. Upon re-examining these test pieces it 
was found that they had regained some of their lost 
transparency. Further investigations revealed the 
following facts : 

(1) When kept in the dark, glasses solarised by the 
quartz mercury lamp do not regain any of their lost 
transparency. 

(2) Glasses thus solarised, when exposed to sun¬ 
light, regain some of their lost transparency. 

(3) Glasses thus solarised, when covered with 
ordinary window glass and exposed to sunlight, regain 
some of their lost transparency. 

(4) Glasses thus solarised, when covered by a thick 
layer of ordinary window glass, and further exposed to 
the mercury vapour lamp, regain a similar amount of 
their transparency quite rapidly, the change being 
more rapid with a thick covering of ordinary glass 
than with a thin. 

The following figures will show the extent of these 
changes for different types of glasses. The figures are 
percentage transmissions for radiation of wave-length 
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3000 A. for a thickness of glass of 2 mm. Trans¬ 
missions for 3100 A., perhaps the most important 
physiologically, owing to its much greater intensity in 
solar radiation, are of course very considerably higher 
in each case. 

All investigations have been carried out at ordinary 
room, or outside, temperatures, except in so far as the 
mercury lamp causes a slight warming of the speci¬ 
mens—an amount which we have found to be quite 
insufficient to have any effect upon transmission 
values. 


Original 
Transmission 
(per cent). 

After Complete 
Solarisation by 
Quarts Meroury 
Lamp 
(per cent). 

After Subsequent Exposure 
of Solarised Gloss to 
Sunlight 
(per cent). 

59 

35 

47 (5 days' exposure) 

59 

321 

45 (5 „ ) 

00 

324 

45 (9 „ ) 

59 

31$ 

48 (0 „ ) 

Mi 

25 

31 (9 „ ) 

364 

25 

314 (3 ) 



After Subsequent Exposure 
to Sunlight under 



Ordinary Window Glass. 

57* 

324 

44 (5 days' exposure) 



Further Exposed to Lamp 
side hied by Ordinary 



Window Glass. 

75J 

524 

584 hours' exposure) i 

66 

35 


66 

38 

47 .. | 

1 


Two pieces from the same sheet of ultra-violet glass 
were now taken. One of them was solarised com¬ 
pletely by the quartz mercury lamp. Both were 
exposed during very fine weather to ordinary sunlight 
on the top of a building. The original untreated 
piece of glass, the transmission of which was 581 per 
cent, was tested ©very day, and was found to have 
attained an almost steady state (46 per cent) in six 
days, of which two days had been dull, producing no 
change. After these six days the change in the glass 
was very slight indeed, the final transmission figure, 
after several weeks, being 45 per cent. The artificially 
solarised sample, the transmission of which was 33 per 
cent at the commencement of this experiment, was 
found to have improved in transmission during six 
days up to 43| per cent. After 24 days the trans¬ 
mission was 45 per cent, and after 32 days it was still 
45 per cent. 

In view of these results we decided to send some 
specimens on a ship to Madeira and back. These 
specimens experienced very brilliant weather. Glasses 
of two different compositions were taken, and two 
specimens of each, one being new glass and the other 
glass completely solarised by the mercury lamp. 
Glasses widely different in transparency were chosen. 
The following are the figures for the transmission of 
these four specimens, before and after the voyage : 


NSW GLASSES. 

Artificially Solarised Glasses.] 


Original 
(per cent). 

At End of 
Voyage 
(per cent). 


AUBegin- 
nlng of 
Voyage 
(per cent). 

At End of 
Voyage 
(per cent). 

A . 

66 

43 

A. 

294 

43 

B. 

344 

294 

B. 

J 

24 

2»4 


It is significant that the two specimens of glass A , 
one untreated and the other artificially solarised, have 
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finished the voyage with identical transmissions, the 
falling off of one being of the same magnitude as the 
recovery of the other. The same is true of glass B , 
which is of very much lower transparency, and of 
entirely different composition. 

We consider that these figures prove conclusively 
how completely misleading has been the use of the 
mercury vapour lamp by investigators to determine 
the loss in transparency of glasses when exposed to 
natural sunlight. 

A. R. Wood. 

M. N. Ltcathwood. 

Research Laboratory, 

Crown Glass Works, 

St. Helens, Aug. 27. 


Turbulence in the Sun's Atmosphere. 

It is well known that the density gradient in the 
solar chromosphere is vastly less than what it would 
be in ordinary gravitational equilibrium. This was a 
complete enigma until the advent of Milne’s theory of 
selective radiation pressure in the case of ionised cal¬ 
cium. This theory has had many successes but does 
not seem to admit of generalisation to gases like 
hydrogen and helium which are present in abundanoe. 
It even seems that the radiation pressure is important 
for Ca + only if enough hydrogen is there initially to 
prevent excessive ionisation (McCrea, Mon. Not. 
R.A.S., 89 , p. 843 ; 1929 ; Natttce, April 0, 1929, 
p. 627), We have still to explain the presence of these 
gases. 

The failure to do so hitherto seems to illustrate a 
recent remark of Rosseland’s that the use of more 
general hydromechanics is demanded in astrophysical 
applications (Mon. Not. R.A.S. , 89 , p. 49; 1928), 
In particular, he shows that if there is any relative 
motion of the gases in the sun, it must be turbulent 
motion. The reality of such turbulence is demon¬ 
strated by the 1 granulations ’ of the solar surface and 
by tho scattering of prominenco material. 

Unsold has lately measured the contours of the 
chromospheric H, K lines of Ca + in emission and 
absorption and finds them determined by a Doppler 
effect (Aetrophys. Jour., 69 , p. 207 ; 1929). He, too, 
independently concludes that this is only to be ac¬ 
counted for by turbulence. He supposes the tur¬ 
bulent velocities ( U , V , W , say) have a Maxwellian 
distribution and so derives scattering coefficients vary- 
_ / av y 

ing as e 'AvJ, where Av is the distance from the line 
centre. He finds Av 0 to correspond to 16 km./sec., 
which is large compared with the temperature motion. 
Neglecting the latter, the velocities in the line of eight 

must be distributed^ike e~ p,/2t7 \ where V* is the mean 
of ?7* and clearly 217* correspo nds to A» p *. Hence the 
mean resultant velocity 0 - W® + F* -f IF* = V3C7* is 
16\/il~18*4 km./sec. Supposing this to be true 
turbulence, it must be tho same for all gases present. 

For hydrogen at 6000°, the probable temperature T 
of the chromosphere, tho mean resultant velocity c 
due to temperature alone is 11*1 km./sec. which is no 
longer small compared with C.' The mean resultant 
square velocity C* of the hydrogen atoms is found to 
be given by C* a - C % + c a , so that <7* = 21*5 km./sec. 

The question then arises as to the effect on the gas 
pressure. But the dynamical pressure in a gas is 
merely p - f (mean kinetic energy) x (number of atoms 
per cm.*) and, averaged over a sufficient area, is the 
same whether the kinetic energy is due to temperature 
or turbulence motion. Hence in calculating p , C* 
and not c must be used. The result can be expressed 
simply by saying that p is given by an * apparent 
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temperature T’ where T = (C*/c)*T. We find T = 
18,800°. The density gradient must therefore also 

imitate that at temperature T, so that p oc exp ( - 

instead of exp ( - ^), where H is the atomic mass, k 

the gas constant, g gravity, and y height in the atmo¬ 


sphere. 
( - 4601 


Hence p oc exp 


(-123$ 


and not exp 


Now Pannekoek and Minnaert ( Verh. d. k. A had. 
Amsterdam , 13, No. 6 ; 1928) have obtained from 
observation the empirical law for hydrogen p « exp 

^-1127^. The agreement of the now theoretical 

value is therefore very satisfactory. The fact that 
the observed value of the turbulence leads so immedi¬ 
ately to this result seems scarcely to leave room for 
any other explanation. 

We havo neglected ionisation. In Mon. Not . 
R.A.S. (loo. cit.) I have estimated that hydrogen at 
the base of the chromosphere is only about 2 per cent 
ionised. This would be invalidated if the well-known 
anomalous behaviour of the ratio of excited to normal 
hydrogen atoms should affect the chromosphere. The 
extension of the above ideas to an ionised gas is not 
easy, because the electrons have already such a high 
velocity that turbulence scarcely increases it and so 
T for the electro^, T # say, is still 6000°, while for the 
ions, T< say, it is the 18,800° found before. It can be 
shown, however, that for a highly ionised gas the 
density gradient will be that for a neutral gas at tem¬ 
perature (T, + TJ instead of the usual result (Fowler, 

Statistical Mechanics ” (1929), p. 369) for such a gas, 
namely, 2T. The neutral atoms will in these cases 
have density gradients as at temperatures i (T< + T.) 
and T respectively. We find, therefore, that the 

turbulence would mean a law exp ( - 1940^) instead of 

exp(^ - 40O(rJ for these atoms. The agreement would 


not then be so good as before. But, since even in 
this most unfavourable case the turbulence, if real, 
must necessarily produce such a large part of the 
decrease in the density gradient, one can scarcely help 
concluding that in the actual case it must acoount for 
the whole of it. No other known agency gives any¬ 
thing but the law exp^ - ^r) for the neutral atoms. 


For all other elements, turbulence would give a 
density gradient only a little steeper than for hydro¬ 
gen, So it would account for the presence of other 
gases in the chromosphere without appeal to atomic 
peculiarities, even lightness. Of course, ionisation 
may bring in minor complications ; or, where selective 
radiation pressure is important, we may have still 
smaller gradients. 

I have obtained a certain amount of success with a 
somewhat similar theory of the corona. 

It would appear that the turbulence does not ap¬ 
preciably degenerate into heat in the chromosphere, 
but it must do so somewhere. Hence it must some¬ 
where affect thermodynamic conditions. An attempt 
to picture the modus operandi of this degeneration 
seems to show that it will mean that at any instdnt a 
fraction of the atoms of the gas will have properties 
characteristic of a higher temperature than the gas as 
a whole. For one thing, the collisions between atoms 
belonging to portions of gas with different turbulent 
velocities would, in our case of hydrogen, be like those 
in a gas at real temperature T, although even if all 
the turbulenoe were transformed to heat it could not 

g ve a temperature so high as T because of the loss of 
netic energy transformed to internal energy (excita- 
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tion, etc.)* The resulting deviation from thermo¬ 
dynamic equilibrium would be qualitatively of the 
kind observed in stellar atmospheres (Adams and 
Russell, Astrophya. Jour., 68 , p. 9 ; 1928). It promises 
to be the true explanation, but first demands refine¬ 
ments of the theory of the turbulence. 

A further aooount of this work is to appear in Mon . 
Not R.A.S, Supp. Number 1929. 

W, H. McCrea. 

Gottingen, Aug. 23. 


A Habit of the Common Periwinkle (Littorina 
Uttorea Linn.), 

An interesting habit of the common periwinkle, 
Littorina Uttorea Linnaeus, which does not appear to 
have been recorded by previous writers, is worthy 
of some attention. On boulder-strewn shores, such 
as that at Penrhyn Bay, North Wales, where these 
observations were made, this species may occur in 
enormous numbers at and below the half-tide level 
in situations devoid of the larger Fucoid algse. Tho 
boulders are covered with barnacles and afford rio 
shelter from the sun except on the north side or in 
shady crevices. The periwinkles, nevertheless, cling 



Fig. L—Photograph of Littorina littorm Linn, attached by dried 
mucus films to a bo\dder at low tide. 


in closely packed rows to the sides of the boulders, 
especially near the base where it is damp, but also 
higher up, and they may become completely dried 
on a hot day. 

Other writers have observed that these resting 
periwinkles are almost always orientated with the 
apex of tho shell downwards, in which position the 
head and the lip of the shell are uppermost. But it 
does not seem to have been generally realised that if 
the day be dry the molluscs do not cling to the rock 
with the foot, but stick their shells to it and then 
completely retract the body, shutting themselves in 
with the operculum. In this condition they are in 
no danger of desiccation while awaiting the return of 
the tide. 

The attachment is effected as follows. As the 
receding tide exposes the snails and they begin to dry 
in the sun, they secrete a little mucus in such a way 
that it forms a sticky film between the outer arc of the 
shell's lip and the rook surface. This film soon dries, 
becoming hard and brittle, but of sufficient strength 
to support the weight of the mollusc on a steeply 
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sloping or even vertical surface. The animal then 
releases its foothold and completely retracts. The 
brittle film can support little more than the peri¬ 
winkle's own weight, and that only in the position in 
which they are usually orientated, namely, with the 
lip uppermost. It sometimes happens that an indi¬ 
vidual orientates itself with the lip of the shell down¬ 
wards, and then almost invariably the creature topples 
over as soon as it trusts to the film for support. 

The accompanying photograph (Fig. 1) shows 
several rows of periwinkles stuck by their mucus 
films to the almost vertical side of a boulder. The 
close ranks of the molluscs are characteristic for the 
shore mentioned above. It will be noticed that all 
are orientated with the lip uppermost, with the 
exception of two individuals, one in the bottom left- 
hand corner and one near the right edge of tho photo¬ 
graph. Apparently these had attempted to fasten 
themselves lip downwards but had toppled over on 
retraction. At the time, however, the mucus was 
probably still pliable, and they now rest with their 
lips still stuck to the rock but their weights partly 
supported by snails immediately below. Other speci¬ 
mens have occasionally been seen in similar positions. 
The dried and brittle mucus film is often so fragile 
that on a gusty day it is a common sight to see odd 
specimens blown off, and the sound of dropping peri¬ 
winkles is heard at intervals. 

Since these observations were made, it has been 
noticed that the periwinkles in the Plymouth 
Aquarium tanks frequently crawl up the glass or 
slate sides until they are well above the surface of 
the water, and if the air in the laboratory be at all 
dry they will stick themselves in position in the way 
they do on tho shore and will pass several hours in a 
state of complete retraction. D. P. Wilson. 

Marine Biological Laboratory, 

Plymouth, Aug. 8. 


The Nitrogen Afterglow. 

During the past year a further study has been 
made of the decay of tho nitrogen afterglow and the 
phenomena connected with the production both of 
this luminosity and the accompanying chemical 
activity ; while the minutiae of the quantitative parts 
of the investigation remain to be examined more 
closely than at present, certain very definite findings 
may briefly be given. 

(1) The decay of the afterglow is without doubt 
only partly a homogeneous reaction in glass vessels 
which have been most scrupulously cleaned. 

(2) The amount of divergence from the homogeneous 
reaction is determined, for any given vessel, by the 
purity of the nitrogen employed. “ In agreement with 
Bonhooffer and Kaminsky, the writer finds that the 
influence of the traces of electronegative gas essential 
to the production of a glow is confined almost certainly 
to the surfaces and that the effective concentration of 
these * photogens \ as they may conveniently be 
termed, lies between definite limits which vary slightly 
from gas to gas ; within these limits the surface 
reaction is held down to a minimum and the gas 
phase decay is then of the second order with respect 
to the glow-producing system, and very probably of 
the third when the influence of the neutral nitrogen 
is allowed for. 

(3) Unless the purity of the nitrogen is carefully 
controlled, the apparent ‘ order ’ of the decay can 
vary widely ; this is the most probable explanation 
of the discrepancy between the experiments of Kneser 
(Ann. Phyaik , 87 , 717 ; 1928) and earlier investiga¬ 
tions ( J . Cham, tfoc., 1620; 1928: 228; 1929) made 
by the writer. 
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(4) Under conditions where wall decay has been 
minimised and the gaseous process predominates, no 
appreciable change in the order of the reaction takes 
place with time and no apparent alteration occurs in 
the afterglow spectrum so far as X4000 K. 

(5) In glowless nitrogen the chemical activity is 
either absent or scarcely detectable ; addition of 
photogenic gases causes, however, a development of 
chemical activity which generally increases less 
rapidly than the corresponding rise in luminosity. 
No simple relationship apparently exists between 
glow intensity and concentration of chemically active 
nitrogen, except possibly under certain conditions 
which are determined by the state of the walls ; in 
this case there is direct proportionality. 

(6) Addition of small amounts of oxygen or nitric 
oxide to a stream of glowing nitrogen causes a large 
development of radiations which lie in the blue and 
regions of shorter wave-lengths. (This has also been 
observed by Mr. G. C. Eltenton, using the writer's 
former apparatus at Cambridge,) 

(7) The intensity of the green flame produced when 
5 per cent or so of nitric oxide is fed into a stream of 
glowing nitrogen appears to follow the same intensity 
relations towards the concentration of chemically 
active nitrogen as does the luminosity of the nitrogen 
alone under the same conditions. 

(8) The decay rate of a stream of luminous nitrogen 
can be varied by addition of photogens without affect¬ 
ing the amount of the chemically active species 
present. This suggests that two bodios of different 
types a re concerned in the production of the glow, 
one being very susceptible to surfaoe conditions and 
the other (which may be the chemically active form) 
much less so. 

The existence of these strong wall effects would 
seem, assuming the analogy with active hydrogen to 
hold, to be very strong evidence in favour of the 
hypothesis that atoms are concerned in both the 
luminous and chemical phenomena associated with 
active nitrogen, and recent work by Compton and 
Boyce (Phya . Eev, t 1929) and Kaplan (Phye . Rev., 
1929) shows that two species of metastable atom (2-3 
volts and 3*6 volts) and a metastable molecule (8-5 
volts) are present. 

Spectroscopic evidence is thus provided for a body 
of an energy content which agrees very closely with 
the energy of active nitrogen as found by Dr. E. K. 
Rideal and the writer, in agreement with Lord Rayleigh, 
the value of 2 0-2*2 volts (46,000-50,000 cal./gm. mol.) 
having been obtained from experiments upon the 
chemical reactions of this mysterious substance. But 
even if this do5s bring into harmony the physics and 
chemistry of active nitrogen, an explanation has still 
to be found as to why the other excited species 
present are apparently chemically inert and why also 
only about one-sixth of the total energy available is 
apparently effective. 

If it could be proved that the chemical aotivity is 
duo to these 2*3 volt metastable atoms and their precise 
nature established, it would clearly be of great value 
in loading towards an understanding of the nature of 
chemical reaction. E. J, B, Willey. 

University College, London, . 

July 24. 


Natural Selection. 

In a communication in Natobe of Aug. 10, Prof. 
E. W. MacBride, while admitting the reality of natural 
selection, denies that it applies to random variation. 
He dismisses ill-adapted types found in Nature as 
u pathological ”, and states that selection favours “ the 
most vigorous individuals ”, It is not clear to me that 
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much is gained by substituting the words 1 vigorous ’ 
and * pathological 1 for Darwin's 4 fit * and 4 unfit 1 . 

Little valuable result is likely to arise from a dis¬ 
cussion of the subject which ignores the large amount 
of quantitative work that has been done in recent 
years on natural selection. Unfortunately, most of 
this work is published in Russian periodicals, which are 
not easily available in England. However, the readily 
available work of Sukatschew (Zeit. Ind . Abat. u. 
Vererb 47, p. 54) illustrates the nature of the ‘ fitness * 
or * vigour * which distinguishes varieties. Two races 
of dandelion, B and C 9 from the same lawn were grown 
at the same density in pure and mixed cultures. 
After two years, 49 per cent of B and 24 per cent of 
C survived in the pure cultures, 20 per cent of B 
and 58 per cent of C in the mixed cultures. The 
numbers of flowers per plant varied in the same 
direction. Clearly, vigour in this case is simply fitness 
In a given environment, and is mainly determined 
by physiological causes. No one could have predicted 
the above results from an examination of the morpho¬ 
logy of the varieties. 

Detlefsen and Roberts (Genetics, 3, p. 573) in mice, 
and Pearl and his colleagues (Am. Nat., 55-58) in 
Drosophila melanogaster , have shown that Mendelian 
genes may determine differences in ‘ vigour \ that is, 
in viability under the conditions of culture observed. 
Not all genes cause measurable differences. Thus only 
one out of the three tested in mice caused any appreci¬ 
able difference in mortality during the first three 
weeks of life. The reason why black mice in captivity 
are about 2 per cent less viable than grey is not 
known, but has clearly nothing to do with protect ion 
from predatory enemies. Nevertheless, it is a fact, 
and one which should surely not be ignored in dis¬ 
cussing why most wild mice are grey. When, in 
addition, it has been shown that local races of Droso¬ 
phila and rodents, and also rodent species, differ by 
Mendelian colour genes, it is clear that such a discus¬ 
sion is relevant to'the problem of evolution. 

It seems likely that, as Prof. Watson suggests in his 
presidential address to Section D of the British Associa¬ 
tion (see ” Adaptation”, p. 231 in Natuhk of Aug. 10), 
physiological differences between varieties, such as 
exist between B and C dandelions, or grey and black 
mice, may prove to be of greater selective value than 
-the morphological differences which immediately strike 
the eye of the taxonomist or geneticist. But if the 
value to a species of such morphological differences 
has often been exaggerated, quantitative work shows 
clearly that natural selection is a reality, and that, 
among other things, it selects Mendelian genes, which 
are known to be distributed at random through wild 
populations, and to follow the laws of chance m their 
distribution to offspring. In other words, they are an 
agency producing variation of the kind which Darwin 
postulated as the raw material on which selection 
acts. 

J. B. S. Haldane. 


Rate of Dissociation of Nitrogen Tetroxide. 

The speed at which the reaction Nj0 4 ^2N0 t 
attains equilibrium has been a subject of investigation 
for the last half-century. Since ordinary methods are 
valueless, attempts have been made to determine this 
rate by using the velocity of sound in the dissociating 
gas, 

Einstein (Sitzungsber. d . 1 Seri. Akad., 1920) has 
developed equations for the change of velocity of 
sound with' frequency. At low frequencies the re¬ 
action is always in equilibrium as regards pres¬ 
sure changes due to the sound waves, while at nigh 
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frequencies the alternations of pressure are so rapid 
that the equilibrium cannot follow them. Therefore, 
in a gas such as nitrogen tetroxide, where increasing 
pressure promotes association, there will be a greater 
increase in density in the compressions and a greater 
decrease in the rarefactions at low frequencies than 
at high frequencies. Consequently there will be two 
values of the velocity of sound, the higher, at 
high frequencies, corresponding to frozen equilibrium, 
and the lower, at low frequencies, corresponding 
to complete equilibrium. At some region of inter¬ 
mediate frequencies, the 4 critical ’ region, where the 
time for the attainment of equilibrium and the time 
for one vibration are of the same order of magnitude, 
there will be a varying velocity of sound corresponding 
to partial equilibrium. For the critical region an 
approximation formula holds from which the velocity 
constant may be computed, and for the other two 
cases values of and u# may be calculated cor¬ 
responding to experimental temperatures and pres¬ 
sures. 

Gruneisen and Goens (Ann. Phya ., 72 , 193 ; 1923), 
using a resonance method and audible sound up to 
15,600 vibrations a second, found values of the 
velocity of sound always corresponding to ; for 
example, 187 m./sec. at 25° and 665 mm. (calculated 
value of Uo, 189 m./sec.). 

In September 1927 we began a re-investigation of 
this problem, using ultrasonio vibrations produced by 
a quartz crystal as described by Pierce (Proc. Am. 
Acad . Art . Sci. t 60 , 271 ; 1925), Loomis and Hubbard 
(J, Optical Soc. Amer.y 17 , 295 ; 1928), and others. 
We found that contamination by air was a prolific 
source of error. For our purest sample (01 per cent 
air) we obtained a velocity of 192*6 m./sec. at 25° and 
565 mm. pressure at a frequency of 51,570 vibrations 
a second, corresponding to a value of 5630 for the 
velocity constant. This result will be confirmed as 
soon as possible. 

A. R. Olson. 

C. E. Teeter, Jr. 

Department of Chemistry, 

University of California, 

Berkeley, California, 

Aug. 8. 


A Function of the Adrenal Cortex. 

Since the appearanoe of our communication in 
Nature on a function of the adrenal cortex (Dec. 29, 
1928, p. 998), a paper on the same subject has appeared 
in the Journal of Phyaiology (vol. 67, p. 343 ; 1920) 
by H. Florey, A. Szent-GyOrgyi, and M. E. Florey, in 
which they offer a 1 criticism ’ of the statement that 
.decerebrated adrenaleotomised oats die in a short 
time from respiratory failure. These three investi¬ 
gators base their contradictions on two experiments, 
whereas our conclusions were drawn from more than 
one hundred experiments. The longer the interval 
that elapses after deoerebration and before adrenal¬ 
ectomy the quicker the respiratory failure. But, in 
one of the experiments performed by these workers, 
adrenalectomy was performed before decerebration 
and therefore, so far as a repetition of our work is 
concerned, must be discounted altogether. 

Naturally, there have been one or two exceptions 
in our own series due, probably, to accessory cortical 
bodies. The above-mentioned workers state that 
“ post-mortem examination did not disclose any 
accessory adrenal bodies'*. We should like to know 
whether serial sections were cut of the whole repro¬ 
ductive organs. These bodies can rarely be found in 
the cat by ordinary methods of dissection. Again, 
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they suggest that any other extracts increase respira¬ 
tion. This, of oourse, is possible, but they seem 
entirely to miss the main point that pneumin restores 
respiration after it has failed from adrenalectomy— 
an experiment they have not performed, since the 
condition did not occur in their one experiment. 

Apart altogether from theoretical considerations, 
there can be no doubt that if a oat be decerebrated 
and then, after a lapse of one or two hours, the 
adrenal bodies be removed, symptoms of respiratory 
failure will not be long in appearing and the animal 
will be dead in an hour or so, A contradiction, based 
upon one experiment, of results obtained from a 
prolonged series of investigations, can scarcely be 
considered as obeying the elementary rules of scientific 
investigation. 

Swale Vincent. 

J. H. Thompson. 

Dept, of Physiology, 

Middlesex Hospital Medical School. 


A Crystalline Tripeptid from Living Cells. 

It has recently proved possible to isolate from cell 
extracts, for example, from extracts of yeaat and red 
blood corpuscles, a tripeptid containing glycine, 
glutamic acid, and cysteine, which readily crystallises. 
The separation is baaed upon the insolubility of the 
cuprous salt of the substance in normal sulphuric acid. 
This property of the salt makes cuprous copper an 
exceptionally selective precipitant. 

The tripeptid is obtained in amounts which suggest 
that it is a cell constituent of importance. As a 
cysteine peptid the ease with whioh it crystallises 
is exceptional, and the unexpected instability which 
it displays in various circumstances makes it an in¬ 
teresting substance from the point of view of general 
protein chemistry. 

The isolation of this pure substance has indicated 
that 4 glutathione \ as previously described by myself, 
is not an individualised substance. Preparations as 
described havo contained a large proportion of the 
tripeptid. As a number of workers are employing 
such preparations in experimental work, it seems 
desirable that I should make the error known as soon 
as possible. A description of the tripeptia is in the 
press and will shortly appear in the Journal of Bio¬ 
logical Chemistry . 

F. Gowland Hopkins. 


Zoological Nomenclature. 

In accordance with the provisions of the Inter¬ 
national Rules of Zoological Nomenclature, the 
attention of the zoological profession is hereby invited 
to the fact that the secretary of the International 
Commission on Zoological Nomenclature is recom¬ 
mending to the Commission the nomenclatorial sup- 

g ression of P. F. Gmelin’s, 1758-1777, 44 Onomatologia 
Listeria Naturalis Completa (Onomatologia Medioa 
Completa) ", volumes 1-7. This recommendation is 
based on the premise that the adoption of this nomen- 
olator under the Rules will produce greater confusion 
than uniformity. Final vote in Commission will be 
taken about Sept. 1, 1930, and zoologists interested 
in this case are cordially invited to present to the 
Commission their views, pro or con, not later than 
that date. 

C. W. Stiles 
(Secretary to Commission). 

:• U.S. Public Health Service, 

Washington, D.C. 
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The Enclosure of the Zuider Zee. 

By Dr. Brysson Cunningham. 


rnHE remarkable series of operations now in 
J- progress at the Zuider Zee scarcely seem to 
have received in England the attention which so 
extensive and fundamental an interference with 
the natural littoral and fluvial regimen of northern 
Holland might reasonably be expected to arouse. 
They are, indeed, of an epoch-making character, 
and the effect on the map will be striking and 
drastic. The coastal contour will be completely 
altered, entirely new drainage systems will come 
into existence, and vast areas of submerged land 
will be brought under cultivation. Although the 


and farther south, an extensive inland basin, the 
Zuider Zee, which probably aoquired its present 
shape some time before the fourteenth century. 
There is a pronounced difference between the two 
basins. The floor of the Wadden Zee is full of 
irregularities. It consists largely of steeply rising 
sandbanks, many of which are exposed at low 
water, and are separated by more or less deep 
channels which become deeper as they approach 
the North Sea. The most important of these 
straits is that which finds an outlet between the 
island of Texel and the mainland, where it is from 
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works cannot be completed in their entirety for a 
number of years to come, some account of their 
inception and present position will be of interest. 
The moment, moreover, is appropriate, since the 
first section of submerged land, 50,000 acres in ex¬ 
tent, scheduled to be reclaimed, has just been 
completely enclosed. The map reproduced as 
Fig. I shows the region of operations, with the 
reclamation areas indicated by broken lines. 

The coast of Holland is fringed by ridges of sand 
dunes which towards the north have been inter¬ 
sected by incursions of the sea, forming a series of 
islands between which and the mainland lies a kind 
of roadstead, or outer basin, called the Wadden Zee, 
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100 ft. to 160 ft. in depth. Between the adjacent 
islands of Vlieland and Terschelling, a similar pass¬ 
age has depths varying between 60 ft. and 100 ft. 
The tidal range, though small compared with 
British standards, is appreciable, being as much as 
5 ft. at Den Helder and 5J ft. in the Vliestroom, 
and the currents are correspondingly swift. 

The Zuider Zee, on the other hand, particularly 
that portion whioh lies south of a line drawn from 
Enkhuizen to Stavoren, has a remarkably even 
surface combined with relatively shallow depth. 
The depth varies from zero at the coastline to a 
maximum of about 16 feet below N.A.P. (Nieuw 
Amsterdamsch Peil, which is the average sea-level 
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datum for Holland) in tho centre, and it is only to 
the west of the island of Urk that there is a slightly 
deeper channel of about 20 feet. The tidal range, 
moreover, is very moderate and does not amount to 
more than from 4 in. to 15 in. 

Between the two basins lies an intermediate zone, 
the western section of which, called the Wieringen 
Lake, has a depth exceeding 14-15 ft. at low water, 
and probably represents a sheet of inland water 
which was in existence before the incursion of the sea. 

The shallow depth and sheltered situation of the 
Zuider Zee have caused it to he the subject of 
speculative interest on the part of Dutch engineers 
for a long time past. Schemes of land reclamation, 
dear to the heart of the Hollander and indeed 
essential to the national develop¬ 
ment, have been propounded for 
several centuries. The earliest 
of which a plan is in existence 
dates from the seventeenth cen¬ 
tury. In the year 1657, Hendric 
Stevin published a treatise 
(“ W i s c o n s t i c h Filosophisch 

Bedryf ”) in which he proposed 
to link up the Frisian islands 
by means of dykes across the 
intervening channels. Nothing 
came of this proposal, the diffi¬ 
culties being too considerable. 

Various subsequent schemes 
were found either to be im¬ 
practicable or were beyond the 
resources of the country at the 
time. 

It is not until modern and 
comparatively recent times that 
we come to the definite promulga¬ 
tion of a feasible scheme which, 
after some vicissitudes of discus¬ 
sion and legislation, is now in 
process of being realised. In the early eighties of 
last century, Mr. Buma, a Frisian member of the 
Chamber of Deputies, was instrumental in establish¬ 
ing a Zuider Zee Association having for its object the 
institution of a technical and financial investigation 
into schemes for the enclosure of the Zuider, Wadden, 
and Lauwers Zees and their partial reclamation. 
Dr. C. Lely was appointed civil engineer in charge, 
and between 1887 and 1891 he published a series 
of eight reports, in which all the details of a properly 
conceived plan were thought out and determined. 
It was demonstrated that the best solution of the 
problem would be to construct, first of all, an 
enclosing dyke or embankment from the province 
of North Holland, by way of the island of Wier¬ 
ingen, to the Frisian coast near Piaam, and then to 
proceed with the reclamation of four polders or 
marshlands so defined as to leave a sufficient area 
of water to form an estuary for the effective dis¬ 
charge of the River Yssel. The length of the 
enclosing dyke was to be 18$ miles and the enclosed 
area would amount to 360,000 heotares (889,560 
acres), of which 232,000 hectares (573,272 acres) 
would be reclaimable. The total cost was esti¬ 
mated at 190 million guilders, say £16,000,000. 
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A State Commission was appointed in 1892 to 
examine the scheme, and in 1894 a favourable 
report was presented subject to some slight modi¬ 
fication of the plan in detail. Here for a time the 
matter rested. On two occasions, in 1901 and 1907, 
bills were introduced into Parliament for the pur¬ 
pose of giving effect to the Commission’s ^recom¬ 
mendations, in whole or in part, but without avail. 
Finally, in 1918, an Act was passed authorising the 
enclosure and partial reclamation of the Zuider Zee. 
By a Royal decree of July 16 of that year, the Zuider 
Zee Council referred to in the Act was instituted to 
render advice and assistance to the Government in 
the further preparation and execution of thenvork 
and a technical service was at once created. 


The Act, which is based on the plans approved 
by the 1892 Commission, prescribes the construc¬ 
tion of an enclosing dyke and decrees that the 
work shall be carried out at the expense of the 
State. It does not specify the number and extent 
of the polders to be reclaimed, leaving these to be 
determined by later investigation. 

Constructive work was actually begun in 1920 
after some preliminary operations in the preceding 
year. The Amstel Diep lying between the island 
of Wieringen and the mainland was partially filled 
and the general level of the bed of the channel 
raised to a height of 15 feet below N.A.P. so as to 
provide a foundation on which the enclosing dyke 
could be constructed. In the following year, 1921, 
a works harbour with storage depot was constructed 
at the easternmost point of the island of Wieringen 
close to the little village of Den Oover. During 
the next four years, 1922-1925, the work proceeded 
but slowly, the Government feeling that the con¬ 
dition of the national exchequer would not permit 
of the expenditure of large sums of money. In 
1925, however, restrictions were removed. Two 
.Acts were passed to accelerate the progress of the 
work, and it was deoided to proceed forthwith with 
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Fir. 2.—Aerial view at Den Oever showing main dyke extending to loft, and in oentre, dvkc, 
enclosing North-West Polder, stretching towards Medomblyk on horizon. In the fore¬ 
ground, foundations for sluices and lock, with working depot and harbour. 
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the construction of the great enclosing dyke from 
Weiringen to the Frisian coast and with the re¬ 
clamation of the first polder, known as the North¬ 
western or Lake Wieringen Polder. 

Since then progress has been steady and con¬ 
tinuous. I visited the works in the early part of 
July and found that great strides had been made. 
By the courtesy of Heer J. A. Ringers, the manag¬ 
ing director of the contracting company for the 
works, I had an opportunity of traversing the 
whole extent of operations along the western side 
of the Zuider Zee. The island of Wieringen is 
now integrally connected with the mainland, and 
where formerly was the Amstel Diep I motored 
over a properly made and substantial roadway 
protected on the seaward side 
by a stone pitched embankment. 

Southward from Den Oever to¬ 
wards the town of Medemblyk, 
the enclosing dyke (a view of 
whioh is given in Fig. 2) was well 
advanced and at the point of 
completion. Within a few weeks 
of my visit it presents an un¬ 
broken front and an area of 
50,000 acres (the North-West 
Polder—see Fig. 1) has now 
been enclosed for reclamation— 
a process which will, of course, 
require some little time to effect, 
as the water has to be pumped 
out and the land prepared for 
cultivation. The seasoning and 
purification of the soil must 
necessarily be a slow process 
after its saturation for so long a 
period with salt water. An agri- 
cultural commission has esti¬ 
mated that a period of six or 
seven years must elapse before 
the polders can reach their full 
cultivable value. It is expected, however, from 
results obtained on a small experimental polder 
with the use of rape seed, that productivity will 
begin with the lapse of a couple of years. 

The main (tyke (the eastern extremity of which 
is to be seen in Fig. 3) connecting the island of 
Wieringen with the Frisian coast is proceeding apace 
and may be expected to be completed about the year 
1934. It is being formed of earthwork (clay hearting 
and sand backing) and is being given a base width of 
about 120 metres (say 400 feet) and a height at the 
crest of 7-25 metres (24 feet) above N.A.P. As in 
the case of the dam across Amstel Diep, it will be 
provided with a roadway for vehicular traffic and 
space also for rail locomotion as may be required. 
Locks are to be installed to permit the passage of 
shipping to and from the Yssel Lake (as the enclosed 
water area will be called), the level of whioh will be 
maintained at about 10 inches below N.A.P. lie 
surplus water of the lake is to be discharged at low 
tide through sluices in the dyke. Sluice gates are 
being constructed at two points, at Komwerder- 
zand, an artificial location, about 2} miles from 
the Frisian coast and also just to the east of the 
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island of Wieringen. Each sluice gate will have a 
width of 40 feet, and the total breadth of sluice 
opening will be 1000 feet. 

Reclamation work is comprised under the follow¬ 
ing four sections, one section lying to the east and 
the remainder to the west of the Yssel Lake: 


N.W. 

S.W. 

S.E. 

N.E. 


Polder 20,000 hectares or 50,000 acres 


56,000 

95,000 

53,000 

224,000 


140,000 

235,000 

130,000 

555,000 


As the total area of the Netherlands is about 
3,262,000 hectares or 8,060,000 acres, it will be seen 



/VWe.] 


WovaiDMAirC*. 

Fig. 3.—Aerial view of main dyke, with foundation* for sluice* and lock at 
Xornwerdemand. Frisian coast In background. 

that as a result of the reclamation work in the 
Zuider Zee the area of the country will be increased 
by about 7 per cent. As a matter of fact, the 
arable land will receive an increment of 10 per 
cent, a very substantial addition to its product¬ 
ive capacity. The cost of the enclosure works is 
estimated approximately at £7,500,000, and of 
the reclamations, including the drainage of the 
polders and their upkeep until full productivity 
is attained, at something more than £30,000,000. 
It is a great financial enterprise for a small coun¬ 
try like Holland, and one cannot but be impressed 
by the courage of its promoters, as well as by 
the careful and systematic arrangements which 
have been made to carry it through to a successful 
conclusion. 

Apart from personal observation and conversa¬ 
tion and correspondence with Heer Ringers, to 
whom I tender my acknowledgments and thanks, 
I have derived much information on the subject, 
on which, of oourse, a great, deal more couU 1 be 
written, from publications of the State Department 
of the Waterstaat. The photograph* have been 
courteously furnished by Heer Ringers. 
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Botanical Records of the Rocks: with Special Reference 
to the Early Glossopteris Flora. 1 

By Prof. A. C. Seward, F.R.S. 


Eablter Chapters of the History of the 
Plant World. 

T may be helpful as a preliminary to my treat¬ 
ment of certain aspects of plant-life in former 
a^es to glance at a table of contents of the geological 
history of the world. The crystalline rocks classed 
by geologists as Aroheean represent inconceivably 
ancient land surfaces on which were accumulated 
vast piles of detrital material furnished by agents of 
erosion, and from time to time products of volcanic 
activity. Plants may have lived on the Archaean, or 
pre-Cambrian, continents ; they probably did, but 
as yet we have no certain knowledge of them. 

Passing higher in the geological series to the 
marine sediments and associated lavas and volcanic 
ash included in the Cambrian, Ordovician, and 
Silurian systems, we find clear evidence of the ex¬ 
istence of lime-secreting Algse, the precursors of 
some of the modern reef-forming seaweeds, and, in 
Silurian strata, a few traces of plants which probably 
lived on dry land. It is true to say that as yet we 
know practically nothing of the terrestrial vegetation 
of the world before the beginning of the Devonian 
period. 

Attention has been directed by many writers to 
the recently acquired knowledge of the floras that 
have left well-preserved samples in rocks of the 
Devonian period : we speak of Devonian plants as 
the oldest known relics of terrestrial vegetation ; 
but we cannot believe that in them we nave the 
first of a succession of colonists which spread over 
the face of the earth. Whether they are regarded as 
the modified descendants of more ancient types, 
which evolved in the sea and afterwards accommo¬ 
dated themselves to existence above the tides ; or 
whether we prefer to think of Devonian plants as 
descendants of Silurian or still older progenitors, the 
fact remains that their ancestry is shrouded in 
mystery. Stress has been laid on certain morpho¬ 
logical features presented by members of the older 
Devonian floras ; on the other hand, we must re¬ 
member that the best-known of these extinct plants 
lived in swamps and under conditions that were 
favourable to their preservation as fossils. We know 
only in part. 

A few plants have been recorded from Devonian 
rooks in South Africa, but the records so far ob¬ 
tained from beds below the Karroo system are very 
disappointing. Further research may yield valu¬ 
able results. 

Leaving the Devonian period we pass to the Car¬ 
boniferous and Permian periods, and here there is 
much to disouss which has a special application to 
South Africa. At many localities abundant dw- 
junota membra of plants have been found in sedi¬ 
ments deposited in shallow water near the coast¬ 
lines, and in volcanic ash flung from craters over 
forest-clad regions beyond the reaoh of the sea. 

* Trom the pre*4dwiti*l *ddteee to Section S (Botany) of the 
Bftttah AiaoefetJcm, delivered nt Johaoowrtmrg on Aug. 1. 
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This Lower Carboniferous vegetation, though more 
varied than that of the latter part of the Devonian 
period, was its direct derivative. Identical genera 
and identical, or at least very closely allied, species 
have been found in north-eastern Greenland, in 
Spitsbergen, in Europe and North America, in South 
America and Australia. 

Many instances of the wide geographical range of 
early Carboniferous plants might be given! it is 
evident that during the first half of the period the 
vegetation of the world, so far as we can tell, was 
less diversified than it is at the present day. Genera 
such as Lepidodendron and allied forms, Asterocala - 
mites, the earliest, well-defined example of an 
Eqtiisetalean type, Bhacopteris and Clepsydropsis 
among the ferns, Cardiopteris , which may be a 
pteridosperm, were common to both hemispheres. 
Here again we lack data from South Africa. 

During the latter part of the Carboniferous period 
and the first half of the Permian period the 
vegetation of North Amerioa and Europe was also 
more uniform in composition than the floras of the 
old and new world to-day. Far-travelled members 
of this northern vegetation were discovered a short 
time ago in Sumatra and the Malay Peninsula : 
their geological age is either uppermost Carbonifer¬ 
ous or Lower Permian. The coal seams of China, 
though probably rather younger in age than the 
richest seams of Europe and America, consist of the 
altered debris of forests which had spread across the 
world. 

Before leaving the northern hemisphere attention 
must be directed to the records of a late Palaeozoic 
flora scattered over a broad region stretching from 
northern Russia to the Pacific coast: its most 
striking peculiarity is the presence of Gangamop- 
teris and some other types characteristic of the 
Glossopteris flora, which presumably, as immigrants 
from the southern continent, hod found a passage 
across the Tethye Sea. 

The Qlossqptbms Flora and the Late 
i Paleozoic Ioe Age. 

At the stage of geological history we are consider- 
! ing, a broad expanse of water—the Tethys Sea— 
formed a west and east boundary between the 
northern continent and Gondwanaland. Let us 
now pass across the Tethys and take note of the 
conditions farther south. In that part of Gond¬ 
wanaland that is now South Africa, as elsewhere in 
the southern hemisphere, there is proof of a long- 
continued reign of ioe-sheets and glaciers. The oc¬ 
currence of well-preserved impressions of plants at 
the base of the old bouldfer beds at Vereeniging 
shows that some members of the Glossopteris flora 
coexisted with the ioe. The problem which I now 

S tropoee to discuss is this : At what period did the 
oe Age begin, and what is thegeological age of the 
’ first phase of the Glossopteris flora ? 

The most important of recent contributions to the 
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vexed question of the date of the Gondwanaland Ice 
Age and of the initial stages of the Olossopteris flora 
is from Prof. Schuchert, of Yale University {Bull. 
Oeol. Soc. America , vol. 39, pp. 769-88(1; 1929). 
Though this is scarcely a suitable occasion for a full 
discussion of a controversial subject, it is not in¬ 
appropriate to consider a few of the arguments 
advanced by the distinguished American geologist. 

Prof. Schuchert concludes the summary of his 
views with these words : “ It is therefore certain 
that the widely spread tillites (that is, the old boulder 
clays) are of Permian time and in all probability of 
late Middle Permian age. In any event, not even 
those of Australia can be of Upper Carboniferous 
time.” He bases this very definite pronouncement 
mainly on the fossil animals obtained from marine 
strata associated with the Palaeozoic boulder beds. 
After referring to views expressed by the late Dr. 
Arber and by myself that “ the low r est beds con¬ 
taining remains of the Olossopteris flora are, in all 
probability, homotaxial w ith the Upper Carbonifer¬ 
ous rocks of the northern hemisphere ”, he adds : 
” They believe that w hile the cosmopolitan Upper 
Carboniferous Flora was living in the northern 
hemisphere, the Olossopteris one was in existence 
south of the equator 

My view is that no Upper Carboniferous flora 
was in the strict sense cosmopolitan. Prof. Schu- 
chert continues : 4 This contemporaneity of the very 
different northern and southern floras . . . can not 
be maintained when the floras are checked into the 
stratigraphioal and marine records. We willrepeat ”, 
he adds, “ that even though there are in none of the 
continents of the southern hemisphere, other than 
the west coast of South America, any known plant¬ 
bearing rocks of Upper Carboniferous age, yet in 
this single occurrence there is at hand a small plant 
assemblage of the cosmopolitan Upper Carbonifer¬ 
ous Flora ”. These South American plants were 
assigned by Mr. Berry to an Upper Carboniferous 
horizon, but both Dr. Gothan and myself believe 
them to indicate a Lower Carboniferous age. 

The glacial deposits are stated by Prof. Schuchert 
to be one of the finest means of making definite time 
correlations from continent to continent, but in 
another place he admits that the scattered tillites of 
Gondwanaland, though regarded as the products of 
one glacial age, are not all exactly of the same age. 
It may well be, he adds, ” that the basal moraines 
in south-eastern Australia are somewhat older than 
those of other continents, as maintained by David 
and Stissmilch ; but by no possible chance can the 
Australian tillites be stretched into the Upper Car¬ 
boniferous, nor does it seem possible to place them 
even below the Middle Permian ’ ’. Here we have an 
assertion which challenges criticism. 

I am indebted to my friend Sir Edgeworth David 
for information on the succession of boulder beds 
and fossil-bearing strata displayed in a section in the 
Hunter River district of New South Wales : this 
section gives the sequence of events antecedent to 
and during the existence of the Olossopteris flora. 
In brief, the evidence furnished by the Australian 
sections indicates the existence of a flora, which in 
the northern hemisphere is accepted as Lower Car- 
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boniferous, at a stage followed by strata whioh have 
furnished the oldest members of the Olossopteris 
flora. The break in succession at this level, between 
the Kuttung and Lower Marine series, is regarded 
by Schuchert not merely as evidence of shifting of 
the scenes inaugurating a new type of vegetation— 
the Olossopteris flora—but also as representing a 
long interval of time during which rooks of Upper 
Carboniferous age were being deposited in the 
northern hemisphere. It is difficult to believe that 
events which occurred during the latter half of the 
Carboniferous period are entirely lacking in the geo¬ 
logical records not only of Australia, but also of 
India and South Africa. The more probable view, 
in my opinion, is that the Low T er Marine Series and 
the corresponding strata in Western Australia 
containing Paralegoceras are homotaxial with the 
Upper Carboniferous system in Europe and North 
America. 

There has been much discussion on evidence, 
relevant to the age of the Glacial period and the 
Olossopteris flora, derived from the Indian Peninsula 
and from regions farther north. Prof. Schuchert, 
after mentioning the discovery of Oangamopteris 
and Olossopteris “ in marine strata beneath fossils of 
the Productus limestone ”, goes on to say that this 
discovery proves that the Oangamopteris flora is of 
Upper Permian time. 

The age of the Productus Limestone is a deter¬ 
mining factor in Prof. Schu chert’s contention, and 
as the evidence is outside my own province, I con¬ 
sulted Dr. Dighton Thomas, "of the British Museum, 
who has made a special study of the palreozoological 
data bearing on the correlation and age of the Car¬ 
boniferous and Permian rocks with particular refer¬ 
ence to the problems under dispute. Dr. Thomas 
points out that ” the question of the lower limit in 
age of the Productus Limestone series, and of the 
beds below them as far as the boulder bed, hinges 
on the means of determining the age of the Amb to 
Virgal series [of the Salt Range] ”. In his letter of 
April 19, from which he kindly allows me to quote, 
he goes on to say that the best means of settling the 
age of the Salt Range beds is furnished by the 
Brachiopods, a group which Prof. Schuchert ” prac¬ 
tically ignores . The evidence of the Brachiopods 
“ would point to the Amb series (that is, essentially 
the lower Productus Limestone) being of Lower 
Permian age at the latest, and I cannot agree with 
Schu chert’s reference of these beds to the Upper 
Permian ”. It follows that the underlying Speckled 
Sandstone, classed bv Schuchert as Middle Permian, 
is “ of high Carboniferous age 

In the same letter Dr. Thomas quotes the follow¬ 
ing statement by Prof. Schuchert: “ The inter¬ 
regional correlations are made, however, not so 
much from the evolution of the Brachiopods as 
from that of the Ammonites ”, and, Dr. Thomas 
adds—” But there are no Ammonites in the succes¬ 
sion under dispute in New South Wales, not are 
there any in the whole Salt Range Series between 
the boulder bed and the base of the Xenuspis car - 
bonarius zone ; nor in South Africa, nor in South 
America I have quoted only in part from Dr. 
Dighton Thomas’s letter in the hope that he will 



NATURE 


451 


September 21 , 1929 ] 


publish in full hia criticism of Prof. Schuchert’s 
views. 

We now pass to South Africa : as already stated, 
at Vereeniging impressions of Gangamopteris were 
found between the base of the Dwyka boulder bed 
and the underlying pre-Devonian platform. The 
Dwyka shales above the tillite have yielded Eury- 
desnut and a crustacean, Pygocepholus : the latter 
is believed by Mr. Woods of Cambridge to indicate 
an Upper Carboniferous horizon. Prof. Schuchert 
attaches no importance to the crustacean. At a 
higher level is the so-called White Band, which, as 
Mr. Du Toit points out, affords a valuable connect¬ 
ing link between the South American and South 
African succession of strata. 

An important consideration raised by the South 
African beds is the occurrence at Vereeniging of 
Glossopteris and Gangamopteris with Lepidodendra r 
SigiUaria , and Psygmophyllum , which furnish a 
strong argument in favour of an Upper Carboni¬ 
ferous or at latest a Lower Permian age. An as¬ 
semblage Of plants such as that discovered by Mr. 
Leslie at Vereeniging has never been found in 
Middle Permian beds : but Prof. Schuchert defin¬ 
itely states that the tillites which occur below the 
Vereeniging plant beds are not older than Middle 
Permian. A collection of plants recently submitted 
by Dr. Maufe to Mr. John Walton includes species 
of Glossopteris in company with several forms of 
Spherwphyllum, Pecopteris arborescent and other 
plants : comparison with northern floras indicates 
an age which is at the latest Lower Permian and not 
improbably near the top of the Upper Carboni¬ 
ferous. The evidence furnished by these and other 
South African plant-beds is directly opposed to 
Prof. Schuchert’s view. 

The summary, though necessarily very incom¬ 
plete, may enable us to reconstruct in broad outline 
the closing scenes in the Palaeozoic era on the conti¬ 
nent of Gondwanaland. In the course of this phase, 
ice-sheets and glaciers spread from the remote south 
beyond the equator : lands that are now tropical 
were then ice-bound. The world was divided into 
at least two sharply contrasted regions, a northern 
region where rank vegetation covered thousands of 
square miles of swamp and low hills, and a vast 
southern continent where another and less luxuriant 
vegetation flourished in proximity to retreating 
glaciers. 

An argument stressed by Prof. Schuchert in the 
presentation of his case for the Middle Permian age 
of the Glossopteris flora and the boulder deposit is 
based on the marine fossils. The only piece of evi¬ 
dence furnished by marine fossils available in the 
Indian Peninsula is unfavourable to his view. More¬ 
over, the Paralegoceras of Western Australia and 
the South African orustaoean Pygocephalus , support 
the opinion that the Glossopteris flora was evolved 
before the close of the Carboniferous period. If the 
Glossopteris flora is not older than Middle Permian, 
we are left in complete ignorance of the state of the 
plant world in Gondwanaland during the long inter¬ 
val between Lower Carboniferous and Middle 
Permian time. 

I have dwelt longer than I intended on certain 
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questions connected with the Glossopteris flora, but 
the publication of Prof. Schuchert’s stimulating, 
and I would add, provocative article, is my excuse. 
He has stated his case clearly though not convin¬ 
cingly and has collected a mass of material for which 
many of us are grateful. We are not yet in a posi¬ 
tion to make positive statements on the age of the 
Glossopteris flora or on the precise correlation of the 
late Palaeozoic plant beds of Gondwanaland and 
those north of the Tethys Sea. More evidence is 
needed. Meanwhile, I am not shaken in my opinion 
that if we could transport ourselves back through 
the ages into a forest of the northern hemisphere in 
the latter part of the Upper Carboniferous period, 
and thence travel by aeroplane to the land that is 
now South Africa, we should find retreating glaciers 
and a vegetation in which Glossopteris and Ganga¬ 
mopteris were prominent plants. 

A Critical Stage in the Hj story of the 
Plant World. 

There is another exceptionally interesting prob¬ 
lem worthy of South African investigators. It is 
this : the closing stages of the Paleeozoic era in the 
northern hemisphere were marked by widespread 
crustal displacements. Crustal movements are a 
determining factor in the evolution of the plant 
kingdom : in other words, geological revolutions 
afford an impressive example of the co-ordination 
of the inorganic and organic worlds, a theme which 
has been elaborated by General Smuts in his fascin¬ 
ating book “ Holism and Evolution 

The vegetation of the early part of the Permian 
period, though generally similar to that of the 
latest stage of the Carboniferous period, was rela¬ 
tively much poorer in genera and species. There 
were connecting links between the Palaeozoic and 
the early Mesozoic floras, but in the main the two 
floras differed widely from one another. The more 
orderly succession of plant-bearing strata in most 
parts of the southern hemisphere justifies the hope 
that an intensive and comparative study of the 
transitional stage between the earliest and the latest 
phase of the Glossopteris flora will furnish valuable 
data. In this field of work Mr. Du Toit has shown 
the way : may his example be followed. 

Fossil Plants as Tests of Climate. 

I now propose to intercalate a few words on 
another question of general interest. Fossil plants 
of many different ages frequently occur in unex¬ 
pected and, from some points of view, very incon¬ 
venient places where they raise problems which have 
so far baffled the ingenuity of students. The best 
examples are from Arctic regions, and there is also 
the rich Jurassic flora described some years ago by 
Prof, Halle from the edge of the Antarctic region. 
In brief, there are numerous examples of fossil 
floras from the Arctic or Antarctic which are com¬ 
posed of genera and of plant forms regarded as 
characteristic of temperate or sub-tropical habitats 
at the present day. If we plot on a map of the 
Arctic regions the distribution of ancient floras, it 
becomes clear that no shifting of the earth's axis, 
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even if this favourite device were admissible, would 
give a satisfactory explanation of the contrast be¬ 
tween the past and the present. 

Discarding as inadequate, and as a method wholly 
displeasing to astronomers, an attempt to create 
geographical environment consistent with palaeo- 
botanical facts by altering the position of the north 
pole, we turn to the alternative of rearranging, 
within the Arctic circle, the distribution of land and 
sea and the consequential shifting of cold and warm 
oceanic streams. Dr. C. E. P. Brooks suggests a 
possible rearrangement of land and water which, he 
believes, would go some way towards the provision 
of climatic conditions such as the fossil plants of the 
Tertiary period appear to demand ; but it would 
seem from a more recent contribution by Dr. G. C. 
Simpson that we cannot hope to obtain all we need, 
or nearly all we need, by any method of redistribu¬ 
tion of land and sea on the assumption of a fixed 
pole, and without recourse to Wegener’s hypothesis 
of drifting land areas. 

We are left with two other alternatives : the 
adoption of Wegener’s views or some modification 
of them ; or the possibility that plants are less 
trustworthy as indices of climates than has gener¬ 
ally been supposed. It may be that a combination 
of these two methods of attack is the clue to our 
problem. Let us take the second first: assuming 
that the ferns to which reference has been made 
flourished on the parallels of latitude where their 
remains have been found, and assuming such 
amelioration of the present Arctic conditions by a 
rearrangement of land and water as meteorologists 
permit, there must have been in the past, as there is 
to-day, a long and relatively dark period of sleep, 
and a summer no longer than the growing season 
now available for the almost miraculous develop¬ 
ment of Arctic plants. Can we imagine, to take one 
instance, the Cretaceous flora of Greenland enduring 
a sunless Arctic night more than six months in 
duration ? 

There is another, and to my mind an important 
and neglected consideration ; we are too prone to 
speak of such a genus as Gleichenia as tropical be¬ 
cause it happens to be one of the commoner ferns 
in tropical countries ; but like many other genera 
characteristic of the warmer parts of the world, it 
includes species which grow vigorously at an alti¬ 
tude of 10,000 ft.-12,000 ft. where the climate is by 
no means tropical. Is it not legitimate to suggest 
that a plant that is now confined to the tropios may 
at a much earlier stage of its career have been able 
to live imder other conditions ? Is it unscientific to 
express the opinion that we may think of plants not 
only as organisms which have changed in form and 
structure in the course of thousands or millions of 


years, but also as organisms whioh have changed in 
their susceptibility to external factors ? 

I suggest that there is a tendency to rate too 
highly the value of extinct plants as guides to 
climatic conditions, and I would emphasise the 
desirability of obtaining more definite information 
than is at present available on the effect of con¬ 
tinuous light and continuous darkness, under suit¬ 
able temperatures, on plants which do not at 
present occur in Arctic habitats. Even if the fore¬ 
going suggestions have any merit, and if we have 
underestimated the capacity of plants to survive 
Arctic seasons, there is still a serious obstacle to 
surmount before it is possible to imagine, let us say, 
the Rheetic vegetation of Scoresby Sound and that 
of southern Sweden flourishing in regions separated 
from one another by at least ten degrees of latitude. 

Wegener speaks of the upper portion of the 
earth’s crust as travelling in an easterly and westerly 
direction ; he also assumes a slight movement of 
the poles. If it is permissible to postulate a drifting 
of fractured slabs of the crust in a north and south 
direction, we can then think of the disunited pieces, 
now occupying positions more or less remote from 
one another, as the severed portions of a formerly 
compact region. To take a concrete example : the 
Rheetic plant beds of eastern Greenland, now remote 
from those of Sweden, may formerly have been por¬ 
tions of one mass well to the south of the Arctic 
circle. This may be merely a figment of the imagina¬ 
tion ; but such evidence of correspondence, both in 
the succession and nature of the stratified rocks and 
in the fossil contents, as Mr. Du Toit has obtained 
from a comparative study of the rocks of South 
America and South Africa, or as Mr. Harris is find¬ 
ing in his comparison of the Greenland and Swedish 
Rheetic strata, is arresting enough to make us pause 
before abandoning the principle of continental drift. 

Paleobotany as a Key to the Present 
Distribution of Plants. 

If time allowed it would be tempting to deal with 
still another aspect of paleeobotany; the importance 
of a critioal study of the floras whioh immediately 
preceded the Pleistocene Ice Age. Progress made in 
reoent years in the improvement of methods of 
deciphering the relics of plants of other days in¬ 
creases the confidence with which it is possible to 
recommend, as a promising field of work, the in¬ 
vestigation of Tertiary floras. The Tertiary floras 
were more uniform than the floras of to-day. We 
cannot understand the present distribution of 
human races if we confine attention to the present, 
nor can we appreciate the significance of the geo¬ 
graphical distribution of floras and their composi¬ 
tion unless we consult the herbaria of the rocks. 


Low Frequency Sound Waves and the Upper Atmosphere. 

By E. H. Gowan. 


T HE transmission of low frequency sound waves, 
such as those from explosions, to very great 
distances has been an accepted fact for some time, 
but for careful investigations it was inevitable 
that mechanical instruments should eventually 
replace the ear in receiving the waves. These 
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instruments hare the advantage of being more 
oertain, more accurate, and of producing a per¬ 
manent record. Some types show the form of the 
wave, and all are more sensitive to the longer wave¬ 
lengths which may be completely missed by the 
ear, even though they are not.quite outside the 
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audible limit. Those beyond this limit are actu¬ 
ally the more useful because they tend to be less 
strongly absorbed in their passage through the 
air. 

One of the most important instruments used is 
the hot wire microphone. A suitable closed box 
has in one wall a small orifice in which is placed a 
fine wire coil, heated by an eleotric current. This 
filament forms one arm of a sensitive resistance 
bridge, of which disturbances of balanoe can be 
shown by a short period recording galvanometer. 
The passage of a wave causes a draught to flow in 
and out of the orifice, oools the wire, thus changing 
its resistance and destroying the balance of the 
bridge. A moving film shows the deflection of 
the galvanometer beside time marks which are 
recorded automatically at suitable intervals. 

Another recording instrument is the undograph, 
which has received wide use and commendation 
in Germany. A steel fibre is fastened to a thin 
mica sheet along an axis of symmetry, and is 
arranged to act as a taut suspension. The sheet 
swings freely, one half, with as little clearance as 
possible, in an opening through the wall of a large 
air-tight box ; the other half swings in a small 
chamber, providing some damping, but is pro¬ 
tected from the incoming wave. The motion is 
shown by a beam of light reflected from a mirror 
on the mica, and the optical, mechanical, and 
photographic arrangements for recording this, 
along with the necessary time marks, are all con¬ 
tained inside the box. The natural period of the 
system is of the order of a second, and the records 
obtained from waves just below the audible limit 
are very good, and easily distinguishable from 
accidental and wind disturbances because they 
are approximately sinusoidal. 

A comparison of the two instruments shows that 
there is not much to choose between them in the 
matter of maximum sensitivity, though the undo¬ 
graph is less disturbed by wind and other accidental 
causes, and can perhaps be used in an adjustment 
nearer its maximum. The microphone gives a 
non-symmetrical record and does not show up the 
form of the wave. On account of greater com- 

lication it is only with difficulty made portable, 

ut the undograph is very conveniently self- 
contained. The fact that the undograph is muoh 
the cheaper instrument is perhaps after all the 
greatest point in its favour. 

A large body of observations has resulted from 
great activity in Germany, 1 culminating in a 
systematic series of experiments under the Not- 
gemeinsohaft der Deutschen Wissenschaft. Early 
results indicated a marked seasonal effect, the 
minimum distance at which sound was heard in 
the outer zone being 110 km. in winter and 190 
km. in summer. Corresponding distances for 
maximum intensity were 125 km. and 230 km. 
The later results followed a searching investigation 
of the effect on the consistency of the observations 

1 British observers hsve In the psst few yesn been working with the 
hot wire microphone, registering the waves from experimental gunfire 
at Shoeburyness. It 1$ not toy intention, however, to treat these results 
in any detail here. On p. 114 of the second report of the Committee 
on Solar and Terrestrial Relationships, International Research Council, 
witt be found an admirable summary by Dr. F. J. W, Whipple, 
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of kind and amount of explosive, its position with 
respect to the ground, the nature of the soil, and 
methods of detonation. The velocity for the 
inner zone is normal for the temperature of the 
air at the ground, 330-340 m./sec., but the apparent 
velocity for the outer zone is lower than this, 
280-300 m./sec. The conclusion is that thf sound 
has travelled a much longer path through the upper 
atmosphere. In different directions from the 
source of the wave the time of travel to the same 
distanoe in the outer zone varies by so much as 35 
sec. This is attributed to upper air winds. It 
can be shown that the apparent surface velocity 
of the returned ray, measured by means of two 
instruments grouped a few hundred metres apart, 
on a line containing the source, is equal to the 
velocity at the highest point of the trajectory. 
As one also knows, from the interval between 
reception at the two instruments, the angle at 
which the ray comes down, an estimate of the 
height is possible. The average results of several 
methods of analysis show that at about 40 km. 
the velocity must be in the neighbourhood of 
340 m./sec. 

Several theories have been put forward to 
account for the existence of one or more zones of 
abnormal audibility. The effect was at first 
ascribed to strong winds in the stratosphere, but 
so soon as it was established that waves were 
received in all directions, this idea was abandoned 
as untenable. It was next suggested that the 
increase in velocity was due to a settling out of 
the heavier gases and the relative predominance 
of hydrogen and helium at the heights where 
bending takes place. From other considerations, 
however, it seems unlikely that there is much 
change in composition below 80-100 km. Even 
if 25 per cent of the lighter gases were possible at 
60 km., the time of travel is not sufficient for the 
wave to reach the necessary height, and also the 
diminution of intensity would be too great in 
passing through regions of such low pressures. 

The ordinary formula for the velocity of sound 
in a gas is valid only if the amplitude of the wave 
is small in comparison with the total pressure. If 
this is not so the values are much greater, and in 
the immediate vicinity of explosions, velocities so 
great as 900 m./sec. have been observed. It has 
been claimed tnat the velocity increase in the 
upper regions is due to such a breakdown of the 
ordinary formula, but it is perhaps doubtful that 
the total pressure falls off more rapidly with height 
than the amplitude falls off witn distance from 
the source, when the smallness of the average angle 
is considered. Though this last explanation may 
perhaps olaim a share of the responsibility, and 
cannot be peremptorily dismissed, another has 
been more widely accepted as being primarily 
responsible. The supposition that above 30 km. 
the temperature of the atmosphere increases again 
with height until it reaches, or even surpasses, 
ground temperature, is sufficient in itself to account 
For the abnormal zone of audibility. The above- 
mentioned velocity of 340 m'./sec. at 40 km. in¬ 
dicates a temperature of about 15° C. there. Such 
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high temperatures in the upper atmosphere were 
first indicated by a study of meteors, and it has 
recently been shown that the absorption of solar 
energy in the ozone layer (centre of gravity about 
45-50 km.) is responsible for their maintenance. 
This explanation, supported as it is by evidence 
from two independent sources, seems likely to 
remain as the most important in the field. 

The experimental investigation of conditions 
in the upper air is full of difficulty, and one of the 
most fruitful and powerful methods seems to be 
by the use of these low frequency sound waves. 
The institution of consistent and systematic ex¬ 
plosions to be observed by registering instruments 
in groups of two as above, spaced, say, 10 km. 
apart so as to cover the whole abnormal zone on a 


suitably ohosen diameter (with the addition, if 
feasible, of a radius at right angles), could give 
much information about the seasonal and, possible 
diurnal variation of the radius of the inner edge. 
Perhaps a simpler method of getting information 
about the upper winds would be the grouping of 
three instruments in a triangle, a few hundred 
metres apart, enabling both the vertical and 
horizontal angles to be measured. A most im- r 
portant step is to have work of this sort undertaken 
at representative and suitable parts of the world. 
Increases in our knowledge of the physics of the 
upper air are almost certain to result from the 
co-operation of workers in various countries, once 
the highly important problem of defraying the 
cost is solved. 


Obituary. 


Dr. W, G. Duffield. 

T is but a few weeks ago that we were giving a 
welcome to the first publication {Memoirs, vol. i. 
No. 1), issued from the Solar Observatory of the 
Australian Commonwealth, at Canberra; and 
now to our deep regret comes the news of the 
death, on Aug. 1 after a brief illness, of Dr.Walter 
Geoffrey Duffield, the Director of the Observatory. 

Dr. Duffield was the eon of the late Mr. W. 
Duffield of Adelaide, and a grandson of Senator 
Walter Duffield, one of the first members of the 
South Australian Parliament. Ho graduated first 
at the University of Adelaide in 1900, and then 
at Cambridge, where he passed out in the 
Mechanical Sciences Tripos in 1903. He married 
Miss Doris Boult, of Adelaide. Later, at the 
University of Manchester, from which he received 
the degree of D.Sc. in 1908, he became an honorary 
research fellow, and worked at the subject of the 
effect of pressure upon arc spectra. He held a 
Mackinnon Studentship awarded by the Royal 
Society in the years 1900 and 3907, and under the 
stimulating influence of Sir Arthur Schuster he 
communicated four memoirs on the subject named 
above to the Transaction* of the Royal Society in 
the years 1907-15, extending thereby the work of 
Humphreys and Mohler, especially in relation to the 
metals iron, copper, silver, gold, and nickel, and 
studying the arc spectra of those metals at pressures 
ranging from 1 atmosphere to 101 atmospheres. 

In 1911, Duffield was appointed to the pro¬ 
fessorship of physics at University College, Reading, 
a post whicn he held until 1923. Though the 
claims on his time and energies were considerable, 
both as professor and as dean of the Faculty of 
Soience, lie found time for research work and for 
encouraging such work amongst his poBt-graduate 
students. Among other subjects he studied the 
electric carbon arc from the point of view of the 
consumption of carbon under varied conditions of 
current strength and length of arc, and their 
influence on the luminosity of the arc. Papers on 
the subject were published in the Proceedings of 
the Royal Society, vol. 92. 

In 1912, Duffield had discovered the existence of 
minute repulsion between the poles of an electric 
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carbon arc. Seven years later he carried out, 
with the assistance of two of his post-graduate 
students, a beautiful set of experiments designed 
to eliminate all extraneous disturbing forces. He 
succeeded in measuring the outstanding force of 
repulsion though it was only of the order of a 
dyne, and showed that it was due to the recoil 
consequent upon the projection of electrons from 
the poles (Trans. Roy. 8oc., A, vol, 220). A year 
later he had extended the observations to the case 
of metal arcs. 

During the War Duffield served, despite ill 
health, as captain in the Royal Air Force. 

Another piece of Duffiold’s research work may 
be mentioned here, namely, his attempt to deter¬ 
mine the value of gravity over the ocean, on a 
voyage to Australia and back, in 1914. His 
results were published in the Proceedings of the 
Royal Society, vol. 92. A vivid account of the 
preparations for the work and the difficulties 
experienced was given in the report of three pages 
in the British Association Report for 1915, p. 48. 
The main object of the research was to obtain re¬ 
sults bearing on the theory of isostasy, Duffield 
showed undaunted perseverance in discovering 
and remedying leaks in the four barometers which 
were involved in his operations in the refrigerators 
of the s.s. Ascanius. The whole-hearted assistance 
which he evoked from all those with whom he 
came in contact in his enthusiastic efforts was a 
splendid testimonial to the fervour of his devotion. 

When the British Association in 1908 appointed 
a committee with Sir David Gill as chairman to aid 
the work of establishing a solar observatory in 
Australia, Dr. Duffield was chosen as secretary. 
The matter was one requiring considerable tact 
and perseverance in addition to a knowledge of 
local politics and local conditions. Hie first report 
of the committee was published in the British 
Association Report for 1909, and contains a state¬ 
ment of the history of the movement. It sets forth 
the grounds on which the oommittee urged the 
participation of Australia in the international co¬ 
operation in solar research then in full activity. 
Dr. Duffield made three voyages to Australia with 
suoh good results that in, 1914, when the Associa- 
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tion met in Australia, the committee, reinforced by 
new members, was received by the Prime Minister 
and was assured of favourable consideration, so 
far as was possible at the outbreak of the War. 

It was not until 1923 that the decision to found 
an observatory at Canberra was ultimately 
reached, and a not unnatural sequel to the multi¬ 
farious activities of Dr. Duffield was that he was 
elected to be the first Director, but it is within the 
knowledge of the present writer that it needed 
considerable persuasion to induce him to accept 
the post, so convinced was he that his own tastes 
and studies could not be regarded as any qualifica¬ 
tion for the post of astrophysicist. It was a 
difficult task that he undertook, and we are 
scarcely in a position yet to estimate the degree of 
success that he had in carrying out hie aims for the 
equipment and initiation of the work at the 
observatory on Mount Stromlo. He has many 
friends who will deeply deplore his premature 
death, and will think with warm sympathy of his 
wife and children. H. F. N. 


We regret to announce the following deaths: 

Mr. Arthur Berry, O.B.E., vice-provost of King’s 
College, Cambridge, author of a 44 Short History of 
Astronomy” and of many mathematical papers, on 
Aug. 15, aged sixty-six years. 


Mr. Anthony Collett, author of M The Heart of a 
Bird ” and ojther natural history books, and a member 
of the staff of the Times, on Aug. 22, aged fifty-two 
years. 

Mr. Walter Heape, F.R.S., a distinguished worker 
on embryology anil on the comparative physiology of 
the generative system, on Sept. 10, aged seventy-four 
years. 

Mr. Montague Hill, C.I.E., formerly chief con¬ 
servator of forests in the Central Provinces, India, on 
Aug. 12. 

M. Auguste Lebeuf, director of the Observatory of 
Besan^on, known for his work on chronnmetry and 
celestial mechanics, aged seventy years. 

Sir Seymour Sharkey, consulting physician! 1 to St. 
Thomas’s Hospital and president in 1904 of the 
Neurological Society, on Sept. 6, aged eighty-two 
years. 

Sir Edward Maunde Thompson, G.C.B., director 
and principal librarian of the British Museum from 
1888 until 1909 and author of 44 Introduction to 
Greek and Latin Palaeography,” on Sept. 14, aged 
eighty-nine years. 

Dr. Naomasa Yamasaki, professor of geography in 
the Imperial University of Tokyo, member of the 
Imperial Academy, chairman of the National Com¬ 
mittee on Oceanography of the Pacific, and chairman 
of the Division of Geology and Geography of the 
National Research Council of Japan, on July 29, 
aged fifty-nine years. 


News an 

Dr. Bonhoeffer’ s discovery that it is possible to 
separate out two distinct kinds of molecules from 
ordinary hydrogen, to which reference was made in 
Nature of April 20 (p. 621), would appear, from Press 
reports of the Minneapolis meeting of the American 
Chemical Society on Sept. 10. to have formed the 
subject of a further communication there by Dr. 
Bonhoeffer himself. Dr. Bonhoeffer has not attempted 
to split up the proton, the nucleus of the hydrogen 
atom (H), but has simply subjected hydrogen gas 
(H a ), as usually prepared, to treatment- similar to 
that employed in many other physico-chemical pro¬ 
cesses. It appears that he has not only shown that 
it consists of two molecular species—each, however, 
with the same formula, H # —but has also been able 
to prepare at least one form in a practically pure 
state, and to find a number of its physical constants, 
which are not the same as those of tho mixture which 
is ordinary hydrogen. 

These experiments with hydrogen have been in¬ 
spired by the new mechanics, by means of which it 
was predicted that two protons and two electrons 
could link together to form a normal hydrogen mole¬ 
cule in two quite different ways. Other evidence for 
this admittedly revolutionary idea comes from the 
analysis of the multilinear secondary—band—spectrum 
of hydrogen, in which two types of terms have been 
found, analogous to two types found in the cor¬ 
responding line speotrum of helium, which may be 
looked upon in one sense as a hydrogen molecule 
with the two nuclei coincident: the names ‘ para- 
hydrogen ’ and 1 orthohydrogen * have been coined 
by reason of this analogy with * parhelium ’ and 
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* orthoholium’. Whether or not it will prove possible 
to analyse other diatomic- or more complicated— 
gases in the same way can scarcely be stated at this 
stage. Dr. Bonhoeffer’s work, apart from its intrinsic 
value, is of considerable importance in that it is likely 
to attract more general attention to the many con¬ 
tributions to chemical theory which have already been 
made by the new' mechanics. 

An association such as the British Broadcasting 
Corporation, which has a vast audience almost at its 
mercy, obviously stands in a very critical position. 
It speaks well for the judgment and sanity with which 
its affairs arc managed that notwithstanding the 
frequent comment, not always favourable, winch 
appears in the Press, the total volume of criticism is 
relatively small when the range of the Corporation’s 
activities is taken into account. It must have 
occurred to many when listening-in first became 
almost universal a few years ago that tho real danger 
lay, not in the possibilities that the programmes 
arranged for the public might be too frivolous in 
character, but rather that they might be too academic. 
An educational instrument of such unbounded possi¬ 
bilities was scarcely likely to escape the attention of 
the over eager enthusiast. This danger has been 
successfully avoided. The educational section of the 
Corporation, which is assisted by a subsidy from the 
Trustees of the Carnegie Foundation, has proceeded 
with admirable caution. Having due consideration 
for the weaker brethren, it has on the whole avoided 
at any rate the appearance of the academic and the 
abstruse by exercising a judicious selection in its 
choice of lecturers and in censoring their titles. 



456 


NATURE 


[September 21,1928 


It also stands to the credit of the educational 
section of the B.B.C. that it appreciates the fact that 
its work to be effective cannot stop at merely the 
provision of lectures. The formation of circles for 
discussion among listeners—a feature which every 
effort is being made to extend—and the provision of 
pamphlets dealing with the subject of each lecture, 
well illustrated and provided with select biblio¬ 
graphies and sets of questions on each lecture, ensure 
that the listener has at any rate an admirable appar¬ 
atus for extending and deepening his knowledge of the 
subject. We welcome the opportunity of directing 
attention to the British Broadcasting Corporation’s 
educational work which is afforded by the issue of the 
series of pamphlets] covering the broadcast talks to 
schools for the coming autumn term. The programme 
of this series of talks is controlled by a Central Council 
for School Broadcasting which works through a sub¬ 
committee for each subject. 

The number of sub-comm it tees dealing with sohool 
broadcasting has recently been enlarged, and in 
several subjects lectures are now to be given for the 
first time ; such, for example, is the geography course 
planned by Prof. H. J. Fleure on “ Peoples of the 
World and their Homes”, in which a number of 
travellers will speak of poople with whom they are 
intimately acquainted. Among the lecturers are the 
Right Hon. W. Ormsby-Gore, Capt. Hilton Simpson, 
Mrs. Rishbeth (Kathleen Haddon), and Mr. E, B. 
Haddon, to name a few only. A history course will 
be given by Miss Rhode Power, the first series of 
whose “ Days of Old ” will cover the Middle Ages. 
The pamphlet'accompanying this course is in itself 
most illuminating, especially as regards its illustra¬ 
tions. Nature study also is new, the leoturer being 
Miss Clotilde von Wyss. This course aims especially 
at developing individual practical work. Sir Walford 
Davies initiates a course on music in his entirely 
original and entertaining manner. Finally, among the 
new courses is one on French designed specially for 
central schools by M. E. M. Stephan, of University 
College, London. Special attention should be given 
to a course on “ Rural Survey ” and “ Farming ” by 
Miss Charlotte Simpson and Dr. B. A. Keen of 
Rothamsted, which aims at arousing interest in the 
problems of the countryside not only among children 
of rural schools but also among their elders. A series 
of “ Readings and Talks for Secondary Schools ” by 
various leoturers covers a wide field, ranging from 
the classics to current events and the principles of air 
navigation. 

On Sept. 11 the British Broadoasting Corporation 
and the Baird Television Development Company 
issued a statement about television broadcasting. The 
experimental broadcasting of Baird television outside 
programme hours will begin on Sept. 30. These 
transmissions will normally take place through 
London (2LO) from 11 a.m. to 11.30 a.m, daily, 
except on Saturday and Sunday. The object of the 
demonstrations is to give the Baird Company a wider 
opportunity than it has hitherto possessed for 
developing the possibilities of the Baird system of 
television. It will also enable the Company to extend 
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its scope and improve the quality of the reproduction. 
In granting these experimental facilities, in which 
some of the public will doubtless desire to assist, 
neither the Postmaster-General nor the B.B.C. accepts 
any responsibility for the quality of the transmission 
or for the results obtained. We hope that these 
experiments will be successful and that television will 
soon take a permanent place in our everyday life. In 
particular, we shall be interested to know the breadth 
of the band of frequencies required in the ether ; the 
trend of invention seems to be in the direction of 
narrowing this band very appreciably. 

Sir Philip Dawson points out in the Times of 
Sept. 10 that the grouping of the railways some years 
ago had the effect of stopping several schemes for the 
electrification of railways in Great Britain which had 
been accepted by the companies. He mentions that 
so far back as 1922 the chairman of the Brighton 
Company stated that his experts and officers unani¬ 
mously agreed that electrification was necessary if 
the traffic was to be held. He also added that if they 
were independent he would do it at once. Sir Philip 
hopes that when the Weir Committee reports, main 
line electrification will be begun at once. Main line 
electrification will not only help many of the railways 
but it will also materially reduce the oost of electricity 
to all the consumers supplied by the Central Electri¬ 
city Board. There is no difficulty in obtaining evi¬ 
dence in support of main line electrification both from 
America and Europe. In the same issue of the Times 
an ingenious argument is used against electrification. 
It is pointed out that with electric traction 30 to 50 
tons of coal will be used in place of every 100 used 
with steam traction. The railways use more than 
thirteen million tons of coal annually. Henoe any 
decrease in this consumption would affect materially 
an industry on the prosperity of which the railway 
companies so largely depend. The validity of this 
argument in favour of extravagance seems to us very 
doubtful. 

An Optical Congress, organised by the editor of the 
Optician to commemorate the three-hundredth anni¬ 
versary of the granting of a Royal Charter to the 
Worshipful Company of Spectacle Makers, was held 
at the Northampton Polytechnic Institute, London, 
E.C.l, on Sept. 10-12. The Congress reflected all 
phases of aotivity in the sphere of ophthalmic optics 
and directed attention to undoubted progress during 
the last decade in the technique of eye examination 
and the production of spectacle lenses and frames and 
ophthalmic testing instruments. Papers on subjeots 
dealing with the theory and practice of ocular examin¬ 
ation were read, and the discussions showed a growing 
interest on the part of opticians in the scientific aspects 
of their work. Great interest was shown in a par¬ 
ticularly fine display of historical literature and 
ophthalmic instruments arranged by the Applied 
Optics Department of the Northampton Polytechnic 
Institute, the original charter and by-laws of the 
Spectacle Makers’ Company having been loaned for 
this exhibit. The technique of such instruments as 
the corneal microscope, stereoscopic fixation device, 
muscle-testing appliances, recent ophthalmoscopes, 
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etc*, were demonstrated on living subjects by the 
inventors or originators of the methods. The appli¬ 
ances on view on the stands of the well-arranged trade 
exhibition illustrated the efforts that inanufacturers 
are making to support the recent developments in 
sight-testing methods. There is a tendency, if any¬ 
thing, however, to employ old methods of treatment 
in new guise and to be somewhat precipitate in 
establishing them in practice. It would be an a<lvant¬ 
age if they were now subjected to close theoretical and 
experimental investigation. Nevertheless, the Con¬ 
gress afforded abundant evidence of definite progress 
in all branches of the optician’s work. 

Following up the successful defence of the 
Schneider trophy, the same British seaplane (Super¬ 
marine Rolls-Royce), piloted by Squadron-Leader 
Orlebar, has established a new world’s record over a 
straight 3 kin. course of 575 km./hr. f or 360 miles an 
hour, an increase of about 65 km./hr. over the previous 
Italian record. This is about half the speed of sound. 
We may agree with M. B16riot in his praise of aeroplane 
and engine, for indeed the smooth running of the 
latter and the steady, perfectly controlled flight of 
the former show that they are not mere freaks, blit 
examples of sound engineering design and con¬ 
struction, which promise even better things in the 
future. But his suggestion that the speed of sound 
will be exceeded is not to be taken seriously at present. 
Apart from the difficulties imposed by a landing speed 
of about one-third of the flying speed, it appears from 
our limited knowledge that the drag of an aircraft 
increases enormously near the speed of sound, while 
the aerodynamical circulation round wings and air 
screw blades, and with them the lift and traction, fall 
off completely at the same time; so that flight as we 
understand it at present is deprived of its physical 
basis. Even before the limit is approached, we must 
expect something like the law of diminishing returns 
to apply, rendering each successive advance more and 
more costly in proportion to its magnitude. 

The severe earthquake in New Zealand on June 17 
is being investigated very thoroughly by several 
government departments, and a provisional report 
has been issued by the Acting-Director of the New 
Zealand Geological Survey. Seismographs have been 
erected at Murchison and Westport in the hope of 
determining the epicentres and the depth of the foci 
of the after-shocks. Two geologists have already 
spent some time in the central district and further 
investigations will be made during next summer. 
Observations have been repeated from one of the 
Wellington City triangulation stations, and these will 
probably be made periodically. In addition to the 
renewal of the levelling from Glenhope down the 
Buffer Gorge, bench marks have been placed on each 
side of the active White Creek fault, which appears 
to have allowed movements of earth-blocks to take 
place since the earthquake. Soundings have also 
been made off the west coast by the Marine Depart¬ 
ment. The principal results so far obtained are as 
follows. The centres of the main earthquake of 
June 17 and of the severe after-shock of June 23 seem 
to have been on the White Creek fault-plane'that 
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crosses the Buffer River seven miles west of Murchison. 
Possibly a second centre was on the Kongahu fault- 
plane off the north-west coast of the South Island. 
Differential displacement of the order of 14 feet has 
taken place at the White Creek fault, though it is not 
yet known whether it took place suddenly or gradually, 
nor is it yet certain that the movement has ceased. 
On the west coast, at Whitecliffs, a strip of sea- 
bottom has been uplifted and now forms a ridge about 
a quarter of a mile long and 60 yards wide. It 
appears to be the western side of a small fault-block 
that is tilted eastward away from the Kongahu fault. 

In a speech in July last to the Sheep Breeders’ 
Association of Australia, the Prime Minister of the 
Commonwealth emphasised the need for scientific 
investigations into problems facing Australian pastoral - 
ists to-day and handicapping them in both wool 
and meat production in competition against other 
countries. He stated that the Government is pre¬ 
pared to go a long way, through the Council for 
Scientific and Industrial Research, to meet the cost 
of the needed research work, but in its present serious 
financial difficulties it could not do everything. He 
invited the pastoralists to provide the main immediate 
need, which is a central building to house the Council’s 
veterinary workers. Within a few weeks, Mr. F. D. 
McMaster, a leading stock-owner of New South Wales, 
offered to place £20,000 at the disposal of the Council 
for the erection of an Animal Health Laboratory. 
This generous offer was immediately accepted, and its 
acceptance carries with it an obligation on the part 
of the Council for Scientific and Industrial Research 
to equip, staff, and conduct the laboratory. In all 
probability the Council will seek the co-operation of 
the University of Sydney in establishing a Division 
of Animal Health, and the new laboratory will, in 
that case, be erected in the University grounds. 

At the sixth Pan-American Conference held at 
Havana in February last, it was resolved to establish 
an Inter-American Institute of Geographical Science. 
Mexico City was chosen as its permanent seat. A 
recent Daily Science News Bulletin issued by Science 
Service, Washington, D.C., announces that in further¬ 
ance of this scheme the Mexican Government is calling 
all American States to a geographical congress to be 
held in Mexico City on Sept. 18. The aim of the new 
organisation, which will eventually be housed in the 
suburb of Tacubaya, on a hill overlooking the city, 
is the co-ordination and distribution of geographical 
knowledge of the Americas. It will initiate and 
facilitate research and issue a series of publications. 
A library and map collection relating to American 
countries will be formed. The purpose of the present 
meeting is to complete the organisation of the In¬ 
stitute, to select its committee of control, and to fix 
the quotas that each State is to pay. SefLor P. C. 
Sanchez will preside. 

More than once reference has been made in these 
columns to the attractive way in which American 
scientific institutions display their wares to the public, 
partly for the sake of popular education, partly for 
the reflex interest which flows from an educated 
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public towards the institution and its works. Field 
exploration ia an indispensable tool in the hands of 
the scientific worker, and the great part which it 
plays in the discovery of new knowledge may be 
guessed from the summaries of the year’s expeditions 
in the M Explorations and Field Work of the Smith¬ 
sonian Institution in 1928 This summary of 198 
pages deals in a simple way (the scientific results will 
appear later in technical journals) with 29 expeditions, 
sent to the ends of the earth for a multitude of scientific 
purposes, from studying the heavens to studying the 
prehistoric Eskimo in Alaska, the Indian in Canada 
and the United States, shells in Cuba, grasses in New¬ 
foundland and Labrador, and so on. It is a useful and, 
perhaps more to the point, an interesting summary, 
mad© vivid by a lavish use of reproductions of photo¬ 
graphs. 

The August issue of the Journal of the Franklin 
Institute contains a 70-pag© report of the work done 
at the Bartol Research Foundation during the session 
3928-29 under the direction of Dr. W. F. 0. Swann. 
Four of the investigations mentioned relate to the 
detection and properties of radiations of cosmic origin, 
and three to the effects of the bombardment of atoms 
by electrons or by other atoms. Two deal with the 
behaviour of thin films towards incident light or 
electrons, and others with the nature of the processes 
associated with the emission of light from the electric 
arc, the reflection of atoms from crystals, and the 
relations between physios and vital processes. Pro¬ 
gress in each of these investigations has been made, 
and the Foundation is thoroughly justifying its exist¬ 
ence. 

During the forthcoming winter Mr. H. V. Gamer, 
the guide demonstrator of the Rothamsted Experi¬ 
mental Station, and other members of the staff will 
be available for giving lectures to chambers of agri¬ 
culture and horticulture, farmers’ clubs, agricultural 
societies, etc., on the Rothamsted experiments. Com¬ 
munications regarding lectures should be addressed 
to the Secretary, Rothamsted Experimental Station, 
Harpenden, Herts. 

A general discussion, arranged by the Faraday 
Society, on “ Molecular Spectra and Molecular Struc¬ 
ture ”, will be held in the Department of Physios of 
the University of Bristol on Sept. 24 and 25, under 
tlie chairmanship of Prof. T. M, Lowry. The pro¬ 
ceedings will be in threo parts, dealing respectively 
with band spectra in the visible and ultra-violet, the 
Raman effect and infra-red spectra, and papers have 
been promised by many distinguished scientific 
workers. Among the well-known foreign workers 
taking part are Dr. H. A. Doslandres, Profs. R. T. 
Birge, R. 8. Mulliken, F. Hund, V, Henri, E. Hulth6n, 
Sir C. V. Raman, R. W. Wood, J. C. McLennan, and 
J. Cabannes. This discussion promises to rank high 
among the symposia arranged by the Faraday Society. 

The Carnegie Institution of Washington celebrated 
the twenty-fifth anniversary of the inauguration of 
research activities on board the ship Carnegie at San 
Francisco on Aug, 27 and 28. The commemoration 
referred generally to all the research work of the 
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Institution, but more specifically to the investigations 
in terrestrial magnetism, atmospheric eleotrioity, and 
oceanography. An exhibit of instruments was arranged 
on the Carnegie f which is in course of completing her 
seventh long cruise through the oceans pf the world. 
The present cruise began in 1928 and is to end in 193L 

The following appointments have recently been 
made by the Secretary of State for the Colonies, in 
the Colonial agricultural services : Dr. J. D. Tothill, 
superintendent of agriculture, Fiji, to be director of 
agriculture, Uganda; Mr. A. 0. Barnes, assistant 
director of agriculture, Zanzibar, to be superintendent 
of agriculture, Fiji ; Mr. H. Macluskie, to be agri¬ 
cultural superintendent, British Guiana ; Mr. F, C. 
Cooke, to be assistant chemist for copra investiga¬ 
tions, Federated Malay States ,* Mr. R. G. H. Wilshaw, 
to be assistant agricultural chemist, Federated Malay 
States ; Mr. A. G. Turner, to be citrus specialist, 
Palestine ; Mr. W. R. Hutchinson and Mr. R. D. 
Linton, to bo district agricultural officers, Tanganyika 
Territory ; and Mr. C. H. Clifford, to be a produce 
inspector, Nigeria. 

The retirement of Prof. F. W. Oliver from the 
Quain chair of botany at University College, London, 
was made tho occasion of an appeal for hinds to com¬ 
memorate the sixty-nine years* association of Prof. 
Oliver and of his father, Prof. Daniel Oliver, with the 
chair of botany at University College, The appeal 
resulted in the collection of a sufficient sum of money 
to enable the committee to found an Oliver Com¬ 
memoration Bursary of the annual value of about £20 
for the purpose of assisting graduate students of 
University College to prosecute research in botany. 
At a dinner given to Prof. Oliver at University College 
on July 3 last, under the chairmanship of Prof. F. O. 
Bowor, the Committee’s decision with regard to the 
disposal of the funds was announced and a cheque for 
his personal use, together with an album of the 
autograph signatures of the contributors to the Fund, 
were presented to Prof. Oliver. 

Applications are invited by the Director of Agri¬ 
culture, Punjab, for the Maynard Ganga Ram Prize, 
the value of which is 3000 rupees, for a new practical 
method tending to increase agricultural production 
in the Punjab on a paying basis. The prize is open 
to all. Applications must reach the Director of 
Agriculture, Punjab, Lahore, on or before Dec. 31 
next. 

The Natural History Magazine for July contains a 
short, illustrated account of some aspects of the work 
of the Great Barrier Reef Expedition of 1928-29, by 
Geoffrey Tandy, of the British Museum (Natural 
History), who worked for some time as botanist to 
the Expedition. 

The nineteenth meeting of the Australasian Associ¬ 
ation for the Advancement of Science was held at 
Hobart in January 1928, and the Report has recently 
been published by the Association (5 Elizabeth Street, 
Sydney, N.S.W.). The volume contains the usual 
information relating to officers and statutes of the 
Association, the presidential address delivered by Hie 
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late Mr. R. H. Cambage (referred to in Nature of 
Feb. 11, 1928, j>. 225, and April 7, 1928, p. 554), the 
reports of research committees, addresses delivered by 
presidents of sections, and abstracts of papers read. 
There is a subject and author index. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A resident- 
tutor and lecturer in geography at St. John’s College, 
York—The Principal, St. John’s College, York (Sept. 

• 24). Two mechanical engineers, technical assistants, at 
the Royal Arsenal, WoolwieK—The Chief Superintend¬ 
ent of Ordnance Factories, Royal Arsenal, Woolwich, 
S.E.18 (Sept. 28). An engineering inspector under the 
Minister of Health—The Director of Establishments, 
Ministry of Health, Whitehall, S.W.l (Sept. 28). A 
curator-secretary for the Victoria Memorial Hall, 
Calcutta—Sir Evan Cotton, 14 Craven Hill Gardens, 
W.2 (Sept. 30). An instructor in commercial fruit 
growing under the Kent Education Committee—The 
Agricultural Organiser, Springfield, Maidstone (Sept. 
30). A full-time lecturer in pure and applied chemistry 
at the Leicester College of Technology—The Registrar, 
College of Technology, Leicester (Sept. 30). The 
William Julius Mickle Fellowship of the University of 
London—The Academic Registrar, University of 
London, South Kensington, S.W.7 (Sept. 30). An 
assistant pathologist and research fellow in the Patho¬ 
logical Department of the Hospital for Sick Children, 
Great Ormond Street—The Secretary, Hospital for 
Sick Children, Great Ormond Street, W.C.I (Sept. 30). 
A demonstrator in electrical engineering in tho City 
and Guilds (Engineering) College—The Secretary to 
the Delegacy, City and Guilds (Engineering) College, 
Exhibition Road, South Kensington, S.W.7 (Oct. 1). 
An assistant for mathematics and physics at tho 
Coventry Municipal Technical College -The Director 


of Education, Council House, Coventry (Oct. 1). An 
assistant examiner in the Standards Department of 
the Board of Trade—The Principal Establishment 
Officer, Board of Trade, Great George Street, West¬ 
minster, S.W.l (Oct. 2). A technical officer at the 
Royal Aircraft Establishment for writing technical 
descriptive matter and instructional handbooks on 
aircraft, aero-engines, and accessories—A. 371, The 
Chief Superintendent, Royal Aircraft Establishment, 
South Famhorough, Hants (Oct. 2). An agricultural 
and horticultural organiser under tho Bedfordshire 
County Council—The Chirk of the County Council, 
Shire Hall, Bedford (Oct. 5). An instructor in ^mill¬ 
ing and sheetmetal work at the Government Technical 
School, Makerere, Uganda—C.A. (T.), The Secretary, 
Board of Education, Whitehall, S.W.l. Scottish 
candidates should apply to (T), The Secretary, Scottish 
Education Department, Whitehall, S.W.l (Oct. 7). A 
principal of the L.C.C. Paddington Technical Institute 
—Tho Education Officer (Tia), County Hall, West¬ 
minster Bridge, S.E.l (Oct. 7). An assistant 
anatomist in the University of Cape Town—Tho 
Secretary, Office of the High Commissioner for the 
Union of South Africa, South Africa House, Trafalgar 
Square, W.C.2 (Oct. 8). A Mary Louisa Prentice 
Montgomery lecturer in ophthalmology of the School 
of Physic, Trinity College, Dublin—Tho Registrar, 
School of Physic, Trinity College, Dublin (Nov. 1). 
A physiological botanist at a Sugar Research Station 
in Mauritius—Tho Private Secretary (Appointments), 
Colonial Office, 2 Richmond Terrace, Whitehall, S.W.l 
(Dec. 15). A full-time lecturer in physics at the 
Sunderland Technical College—The Chief Education 
Officer, Education Offices, 15 John Street, Sunderland. 
Two assistants in the Motor Car Engineering Laboratory 
of the Polytechnic School of Engineering—The Director 
of Education, The Polytechnic, Regent Street. W.L 


Our Astronomical Column. 


Attempts to photograph the Corona without an 
Eclipse.—A. Hnatek contributes a note to A&tr. Nack 
6652, in which he refers to the attempts of Herr Blunck 
to photograph tho corona in full sunlight by the use 
of plates sensitised for infra-red light, and special 
light-filters. Herren Kienle and Siedentopf after¬ 
wards gave reasons to doubt whether the images 
obtained by Herr Blunck were really coronal : A. 
Hnatek agrees with Kienle and Siedentopf in con¬ 
sidering the images spurious. He describes some ex¬ 
periments of his own which gave markings resembling 
the oorona round the sun, but their coronal nature 
was afterwards disproved. He thinks tliat coronal 
photography in daylight would be feasible only on 
the supposition that the ooronal light was relatively 
much stronger in the infra-red than ordinary sunlight; 
he gives reasons for thinking that such is not the case. 
It would seem to be a safe precaution that those 
claiming to have taken such photographs should take 
photographs at times when the moon is just outside 
the sun’s disc. Failure to show the moon’s outline 
at such times would definitely disprove the ooronal 
origin of any markings visible on the plates, 

Bergedorf Observatory.—The annual report of this 
Observatory for 1928 contains a record of much useful 
work. In connexion with the photographic re¬ 
observation of the stars in the stones of the Astron- 
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omische Gesellschaft. eataloguo, the Observatory has 
undertaken tho meridian observation of the 13760 
reference stars, and the photography of the zones 
between 20° and 70° North Declination. The publica¬ 
tions of the Observatory contain discussions on the 
theory of instruments, the Cepheid variables, the 
Schwassmann-Waohmann Nova of 1927, etc. ; a 
catalogue of 4983 stars observed on the meridian 
between 1913 and 1926 ; the useful reference volumes 
containing indices of meridian observations of 
stars. 

Dr. Baade exposed 241 plates in the reflecting 
telescope, on comets, minor planets, variable stars, 
clusters, and nobul®. Prof. Schwassmann and Dr. 
Wachmann used the Lippert astrograph for photo¬ 
graphy of the Kapteyn selected areas, including 
spectrum plates : the spectra of meteors were photo¬ 
graphed and discussed. 

The report contains reproductions of photographs 
of the full moon and Jupiter ; the latter bring out 
the great contrast in albedo between a bright zone 
south of the equator and a dark one to tho north. 

The report also .gives summaries of meteorological 
observations during 1928 : the months March "and 
September gave an unusual number of clear nights. 
.The Observatory is open to visitors twice a week in 
the summer: some two thousand people availed 
themselves of this permission last year. 
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Research Items. 


English Gypsy Taboos.—In the Journal of the 
Gypsy Lore Society , sec. 3, vol. 8, pt. 1, Mr. T. W, 
Thompson beta some notes of gypsy un cleanness 
taboos additional to those published by him in 1922, 
which were observed by the Midland Boswells. The 
Locks of Bala were found to be almost as particular 
as the Boswells. Food and food vessels over which 
a woman stepped were destroyed, men’s and women’s 
clothes were not washed together, or packed together 
for travelling. Tho handling of red meat was forbidden 
to women at all times. Menses might not be mentioned, 
even to a husband. At childbirth a woman had a 
separate tent and separate crockery. The latter was 
afterwards destroyed but the tent blanket was not. 
A period of a week’s seclusion preceded the birth, and 
the mother did not live with the family for a month 
after the event. After this period she might cook for 
the family once more. Among gypsies of Lee ex¬ 
traction, any food in which a hair was found was 
regarded as unfit to eat and was thrown away, while 
some gypsies would not eat from a plate that had 
touchtxl the trodden ground of a camping-place or 
tho floor of a tent or living waggon. Among Boswell 
women it was a belief that if they let down their hair 
it would facilitate delivery at childbirth. Hence a 
rule that a woman must not let down her hair where 
men were, or indeed anywhere but in her own hut 
unless she wore sure that only women were about. 
All babies under a year old were regarded as unclean, 
and some gypsies would not sit down at a meal with 
or accept food from a couple who had very young 
children, while some men would not kiss or even 
touch their own babies. Boswells would not eat the 
flesh of any unweaned animal. Also, like German 
gypsies, they regarded a knife which had been used 
for slaying'a horse as unclean. 

The Navajo.—In a monograph recently published 
by Columbia University (Contributions to Anthro¬ 
pology , vol. 7) on tho social life of the Navajo—a 
subject which appears hitherto to have escaped 
investigation on scientific lines—the author, Miss 
Gladys A. Reichard, has some amusing observations 
to make upon the difficulties which stand in tho way 
when the United States authorities have endeavoured 
to make a oensus of the population. One of the diffi¬ 
culties is the frequent change both of residence and of 
name. Hence one individual with his family may be 
noted ; a week later he may be living fifty miles away 
under a different name, and again be noted by o 
recording Officer. In her own work, Miss Reichard 
used the genealogical method, and it was often only 
after elaborate study that she was able to identify 
two or more names as referring to the one individual. 
Owing to the difficulties of the Navajo country (New 
Mexico and Arizona), some regions have not yet been 
penetrated by whites, and it is said that there are 
Indians living around Black Mountain who have 
never seen a white. The genealogical method em¬ 
ployed by Miss Reichard in her field work may throw 
a valuable light on their history, but until the 
uncharted fields mentioned, by her have been visited, 
the question of the extinction of certain clans of which 
she has found a record cannot be settled, as localisa¬ 
tion seems to have taken place. The Navajos are 
perhaps best known for the skill of the men as silver¬ 
smiths, and of the women as weavers of blankets. 
Their artistic sense, however, finds highest expression 
in the making of sand or dry paintings—a man’s art. 
Unfortunately, if aesthetically the most pleasing, it is 
also the most evanescent. 

Trawling in the Moray Firth.—A detailed report of 
the Committee appointed by the International Council 
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for the Exploration of the Sea to consider this vexing 
question has recently appeared (Rapports et Proems- 
Verbaux des Reunions, vol. 52). The terms of refer¬ 
ence to this Committee were arranged,, as follows : 
“ To inquire as to the effects of trawling in the Moray 
Firth in the light of the scientific investigations already 
carried out or of any further investigations which the 
Committee may deem necessary, or of any other 
relevant considerations, and to consider particularly 
whether it is desirable to continue the existing pro¬ 
hibition of trawling there, and whether the prohibition 
in its present or any modified form should be applied 
to any other method of fishing and to fishing vessels 
of all nationalities in the whole or any part of tho 
extra-territorial waters of the Firth ”. In its report 
the Committee makes a definite suggestion for the 
experimental closure of some part of the Moray Firth, 
with the view of protecting spawning plaice. Tho 
>ropoaal entails the exclusion of trawlers and seiners 
rom that part during a period of each year. Twelve 
papers dealing with the various aspects of the general 
question are appended. 

Halosphcera in the North Sea.—C. H. Ofltenfeld brings 
together notes by himself and other workers on the 
pelagic alga Halosphcera in Dansk. Hot. Arkiv ., Bd. 5, 
No. 8, 1928, His observations were made in the 
North Sea and certain parts of the North Atlantic. 
In the spring the species found was H. viridis, but in 
the autumn a much smaller form, H. minor , occurred. 
He considers that Halosphasra belongs to the large 
group of warm-temperate and subtropical plankton 
organisms which are driven far north and eastwards 
by the North Atlantic Drift. It has exceptional 
powers of floating and its cell wall, which in H. viridis 
contains silica, enables it to resist changes in external 
conditions. The author believes that most of the 
individuals die in the winter, that in the Hpring the 
remaining examples produce the maximum and end 
by forming zoospores, but the latter do not succeed 
in producing a new generation in the North Sea. In 
this he differs from Gran, who stated that H. viridis 
goes through its whole life-cycle in the Norwegian sea 
in the course of a year. Ostenfeld places the genus in 
the Heterokontae—not in the Chlorophyceae—and 
Pascher agreed with this view. 

Growth of a Pond Snail.—E. D. Crabb, having 
developed a method of rearing pond snails in the 
laboratory for experimental purposes, using Limncea 
etagnaUs appressa for the purpose (Biol. Bull., vol. 
56), proceeded to make experiments by varying the 
conditions of food and media from the optimum with 
the view of testing the results obtained by previous 
workers, including Semper. His principal conclusions 
are as follows : Food insufficiency and foul media are 
the most common growth-inhibiting factors; extreme 
crowding retards growth, but individuals, if not too 
old, rapidly reach the norm on being isolated ; the 
volume of medium has little effect if foulness be 
avoided ; there is no evidence that dwarfing pro¬ 
duced by unfavourable culture conditions is trans¬ 
mitted. 

Aspergillosis.—Investigators interested in asper¬ 
gillosis should consult the memoir (1928) on Asper¬ 
gillus fumigatus by Dr. Vittorio Pettinari which has 
been awarded the Cagnola Prize by the Reale Istdtuto 
Lombardo di Scienze e Letters. This species of Asper¬ 
gillus is highly pathogenic to the guinea-pig, rabbit, 
dog, oat, rat, pigeon, and fowl when introduced intra¬ 
venously, intraperitoneally, or into the trachea, but 
oold-blooded animals—frog and fishes—are refractory. 
The fluid from cultures has a strong hemolytic action 
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in vitro and the hsamolytie substance is thermostable 
and cannot be extracted with ether, but it does not 
exercise a demonstrable toxic action when introduced 
into the common mammals. In acute infections there 
is rapid emaciation, paresis, and death in a few days. 
The introduction of a suspension of spores intraven¬ 
ously may cause mycotic nodules in nearly all the 
organs and tissues, or a localised infection for the most 
part in the kidneys. The localisation depends not 
only on the mode of introduction but also on individual 
conditions. In the normal animal infected with Asper¬ 
gillus, the latter exercises a strong haemolytic action. 
An account is given of the immunisation of dogs ; the 
immunity lasts at least a year. 

Genetical Studies at Cold Spring Harbor.—Year 
Book No. 27 of the Carnegie Institution of Wash¬ 
ington contains a condensed account of the genet- 
ical investigations which are being carried on in 
connexion with that Institution at Cold Spring Harbor. 
Among the subjects in which further developments 
are reported may be mentioned Selling’s studies of 
chromomcres by a new method. He found the number 
of chromomeres in the pachynema thread of Aloe 
purpurasoens to be 1240 and he believes they correspond 
with the genes. In Datura , Blakeslee has found 
several new Mendeliari characters and has obtained 
further evidence that in certain races with linked 
chromosomes there has been an interchange of seg¬ 
ments between non-liomologous chromosomes, result¬ 
ing usually in the formation of a ring or chain of 
four chromosomes. Experiments of Demerec in 
producing mutations in Drosophila by X-ray treat¬ 
ment, and of similar treatment of pollen and j>ollen 
tubes by Buchholz, are also reported. Miss Satin 
finds that in the bread moulds the female or plus 
mycelium has a highor sugar content than the male. 
In ringdoves, Riddle finds that females have 5-10 
per cent longer intestines and larger pituitaries than 
males ; also that there is a seasonal increase in the 
size of liver and spleen in both sexes during spring 
and summer. In the biological section, Castle reports 
on a continuation of his investigations of size-in¬ 
heritance in rabbits, and Harris on fecundity in fowls 
and various other biometric problems. Sumner has 
made an intensive study of the differentiation of 
certain native varieties of Peromyscus in Alabama, 
and Morgan and his colleagues report on their con¬ 
tinuation of the Drosophila work. In a strain with 
frequent non-disjunction of the X-ehromosome, it is 
found that this rate is modifiable by agencies in other 
chromosomes. There is a relation between non- 
disjunction and suppressors of crossing-over, and it 
is suggested that translocation of a portion of a 
chromosome has taken place, so that homologous 
parts are no longer opposite each other. 

Competent or Incompetent Folding ?—Despite H. G. 
Busk’s recent exposition of the anticline and syncline 
in all their aspects, and notwithstanding the claim 
that geometrical conics may make to their interpreta¬ 
tion, there still remain many cases in which the in¬ 
exactitude of geology is glaringly apparent, when 
surface evidence conflicts with subsurface conditions 
to the extent of making one an unreliable guide to the 
other. The Rock Creek oilfield, Wyoming, described 
by Messrs. C. E. Dobbin, H. W. Hoots, C. H. Dane, 
and E. T. Hanoook (Bulletin 806-D, 1929, United 
States Geological Survey), provides an excellent ex¬ 
ample of this in the Meaioine Bow Anticline, one of 
tiie dominant structures mapped. The sequence in¬ 
volved is Cretaceous, of which the top of the Cloverly 
formation, Wall Creek Sandstone and Mesaverde for¬ 
mation, are the chief members (with intervening 
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shales), the latter being the youngest. Two interpre¬ 
tations of the structure are possible in view of the 
data collected. The Cloverly and Wall Creek beds are 
either folded parallel with the Mesaverde (competent), 
in which case the anticlinal axis shifts considerably 
in position with depth (that is, westward) ; or they 
are 1 similarly * folded with the Mesaverde (incomjie- 
tent), in which case the productive beds are attenuated 
on the steeper limb of the fold (eastward) and the trace 
of the axial plane remains vertical. In view of the 
types of rock involved, it is probable that the second 
suggestion is the correct one. The example shows (a) 
how difficult it is in many cases to anticipate, let alone 
follow, the trend of a fold in depth, and (6) what a 
difference an erroneous interpretation, based on what 
ought to, rather than what does happen, can make to 
the economic exploitation of on oil-pool. 

New Eocene Crab from Florida.—Miss Mary J. 
Rathbun has described a new crab from the Eocene 
Series of Florida ( Proc . U. S . Nat . Mur., vol. 75, art. 
15). Ocalina , as the new genuB is called, is nearest to 
the recent genus Carpilius Leach, of which one species 
is not uncommon in the West Indies and the Bahamas; 
the specific name floridana has been given to the new 
form, which is illustrated on three plates. 

New Zealand Tertiary Mollusca.—Dr. J. Marwick 
has published a description of the molluscan fauna of 
Chatton, near Gore, Southland, New Zealand (Tran*. 
New Zealand Inst., vol. 59). Accurate correlation of 
the Chatton Sands with other fossiliferous deposits of 
New Zealand is difficult; tho assemblage of genera, 
however, agrees much more closely with that of the 
Middle Tertiary faunas (Ototaran to Awamoan) than 
with early Tertiary ones, and probably belongs to the 
Ototaran. Altogether 77 spooies are described, in¬ 
cluding 44 claimed as new, whilst two new genera 
are established. Illustrations by very clear line draw¬ 
ings of tho new species occupy the last eight pages of 
the paper. 

Physical Constants.—The first number of the Physi - 
cal Review Supplement , the new quarterly publication 
of the American Physical Society, contains a valuable 
critical summary of the probable values of the general 
physical constants, by Prof. R. T. Birgo. These have 
been recalculated, wherever it seemed necessary, by 
analytical methods, usually by the method of least 
squares, and the probable errors have also been com¬ 
puted wherever possible. The results have been 
grouped under three heads, principal constants and 
ratios, additional quantities closely connected with 
those, and miscellaneous derived constants, and the 
tables have also been published separately in the 
form of handy reference cards. It is impossible to 
refer here to the many interesting points that are 
raised by Prof. Birge’s article, which really summarises 
a great part of experimental physics, but there are 
two discrepancies which are of special importance. 
The first is in the values for the specific charge of the 
electron (e/m). This can be determined by deflection 
experiments and spectroscopically, and there is a 
difference between the numbers found in these two 
ways which is four times the probable error of the 
former, and apparently real. The deflection value is 
the larger, or, in other words, e/m appears to be less 
for an electron when it is inside an atom than when 
it is outside. The other discrepancy is that existing 
between the theoretical and experimental values for 
Eddington’s constant, and Prof. Birge is unable to 
trace definitely the origin of this; the present 
impasse is, as he points out, a most unsatisfactory way 
to leave the situation in the case of the most important 
constants known to science. 
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New Ester Synthesis.—The important position 
which acetoaoetic and malonic esters occupy in 
synthetic organic chemistry make a new synthesis of 
these compounds worthy of note. Such a synthesis is 
described in the July number of the Berichte (vol. 62, 
p. 1824) by Hermann Lux, of Karlsruhe, who uses 
as reagent the ester of the simplest organic dibasic 
acid, namely, ethyl carbonate. This compound is 
treated in ether with finely divided metallic sodium, 
and acetone is slowly dropped into the liquid, which is 
kept vigorously boiling. Acidification of the cooled 
product, followed by fractionation, gives a 40 per 
cent yield of acetoacetic ester. Malonic ester is pre¬ 
pared in a similar way, replacing acetone in the re¬ 
action mixture by ethyl acetate ; an 18 per cent 
yield is obtained. It is proposed to extend the new 
synthesis to higher esters ; if it is successful with these, 
it should be a valuable new method in chemical 
synthesis. 

Synthesis of Haemin.—Haemoglobin, the rod colour¬ 
ing matter of blood corpuscles, consists of about 
4 per cent of a pigment, hsematin, supposed to be the 
same in all corpuscles, with 96 per cent of a protein, 
which is different in different animals. The empirical 
formula of haunatin is Cj 4 H m N 4 FgO b , and it is the 
carrier of oxygen in respiratory exchango. By the 
action of glacial acetic acid on haemoglobin, the 
coloured heematin is formed, whilst if sodium chloride 
is present a hydroxyl group of hscmatin is replaced 
by chlorine, and haemin, C 84 H 32 N 4 0 4 FeCl, is produced, 
lisemin forms characteristic microscopic reddish- 
brown crystals, and its production is used in the 
identification of blood. In the issue of Die Natur - 
unssenschaften for Aug. 2, H. Fischer, of the Technical 
High School, Munich, describes the synthesis of haemin. 
This closes a series of researches on the synthesis of 
pyrrol derivatives : the synthesis begins with 4, 6 
dimethyl pyrrol, which by a series of reactions was 
converted into deuteroporphyrin. A further series 
of reactions led to haimatoporphyrin, a product free 
from iron which is obtained by the action of hydro- 
bromic acid on haemin. On heating, this loses two 
molecules of water, giving protoporphyrin, into which 
iron and chlorine were introduced, giving haimin. 
The constitutional formula of this substance was thus 
established. Roughly speaking, it consists of a rosette 
of four substituted pyrrol rings linked together by 
CH groups, and of the four nitrogen atoms in the 
centre, two are directly linked to Fed, the other two 
being linked by subsidiary valencies to this group. It 
contains two COOH groups and two vinyl groups. 

Nitrogen Distribution of Gelatin.—Within the past 
few years, several publications have appeared from 
the Biochemioal Department of the Imperial College of 
Science, London, on the effect of certain preliminary 
treatments of the protein on the nitrogen distribution 
of gelatin. For example, it has boon stated that if 
gelatin is allowed to stand at laboratory temperature 
with 20 per cent hydrochloric acid, before hydrolysis 
proper, a marked increase in the percentage of basic 
nitrogen (that present in compounds precipitated, 
under defined conditions, by phosphotungstio acid) 
occurs. Some of the results from the same laboratory 
are inconsistent, and in view of the importance of the 
data the experiments have been repeated and extended 
by F. S. Daft in Prof. Sorensen’s laboratoiy at Carls - 
berg. The results obtained fail to substantiate the 
principal contention of the Imperial College workers, 
since they show no change in nitrogen distribution 
due to preliminary treatment of gelatin with acid or 
alkali. They appear in No. 12 of vol. 17 of the 
Oomptes-renaus dea travaux du Laboratoire Carlsberg , 
1929. No. 14 of the same volume contains a long and 
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important paper by Prof. SOrensan and I. Sladek on 
the solubility of casein in sodium hydroxide. As in 
the oase of globulin (investigated by Hardy and 
Mellanby), increasing quantities of casein, with con¬ 
stant sodium chloride concentration and constant 
amount of sodium hydroxide, result in the solution of 
greater quantities of casein. No. 9, by Linder str 6 m- 
Lang, is a long memoir on the fractionation of casein, 
in which it is shown that this protein is complox. 

Persian Alchemy.—In a recent number of the 
Memoirs of the Asiatic Society of Bengal (vol. 8, No. 7, 
pp. 419-460; 1929), Mr. Maqbul Ahmad describes a 
Persian translation of the eleventh century Arabic 
alchemical treatise “ Essence of the Art and Aid to 
the Workers ” (‘Ain av-San'ah wa ‘Ann o0-$ana‘aA), 
a work which is attributed to Muhammad al-Kathi 
and is supposed to have been written at Baghdad in 
426 a.h. (a.d. 1034). The Arabic version was 
described by Stapleton and Azo in 1906, from an 
incomplete manuscript in the library of the Nawwab 
of Rampur. The Persian translation was discovered 
by Stapleton in 1925 in the library of the Nizam of 
Hyderabad, and has now been studied by Mr. Ahmad, 
while Prof. B. B. Datta contributes a useful note on 
the chemistry of the processes given in the treatise. 
The importance of tho Persian version lies in its 
rendering of the seventh chapter, which is almost 
completely missing from the Arabic original. The 
first part of this chapter describes four major opera¬ 
tions by which copper was supposed to be changed into 
Bilver, but was actually converted into (a) an alloy of 
silver and copper, (6) a white fusible sulpho-arsenido 
of copper, (c) a white arsenide of copper, and (d) an 
amalgam. Among the substances employed, it has 
been possible to identify solutions of sodium poly¬ 
sulphide, sulphuretted hydrogen, and basic arseno- 
sulphide of lead and calcium, as well as the following 
solids : mercuric chloride, ferric acetate and impure 
mercuric oxide, realgar, cuprous oxide and ferric 
oxide. The sixth chapter, which also is not found in 
the Arabic, deals with the substitution of one instru¬ 
ment or substance for others where circumstances 
necessitated such a course ; it is interesting as an 
indication of the difficulty frequently experienced by 
the alchemists in obtaining suitable apparatus. 
Among the authorities mentioned in the treatise axe 
Andriyya the Sage, Moses, Khalid ibn Yazid, and 
8a‘d ad-din ; nothing is known of the last, while 
Khalid is described wrongly as one of the Barmecides. 

Mercury Arc Rectifiers.—Instead of using rotating 
machinery to convert alternating into direct current 
for use on railways and tramways, it is now becoming 
customary abroad to use mercury arc rectifiers. They 
have the advantage of being static and require very 
little floor space. We learn from the June number of 
the Oerlikon Bulletin that the Oerlikon Company has 
now evolved rectifier types and carried out tests in 
its workshops for equipments with capacities up to 
2600 kilowatts which operate at 1600 volts. The 
Company is constructing for the Bernese Oberland 
Railway rectifiers which will work at 1660 volts. 
These rectifiers are put into operation by a simple 
switch. A pilot lamp is provided which shows 
whether the ignition device is working properly. The 
direct reading vacuum meter is based on the principle 
that in a vaetjum tube the cathode drop depends on 
the degree of the vacuum. The pressure variations 
are read on a static voltmeter connected to the 
terminals of the tube. The readings give the pressure 
directly in millimetres of mercury. The oooling of the 
rectifier is generally done by means of water which 
circulates in a closed circuit. All the transformers 
Are built so as to withstand short circuits. 
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The Treatment of Slash in Chir Pine 

rpHAT fir© is more dangerous to the well-being of 
-*■ coniferous than broad-leaved forests, and more 
especially in the young crops, is beyond dispute. 
Climatic factors and topographical features may, 
however, add very considerably to the danger. Hot, 
dry periods of the year, steep declivities, and the 
species of conifer comprising the crop, have all an 
important bearing on the question. To take a 
European example, the maritime pine forests of the 
Landes in France are exceedingly inflammable during 
the hot summer months, and their protection from fire 
entails considerable work and a heavy responsibility 
on the forest staff. The tree is tapped for resin, a 
factor adding greatly to the inflammable character 
of the forest, as is the case in tho resin-tapped forests 
in America. In the Landes, however, the terrain is 
mostly approximately flat. 

Perhaps one of the most inflammable types of 
forest in India is tho Chir pine (Pinus loyigijolia) 
forests on the lower slopes of the north - western 
Himalaya. This long-leaved pine, as its name 
implies, has long needles, which often collect in thick, 
undecomposocl deposits on the soil. The forest not 
uncommonly occupies undulating hilly ground with 
steep slopes and declivities, and is exposed every 
year for two or three months to a hot sun accompanied 
by hot winds. As in the case of the Landes and 
American forests, this pine is also tapped for resin. 
Serious fires have from time to time devastated the 
areas covered by the chir pine in Kumaon in the 
United Provinces, fires which may be said to have 
culminated with the insensate incendiarism of 1921, 
during which large areas of established young growth, 
established by the arduous work of the forest staff, 
were swept away. Such calamities necessitate a 
heavy expenditure, since the areas so affected, in 
the absence of all seed trees, can only be reclothed 
by artificial means, as the result of much careful 
work. 

Mr. J. E. C. Turner, a Deputy Conservator of 
Forests, has had great experience of this type of 
forest in Kumaon and of the excessive harm resulting 
from fire. As a result of his study of the question 
he has drawn up a monograph entitled “ Slash in 
Chir Pine Forests”, which is published as Part VII. 
of Vol. 13 of the Indian Forest Records (Silviculture 
Series, 1928). To this monograph the Commissioner 
of Kumaon, Mr. N. C. Stiffe, has contributed a fore¬ 
word, thereby emphasising the importance of the 
matter in this type of forest and his recognition of 
the difficulties experienced by the forest staff in 
protecting it from the acts of a population by no 
means enamoured of forest protection—for of true 
' forest conservation they know little or nothing. 
“The subject”, writes the Commissioner, “is really 
too technical for the amateur, but its importance 
cannot be missed by any one who has traversed any 
considerable area of the Kumaon forests.” 

It will be remembered that a notice was given in 
Natube of April 14, 1928, under the title " Injury by 
Fire,and Bark-beetle Attack”, to two small mono¬ 
graphs published in the United States dealing with the 
relation of fire injury to insect attacks in coniferous 
forests (Western yellow pine), and such attacks in 
connexion with the slash left over after exploitation 
has been carried out. Although Mr. Turner is not 
primarily concerned with insects, the investigation 
work treated of in the American monographs merits 
consideration, when read in conjunction with the 
paper now under notice. 

The author comprehensively defines slash as in- 
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Forests in the North-west Himalaya. 

eluding all debris resulting from operations involving 
the felling and utilisation of chir trees, and also from 
the destruction of this species by such agencies as 
wind, snow, fire, lightning, floods, landslips, insects, 
and fungi. In addition to the above, he says, there 
will be present in chir forests, especially in the higher 
parts of the chir zone, slash resulting from broad- 
leaved species such as Quercus incana , Rhododendron 
arboreuniy Pieris ovalifolia , and other associates of 
less importance. He rightly insists—a point not 
usually given sufficient attention—that the treatment 
of slash is an integral part of the practice of sylvi¬ 
culture, and more especially is this tn© case in forests 
susceptible to severe damage by fire. 

“ There is abundant evidence to show that the 
subject of slash disposal has not received sufficient 
attention in the past, and that its sylvicultural im¬ 
portance has not been adequately appreciated. ... It 
is necessary to realise that the prompt treatment of 
slash is a preparatory and essential measure towards 
the successful and rapid natural regeneration of areas 
allotted to the first periodic block; and that it clearly 
behoves us in future to consider slash disposal in a 
systematic and generous manner, so that the opera¬ 
tion shall automatically and quickly follow ex¬ 
ploitation.” 

Briefly, the author’s aim is to lay down definite and 
constructive suggestions in order to attain so far as 
possible the complete natural regeneration of given 
areas in a given time ; and to indicate how the fire 
danger in the intermediate and last periodic blocks 
can be reduced to a minimum, and thereafter main¬ 
tained in that condition. 

The main factors governing the quality and size of 
slash on an area depend upon the extent of utilisation of 
the material (that is, the trees) and on Local conditions. 
Mr. Turner treats of the former in great detail; the 
second, tho local conditions, is complicated in Kumaon 
by the necessity of making provision for right-holders 
amongst the villagers. When the village population 
is dense, and the right-holders’ demand for firewood 
consequently largo, slash is removed in a relatively 
short time. If, however, a locality is sparsely 
populated, tho slash, unless removed by departmental 
action, will lie on the forest floor for a considerable 
period, which may extend to five years or more. The 
precise influence of local conditions on slash removal 
demands a close study on the part of the local forest 
officers. A knowledge of such conditions will dictate 
the extent to which departmental action is necessary, 
and will suggest the least amount of expenditure with 
which the work can be efficiently accomplished. 

These remarks apply to artificially formed slash, 
the debris from felled trees. Natural causes such as 
wind, snow, avalanchos, etc., may be responsible for 
heavy amounts of slash, which may include numbers 
of whole trees. When slosh cannot be sold or absorbed 
by right-holders, for whom provision must be made 
in the Almora region, within a reasonable time, various 
methods of burning are resorted to, a difficult business 
requiring tho greatest care. Limitations of space make 
it impossible to follow Mr. Turner in his discussion on 
the technique of burning and other points dealt with. 
The monograph, which is excellently illustrated, 
merits a close study by the forest officer, and it 
may be recommended, amongst others, to those re¬ 
sponsible for the protection and management of the 
large areas of coniferous and other inflammable types 
of forest in Canada, the United States, and Australia, 
in all of which countries fire damage is so terribly 
prevalent. 
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Prehistoric Society of East Anglia. 


T3ESEARCHES in East Anglia of considerable 
-Ft general importance were described at the summer 
meatingof the Prehistoric Society of East Anglia, held 
at the Royal Anthropological Institute in June last. 
The president, Mr. J. E. Sainty, of Norwich, gave an 
account of investigations undertaken by aid of the 
Sladen trust into the contents of the Stone bed be¬ 
neath the Norwich Crag, the equivalent of the base¬ 
ment bed of the Red Crag in Suffolk. The conclusions 
were wholly in favour of the human origin of the 
flaking upon the flints, which, from the bold character 
of the work upon a hand-axe from Whitlingham, was 
considered to date from the Early Chellean period. 
It appears probable that there is little difference in 
geological age between the Norwich Crags and the 
deposits of the Cromer Forest bed. 

Mr. J. Reid Moir showed black unrolled hand- 
axes of Combe Capelle, Early Mousterian type, which 
with numerous flakes and remains of mammoth and 
reindeer, and also fine Early Solutrean flint blades, 
were recovered from below thick deposits of gravel 
forming the flood plain of the River Gipping, near 
Ipswich. The Solutrcan implements come from a 
clay at the base of the gravel which is her© ten to 
eighteen feet thick, and the Early Mousterian hand- 
axes from a peaty loam beneath. In the Orwell 
estuary, the tidal part of the same valley, below 
Ipswich, peat occurs at a depth of thirty feet below 
high-water mark, and numerous teeth of the mammoth 
have been dredged from it. This peat is covered by 
gravel and grey alluvial mud, and may possibly be 


the equivalent of the peaty loam of the Early Mous¬ 
terian horizon farther up the valley. It is seen, 
therefore, that a date much older than that usually 
assumed must be assigned to the greater 1 part of the 
deposits filling the deep channels beneath the river 
valleys of the east of England, as the Neolithic layer 
appears to be only about four feet from the surface in 
the Orwell alluvium. 

In the discussion, in which Messrs. R. A. Smith, 
H. Dewey, and Henry Bury took part, it was recalled 
that black unrolled hand-axes have been dredged tip 
at Erith, which may indicate a horizon in the bed of 
the Thames equivalent to that in the buried channel 
of the Gipping. Another significant fact was that 
on the south coast the ‘ Coombe Rock * deposit is 
known to pass below sea-level. The new evidence 
was unexpected, and as it points to an order of 
events different from that assumed for the formation 
of the deposits of the lower Thames valley, it is 
important that investigations in that area should be 
commenced. 

In reply, Mr. Moir stated that the trend of the 
evidence suggested to him that the buried channels 
bonoath the river valleys of the east of England were 
excavated so early as the second interglacial period. 

The discovery of thin ovate p&keoliths in a clay 
deposit at Denham, Bucks, at 214 feet, O.D., and 
covered by gravel, hitherto classed and mapped as 
glacial, was reported by Mr. J. G. Marsden, and Mr. E. J. 
Guerrard Piffard exhibited microliths from the Horsham 
district showing a considerable amount of wear. 


Scientific Utilisation of Coal. 


r TlHREE Cantor Lectures on the “ Treatment of 
-l Coal ” were delivered last winter before the 
Royal Society of Arts by Dr. C. H. Lander, Director 
of Fuel Research ; these have been printed in the 
Society’s Journal of Aug. 9, 16, and 23. The first 
lecture details steps taken in Great Britain to standard¬ 
ise methods of sampling and analysis—a task long 
overdue and of groat importance to those eng aged in 
buying and selling fuel and also in the testing of fuel¬ 
using appliances. 

Recent work on the constitution of coal is surveyed 
and the problem of burning coal in large and small 
articles is subjected to a critical analysis. The com- 
ustion of gaseous fuel is so rapid that it is merely a 
question of bringing air and gas into intimate mixture. 
With solidff,' even the smallest solid particles in 
practice are gross compared with simple gaseous 
molecules, and the rate of supplying oxygen to the 
surface of the fuel becomes the dominating faotor. A 
rapid velocity of air-flow relativo to the coal is essential 
to facilitate the supply of oxygen and removal of 
products from the surface of the fuel. In modem 
ractice this is attempted by the use of 1 turbulent ’ 
uraers. 

Successful as this has been. Dr. Lander believes that 
it will be preferable to obtain a stable and stream¬ 
line motion of air and induce, the particles of fuel to 
move from one stream-line to another in controlled 
manner. By facilitating the supply of air to the 
coal dust, it has become possible to reduce the 
‘combustion volume’ considerably until the pro¬ 
perties of the refractories have become a limiting 
factor. It has also become possible to bum pulver¬ 
ised coal in the Scotch marine boiler, and Dr. Lander 
considers that eventually this will be done in the loco¬ 
motive boiler. 

The importance of these developments to the 
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British coal industry is obvious. Encouraging results 
have been obtained with ships adapted to use pulver¬ 
ised fuel, and recently a new vessel, the Berwindlea, 
specially constructed for this purpose, made its first 
voyage,Apparently with complete success. 

In the second lecture. Dr. Lander traversed briefly 
the methods and results of chemical investigations of 
the structure and composition of coal, of which a great 
volume has been made in recent years. The rejSaoe- 
ment of cruder methods of fuel use by more refined 
treatment necessitates an investigation of these 
fundamentals. 

So far as standard practice of carbonisation at high 
temperature is ooncemed, there is no prospect of any 
revolutionary improvements in efficiency, although 
advances in technique in recent years have been, made 
which, reckoned on such large industries, amount in 
the aggregate to very considerable financial savings. 
The recent technical history of the gas and coke in¬ 
dustries is traversed in an informative manner, and 
some indication is made of problems under investiga¬ 
tion and of topical interest. 

The third lecture deals with the attainments and 
prospects of processes of low temperature carbonisa¬ 
tion. Much money has been squandered on this 
subject owing to the earlier methods of * research by 
catastrophe \ More recently the extensive investiga¬ 
tions of many serious workers have placed the subject 
on a more certain basis, and one can justifiably say 
that there are processes which are technically satis¬ 
factory. It is emphasised that the ultimate test, 
namely, whether the processes can produce dividends 
on invested capital, is not yet answered with cer¬ 
tainty. In order to secure answers to these questions 
the Government has made technical trials of processes, 
cost free, and reports of these have been from time 
to time referred to in the columns o! Natubh. In 
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addition, it has entered into an arrangement with 
the Gee Light and Coke Company, whereby the latter 
operates the Fuel Research Board process under com* 
meroial conditions at its Richmond works. The 
results are to be published, and should give a good 
idea of the commercial status of such processes. 

Other processes which have reached a working 
scale in Great Britain were discussed by Dr. Lander. 
Experience with the process of coal hydrogenation 
was discussed, but the results do not suggest any 
immediate possibility of competing with mineral oil 
at present prices. A most interesting discovery is the 
possibility of converting a non-comng coal into a 
strongly coking product by the addition of less than 
1 per cent of hydrogen. 

Processes for the synthesis of fuels from water-gas 
do not seem to have any immediate commercial 
possibilities, although high-priced products such as 
methyl alcohol are already being made by such 
methods. 

The three lectures give a concise amount of the 
scientific and technical work on the treatment of 
cool and the nature of the problems under investiga¬ 
tion and awaiting solution in Great Britain. 

H. J. H. 


Ventilation. 

TN a recent lecture before the London and South- 
^ Eastern Counties Section of the Institute of 
Chemistry, R. C. Frederick discussed some of the 
problems involved in securing adequate ventilation 
under various conditions. He also reviewed some 
of the work (to which he has himsolf contributed) 
which has already been carried out towards theii 
elucidation. 

Air is vitiated by abstraction of oxygen and by 
the addition of carbon dioxide, aqueous vapour, heat 
and bacteria, when human beings are congregated 
in an environment with poor ventilation. Tne most 
useful index of inadequate ventilation is the percent¬ 
age of carbon dioxide present; but the discomfort 
experienced is not due to accumulation of this gas or 
to decrease in the oxygen since the greatest changes 
found are entirely without physiological influence. A 
poison in expired air has never been demonstrated ; 
so that it is to the physical conditions of the atmo¬ 
sphere that one must turn for an explanation of the 
stuffiness of a confined environment. 

Temperature* especially that registered by the wet 
bulb, humidity and air movement are the important 
factors. In estimating the degree of comfort to be 
expeoted, the cooling power of the atmosphere is of 
great importance t for its estimation Hill's kata- 
thermometer may be used. In America, Yaglou and 
his co-workers have developed the idea of 4 effective 
temperature *: with varying combinations of tem¬ 
perature, humidity, and velocity of cur movement 
there is the same effect on the rate of heat loss from 
the body, and therefore the same sensation of com¬ 
fort, or the reverse, and the same physiological 
response. The * comfort 1 zone extends between 63 
ana 71 effective temperature. The results are not 
strictly applicable to conditions in Britain, since we 
ore aooustomed to somewhat lower temperatures. 

Finally, there is the psychological or personal 
factor to be considered: If an occupant of a space 
believes the ventilation to be unsatisfactory he will 
suffer disoomfort. Again, fresh air appears to exert a 
tonic effect as compared with washed and filtered air, 
add alsor to lower the incidence of minor respiratory 
disease. The reason for this effect is at present 
unknown and should form the subject of future 
research. 
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Calendar of Patent Records, 

September as, 1856 .—The invention for which a 
patent was granted to Robert F. Muahot on Sept. 22, 
1866, was very largely responsible for the immediate 
success of the Bessemer steel process. By the addition 
of from one to five per cent of molten spiegeleisen to 
the iron treated by the Bessemer process, Muehet 
regulated the supply of carbon and restored the small 
amount necessary for the production of Bteel. Mushet 
received little recognition at the time, and his patent 
did not run its full course. He was awarded the 
Bessemer gold medal of the Iron and Steel Institute 
in 1876. 

September 24 , 1921 .—An important patent fog the 
indiarubber industry was that granted to Paul 
Schidrowitz on Sept. 24, 1921, for the direot vulcan¬ 
isation of rubber latex without coagulation, which 
enabled a vulcanised rubber in liquid form to be 
obtained without the necessity of a costly series of 
operations and expensive solvents. 

September 25 , 1791 .—Cheap soda, for which many 
industries were waiting, was first produced under the 
process invented by Nicholas Leblanc and patented by 
him in France on Sept. 26, 1791. The manufacture 
did not become established in Groat Britain until the 
repeal of the Salt Tax in 1823 reduced the price of 
salt (of. Calendar of Patent Records, July 31). 

September 26 , 1836 .—One of the inventors who 
contributed to the success of the Birmingham papier- 
mfich£ industry introduced by Henry Clay in the second 
half of the eighteenth century was William Brindley, 
paper maker. His invention for making papier-mach 6 
articles in dies, of which the patent specification was 
enrolled on Sept. 26, 1836, received an award at the 
Great Exhibition of 1861. 

September 26 , 1867 .—The first publication of the 
modem dry ‘ contact ’ process of filtering and deodor¬ 
ising mineral oils in which finely divided fuller’s earth 
is mixed with the oil and the mixture subjected to 
constant agitation and heat, appears in the provisional 
specification of John Fordred, a London chemist, filed 
with his application for a patent for bleaching and 
purifying paraffin, dated Sept. 26, 1867. The patent 
was not sealed, but Fordred obtained later grants in 
which the process was applied not only to paraffin, 
but also to hydrocarbon oils and animal and vegetable 
oils and fats. 

September 27 , 1822 .—One of the earliest improve¬ 
ments on the stop-watoh—the construction of which 
in those days necessitated the stopping and restarting 
of the whole mechanism—was that patented by 
Frederick Louis Fatton, of London, a pupil of Breguet, 
on Sept, 27, 1822. Fatton's watch had a centre 
seconds hand working on a dial at the back of the 
case and having mounted on it apparatus capable of 
making a distinct mark, in ink or pencil, on the dial 
at any required moment, a button on the case serving 
to operate the mechanism without interfering with 
the going of the watch. 

September 28 , 1836 .—One of the first-fruits of the 
introduction of the hot-blast for iron smelting was 
the solution of the problem of the use on a commercial 
scale of anthracite in the blast-furnace. The first 
successful production of pig-iron with anthracite was 
made at Ynisoedwin, in South Wales, by George 
Crane in 1837, and the process was rapidly adopted 
both in Great Britain and in Amerioa. Crane's 
English patent for the use of anthracite with the hot- 
blast is dated Sept. 28, 1830. A United States 
patent for the same process had been granted to 
Hr. Geissenhainer in 1833, but no large-scale produc¬ 
tion there was made until Crane bought the patent 
rights and improved the process. 



466 


NATURE 


[September 21 , 1029 


Societies and Academies. 

London. 

Institute of Metals (Annual Autumn Meeting at 
Diisseldorf), Sept. 11,—W. J, P. Rohn : The reduction 
of shrinkage cavities and vacuum melting. Shrinkage 
oavities may be diminished if care is taken that the 
solidification of an ingot starts from its bottom end and 
advances gradually to the top end. This control can 
be approximated with water-cooled copper moulds. 
Shrinkage cavities may be totally avoided if melting 
and freezing are performed in an electrically heated 
melting furnace in a crucible of the shape of a finished 
ingot, and, after melting and refining is completed, 
the current is cut off gradually from the bottom with 
a well-controlled speed.—M. Tama : Progress in elec¬ 
tric furnaces for non-ferrous metals. New induction 
furnaces of large capacity are described. They have 
been developed for high melting-point alloys such as 
nickel-brass and phosphor-bronze. Thirty-four elec¬ 
tric annealing furnaces of the resistor type are in 
successful operation in one large metallurgical plant, 
— N. F. Budgen : Pinholes in cast aluminium alloys. 
Gas evolution at solidification is the causation factor 
of greatest importance, and the means whereby gases 
may be absorbed by aluminium alloys are discussed. 
Shrinkage during solidification plays some part in 
producing pinholes,—O, F. Hudson, T. M, Herbert, 
F. E. Ball, and E. H. Bucknall : Properties of loco¬ 
motive firebox stays and plates. Of the two main 
sections of the paper the first is devoted to a considera¬ 
tion of the conditions existing in a locomotive firebox. 
The other main section of the paper gives the results 
of an investigation of the oxidation of arsenical copper 
in firebox atmospheres. The rate of oxidation of 
arsenical copper in various atmospheres has been de¬ 
termined within the range of 260°-600 u C, Small 
proportions of chlorine as hydrochloric acid gas and 
also of sulphur dioxide cause marked increase in the 
amount of oxidation. There was no evidence that the 
presence of arsenic in the copper had any influence 
on the rate of oxidation. The softening and elastic 
properties of cold-worked copper containing small 
percentages of other elements has also been investi¬ 
gated, the object being to obtain, by alloying and 
suitable mechanical and thermal treatment, copper, 
otherwise suitable for firebox purposes, which will 
have and retain at service temperature a reasonably 
high elastic limit, say, of the order of 5 tons/in. 8 One 
of the most promising alloy additions is silver, of 
which so small a quantity as 0*05 per cent appears 
to be sufficient.—A. v. Zeerleder and P. Bourgeois ; 
Effect t of temperatures attained in overhead electric 
transmission cables. Cabtee made, respectively, of 
copper, pure aluminium, steel-aluminium, and Aldrey 
were submitted to temperatures lower than the usual 
annealing temperatures for periods ranging from 
several months up to one year, and the effect on the 
mechanical properties was examined. Aldrey is not 
affected by temperatures which will seriously diminish 
the tensile strength of copper. Cables consisting of 
aluminium alloys having undergone previously an 
appropriate heat-treatment—such as Aldrey—are thus 
able, in spite of their lower electrical conductivity, to 
be loaded with higher current densities than copper 
cables, without danger of slow annealing.—J. Newton 
Friend : The relative corrodibilities of ferrous and non- 
ferrous metals and alloys. (2) The results of seven years’ 
exposure to air at Birmingham. The metals examined 
included tin, lead, niokel, zinc, aluminium, and various 
coppers and brasses. All resisted corrosion much 
more efficiently than the wrought iron and carbon 
steels. Nickei proved less resistant than copper. 
Aluminium ranked with lead, tin, and stainless steel 
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in offering a very high resistance to corrosion.— 
C. Blaze? : Idiomorphio crystals of cuprous oxide in 
copper. A description is given of idiomorphic crystals 
of cuprous oxide in copper, containing 0*43 per cent 
oxygen, which had been heated for a long time at a 
temperature above 800° C. The grain, size of the 
copper was large and the cuprous oxide crystals were 
arranged in groups with uniform orientation, but in 
any one grain of copper the orientation of the groups 
varied. Long heating at a high temperature is neces¬ 
sary with, possibly, a favourable relationship to the 
crystallographic planes of the copper matrix. 

Parts. 

Academy of Sciences, Aug. 12.—N. Lusin : Implicit 
functions.—A. Lokchlne : The stability of a plate 
fixed between two concentric circles.—L. Escande and 
Teissie-Solier : The chronophotographic determina¬ 
tion of the potential of velocities in plane flow by 
application of Stokes’s theorem and the similitude of 
barrage weirs.—Mile. Nelicia Mayer : The potential 
of solutions of gluoideg. An extension of the results 
obtained by Wurmser and Geloso with glucose and 
fructose to other glucides.—N. P. Pdntcheff: The 
quantitative determination of neon in natural gases. 
The method is based on the determination of the 
density of the helium-neon mixture isolated from the 
rare gases by means of coconut charcoal cooled with 
liquid air. The accuracy of the method has been 
verified by analyses of synthetic mixtures.—A. Villa- 
chon and G. Chaudron : The amounts of hydrogen 
and carbon monoxide contained in some metals fused 
in a vacuum.—Mile. M. Per not: The system mercuric 
iodide, potassium iodide, and acetone. 

Aug. 21. — Eduardo M» Galvez: The character¬ 
istic constants of electrical generators. . Mile. Y. 

Garreau and N. Marinesco : The dielectric polarisa¬ 
tion of solutions of egg-albumen. The experi¬ 
mental results are shown on a diagram giving 
the dielectric constant as a function of the pH 
of the solution.—Mme. N. Demassieux : The action 
of alkaline carbonates on lead chloride. The 
equilibria have been studied by the method of elec¬ 
trical conductivity : phosgenite (PbCl) a CO s is the 
first product, and further additions of sodium car¬ 
bonate transform this into lead carbonate. —G. Favrel: 
The formation of mixed azo bodies corresponding to 
the alkylacetylacetones.—Joseph Robin : The forma¬ 
tion of rubrene starting from non-chlorinated deriva¬ 
tives. Esters of the type 

(C # H # ) g . C(0 . CO . R). C; 0 . C«H b 

heated under oertain conditions give rubrene. The 
reaction is violent with the acetate, more moderate 
with the propionate, butyrate, and benzoate. The 
yield of rubrene is a maximum with the acetate.— 
J, Rdgnier : The action of alkaloids of the cocaine 
type on the nerve trunks. Comparison of their 
activity on the sensitive fibres with their activity on 
the motive fibres. Similar experiments to those 
already described with cocaine have been carried out 
with the hydrochlorides of pseudococaine, novooaine, 
racemic stovaine, dextrorotatory stovaine, lrovo- 
rotatory cocaine, butelline, and tutocaine.—P. Grasad 
and Mile. O. Tuzet: The tegosomes in the spermato¬ 
genesis of the prosob ranch mollusos and their relations 
with the nucleus. 

Sydney. 

Linnean Society of New South Wales, July 31.— 
J. R, Malloch : Notes on Australian Diptera (20), 
Contains notes on Calyptrate Diptera and is a final 
contribution on the genus RuHUa. Eight genera ana 
twenty-four species from Australia and one genus 
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from New Zealand are described as new. Keys are 
given to the genera of Australian Tachinidre.—G. E. 
Nicholls : Some new species of Stenetrium from 
Western Australia. Description of one species from 
Dongarra, obtained from seaweeds on the piles of a 
disused pier some six feet or more below the surface 
of the water, and three species from Bathurst Pt., 
Rottnest Island.— H. G, Raggatt : Note on the 
structural and tectonic geology of the Hunter Valley 
between Greta and Muswellbrook, with special refer¬ 
ence to the age of the diastrophisra. An orogenic 
movement took place in Tertiary time which was, to a 
considerable extent, responsible for the formation of 
the meridionally arranged structures such as the 
Lochinvar dome and the Muswellbrook structure. 
The problem remains of determining the relative im¬ 
portance of the movements in the late Palaeozoic and 
Tertiary eras.—G. H. Hardy : Fourth contribution 
towards a new classification of the Australian Asilida?. 
The characters to be used include thoso of certain 
thoracic sclerites, part of which have not hitherto been 
discussed. Species under tribe Laphriini are reviewed, 
only one generic conception being regarded as valid. 
Three more tribes are considered necessary for in¬ 
cluding certain genera of the Dasypogoninae. 

Royal Society of New South Wales, Aug. 7.—A. R. 
Callaghan : The development of the infloroscenco of 
Avenn sativa L. Relative morphological features of 
the oat inflorescence are discussed, and a scheme of 
panicle branching, as propounded by Fernekess, is 
figured and explained. Only one primary branch 
arises from each node in the rachis; subsequent 
branching is of a secondary nature. Various expres¬ 
sions of false nodes in unilateral panicles are describee! 
ami figured. The development of the inflorescence is 
correlated with vegetative developmental pliases. 
Relationship of inflorescence development to the 
physiological conditions of 4 oat blast ’ and 1 bolting \ 
to frit fly (Oscinella frit) attack, and to the grazing 
problem is discussed. 

Washington, D.C. 

National Academy of Sciences (Proc. t Vol. 15, No. 6 , 
June 15).—H. C. Ramsperger, M. E. Nordberg, and R. C. 
Tolman : The rate of decomposition of nitrogen pent- 
oxide at moderately low pressures. The reaction was 
observed in a 46-litre flask to minimise the effoct of ad¬ 
sorption on the walls, and initial pressures varied from 
6 mm. to 1 mm. of mercury. In these conditions 
nitrogen pentoxide shows no change in its specific 
first-order rate of decomposition.— Oscar Knefler Rice : 
Types of unimolecular reactions. A discussion of pre- 
dissociation, unimolecular and also photochemical de¬ 
compositions of complex organic compounds in the 
gaseous state.—Ralph E. Winger and Don M. Yost : 
The valence of sulphur in dithionates. Measurements 
of the position of the K -absorption edge of potassium 
dithionate indicate that the two sulphur atoms are 
equivalent.—Wanda K. Farr : Studies on the growth 
of root hairs in solutions: the ^>H molar-rate relation 
for Braseica oleracea in calcium sulphate. Three- 
dimensioned graphs were prepared showing amount 
of growth at varying concentration and pH values. 
—Harold D. Babcock : Some new features of the 
atmospheric oxygen bands, and the relative abundance 
of the isotopes O 16 , 0 1# . Intensity measurements 
indicated the ratio 1 : 1260 for the isotope O 18 to O u 
in agreement with Aston's mass-spectrograph results. 
—Edward W. Berry : Fossil plants and mountain 
uplift in the Pacific States. The fossil plants of the 
Spokane area are mesophytic in type and Upper 
Miocene in age. Moisture-carrying winds making such 
vegetation possible have been cut off by the elevation 
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of the Casoade Range, which is thus considered to have 
happened in not earlier than very late Miocene time.— 
Francis B. Sumner : The analysis of a concrete case 
of intergradation between two subspecies. (2) Addi¬ 
tional (lata and interpretations. Reconsideration of 
earlier data leads to the view that the colour changes 
of the two races of Peromyscus studied afford an ex¬ 
ample of protective coloration achieved through 
differential survival of paler variants. The cause of 
the abrupt transition between the ranges of the two 
races remains obscure. — Oscar Zariski: On the 
linear connexion index of the algebraic surfaces z n 
~f(x 9 y ).— Thomas Harper Goodspeed and Priscilla 
Avery: The occurrence of a Nicotiana ghUinoaa 
haplont.—Edwin H. Hall: Further remarks concern¬ 
ing thermionic 4 A * and 4 b \ a revision and an 
extension.—F. Rasetti: On the Raman effect in 
diatomic gases (2). Amplification and correction of 
the communication in Nature, May 18, p. 757,— 
Allan C. G, Mitchell : On the theory of electron 
scattering in gases. The Born collision theory is used 
in connexion with the Fermi statistical potential for 
atomic fields.—Louis A. Turner : Molecular binding 
and low terms of N + and C.—J. A. Bearden : 
Wave-length of the K -lines of copper vising ruled 
gratings. A glass grating of BOO lines per mm. and a 
glass and a speculum grating each with 50 lines per 
mm. were used, and exposures varied from twenty- 
four hours to seventy-two hours. The wave-lengths 
obtained were always greater than those obtained from 
crystal diffraction data (sec also Nature, Aug. 24, 

p. 319)..E, 0. Salant: Effect of volume changes 

on the infra-red vibrations of simple crystals. A 
theoretical discussion indicates that the effects should 
be measurable. 
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The Journal of the Institute of Metals. Vol, 41. Edited by G. Shaw 
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Australasian Association for the Advancement of Science, Hobart 
Session, 1928. General Observation* on the Australian Flora. By J. W. 
Audas. Read before the Australasian Association for the Advancement 
of Science, Tuesday, 17th January 1928. Pp. 28. (Syduey, N.S.W.) 

Federated Malay States. Annual Report on the Department of Agri¬ 
culture, 8.8. and F.M.S., for the Year 1928. By Dr. II. A. Tampany. 
Pn. 17. (Kuala Lumpur.) 

Journal of the Chemical Society : containing Papers communicated to 
the Society, August. Pp. iv +1628-1849 +xii. (London.) 

Queensland, Department of Agriculture and Stock: Division of 
Entomology and Plant Pathology, Pests and Dlsoaws of Queensland 
Fruits ana Vegetables. By Robert Veltch and J. H. Blmmonds. Pp. 
198 + 64 plate*. (Brisbane : A. J, Gumming.) 

Proceedings of the Society for Psychical Research. Appendix to 
Part 8, Vol. 88. Pp. 518-680. (London : Francis Edwards, Ltd.) 2*. M. 

Union of South Africa : Department of Agriculture. Science Bulletin 
No. 70 : Ofhotal Soil Map of the Union of South Africa, with Explanation 
complied in the Office of the Soil Burvijy. (Division of Chemistry Series, 
No. 94.) Pp. 12+1 plate. (Pretoria: Government Printer.) 

East London College (University of London). Calendar, Session 1929- 
1930. Pp. 194. (London.) 
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Dr. G. 0. Broca. Pp. 695-800+xxx?M +112 + 37 plates. (Arbroath: 
Printed by T. Buncle and Co.) 10«. 
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Foreign, 

Bernloe P. Bishop Museum, Bulletin 58: Growth of Hawaiian Corals. 
By Charles Howard Edmondson. Pp. 86+5 plates. Bulletin 59: 
Ferns of Fiji. By Edwin Bingham Copeland. Pp, 106+6 plates. 
Bulletin 60; Archaeology of Tonga. By W. 0, McKern. (Bayard 
Dominick Expedition, Publication No. 16.) Pp. 128 + flplateA. Bulletin 
61: Tongan Society, By Edward Winslow Gifford. (Bayard Pomiuiok 
Expedition, Publication No. 10.) Pp. iv + 886+1 plate. Bulletin 82: 
Lau Islands, Fiji, By A. M. Hocart Pp. lv + 241 + 4 plates. Bulletin 
63: Measurements and Landmarks In Physical Anthropology. By 
Frederic Wood Jones. Pp. 67. Bulletin 64: Food Values of Bread- 
Fruit, Taro Leaven, Cofconut and Sugar Cune, By Carey D. Miller. Pp. 
28. (Honolulu.) 

Publications of the Allegheny Observatory of the University of Pitts¬ 
burgh. Vol. 6, No. U: Wave Lengths and Atomic Levels in the 
Spectrum of the Vacuum Iron Arc. By Kelvin Barns and Francis M. 
Walters, Jr. Pp. ili +16+211+7 plates, (Pittsburgh, Pa.) 

The Science Reports of tlm Tfthoku Imperial University, Sendai, 
Japan. First Merles (Mathematics, Physics, Chemistry), Vol, 18, No. 2. 
Pp. 156*802+2 plates. (Tokyo and Sendai: Maruzen Co., Ltd). 

Agricultural Experiment Station : Michigan State College of Agri¬ 
culture and Applied Science. Circular Bulletin No. 128: Farm Milk 
Houses. By K. E. Fogle and P. 8. Lucas. Pp. 7. Circular Bulletin No. 
124: Tho Young Vineyard. By N. L, Partridge. Pp. 16. Circular 
Bulletin No. 126: Essentials or a Mulch Paper Laying Machine. By 
H. H. Musselman. Pp, 7. Special Bulletin No. 183: Common Pests of 
Field and Garden Crops. By R. H, Pettit. Pp. 77. Special Bulletin 
100: Oak Forests of Northern Michigan. By Joseph Kittredge and 
A. K. Chittenden. Pp. 47. Technical Bulletin No. 99: Defective Graft 
Unions in the Apple and Pear. By K. C. Bradford and B. G. Sitton. 
Pp. 108. (Bast I^analng, Mich.) 

Department of the Interior: u.B. Geological Survey. Bulletin 797-B : 
The Skwentna Region, Alaska. By Stephen R, Capps, Pp, ii+67-98 + 1 
plate. 16 cents. Bulletin 797-E; Aerial Photographic Surveys in South¬ 
eastern Alaska. By R. II. Sargent and Fred 11. Mofflt. Pp. 11 + 148-160+ 
plates 4-5, 1ft cents. Bulletin 797-F : Geology and Mineral Resources of 
the Aniakchnk. By Russell 8, Knappen. Pp. ii+ 161-227 +plate 6. 20 

cents. Bulletin 806-U : Deposits of Vermiculite and other Minerals in 
the Rainy Creek District, near Libby, Montana. By J. T. Pardee and 
E. 8. Larsen. Pp. 11 +17-29+] plate. Bulletin 806-B: The Northward 
Extension of the Sheridan Coni Field. Big Horn and Rosebud Counties, 
Montana. By A. A, Baker. Pp. iv+15-07 +plates 6-29. 46 cents. 

Bulletin 806-C: Geology and Oil and Gas ProBjieota of part of the San 
Rafael Swell, Utah By James Glllnly. Pp. Iv+69-180 +platen 80-85. 
25 cents. Bulletin 806-D: Geology of the Rock Creek Oil Field and 
adjacent Areas, Carbon and Albany Counties, Wyoming. By 0. K. Dobbin, 
H. W. Hoots, C. H. Dane and t. T. Hancock. Pp. iv+181-153 + pUtes 
86-48. 20 cents. Bulletin 800-K : Tlirust Faulting and Oil Possibilities 
In the Planes adjacent to the, High wood Mountains, Montana. By Frank 
Reeves. Pn. iv+165-195 +plate 44. 10 cents, (Washington, D.O. : 

Government Printing Office.) 

Department of the Interior: U.B. Geological Survey. Water-Supply 
Paper 693: Surface Water Supply of the United States, 1924. Part 12 : 
North Pacific Slope Drainage Basins. B: Snake River Basin. Pp. vi + 
264. 30 cents. Water-Supply Paper 694: Surface Water Supply nf the 

United States, 1924. Part 18: North Pacific Slope Drainage Basins. O : 
Lower Columbia River Basin and Pacific Slope Dmlnage Basins In Oregon. 
Pp. vl + 215, 30 cents. Water-Supply Paper 096 : Surface Water Supply 
of Hawaii, July 1, 1923 to June 30, 1924. Pp. iv + 157. 20 cents. 

(Washington, D-C.: Government Printing Office.) 


Diary of Societies. 

FRIDAY, September 20. 

Institution of Municipal and Ooumty Enginkkrs (North-Western 
District) (at Huhne Hall, Port Sunlight), at 11 a.m.— P. Parr : Develop¬ 
ment and Works In tohe Bebington and Brora borough District. 

MONDA Y, September 23, 

North Staffordshire Institute of Mining Engineers (at Technical 
College, Stoke-on-Trent), at 6.—J. A. Bloor: Notes and Suggestions 
on the Underground Transport of Workmen. 

THURSDAY, September 26. 

Iron and Steel Institute (at Chamber of Commerce, 1)5 New Street, 
Birmingham), at 7.80.—Dlecnsaion on following papersConstitu¬ 
tional Diagrams for Oast Irons, and Quenched Steels, A. L. Nor bury; 
Iron-Silicon-Carbon Alloys: Constitutional Diagrams and Magnetic 
Properties, T, D. Yen sen. 

FRIDAY, September 27. 

Institute of Marine Engineers (at Olympia), at 6,80.—H. Barringer: 
Modem Tanker Practice (Lecture). 

Institution of Municipal and CpuntV Enointebs (In Isle of Ely). 

SATURDAY , September 26. 

Institution of Municipal and County Engineers On Isle of Ely). 

CONFERENCE*. 

September 20-23. 

Association of Special Libraries and Information Bureaux (at 
Trinity College, Cambridge). 

FWrfay,. September 20, at 6.45.—Reception of Delegates by the Council of 
the Association. 

> At 7.15.—Dinner. Address by Sir J. J. Thomson, the President¬ 
elect, 
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At 3,801 —Brig,-Gen. M. Mowat: The Year's Work of the Association. 
—Laurie Magnus ; The Approach of the Producer to the Consumer of 
Information. 

Saturday, .September 21, at 10 a.m.— S. H. Hamer: The Preservation of 
Places of Natural Beauty and Historic Interest.—A. Parker: Duplioat- 
Ing Machinery: A Survey of Modern Methods.—B. J. MaoGlmvrav: 
Duplication, and Infringement of Copyright.—Dr. W. Bonser; The 
Ideal Form of a Journal from the Librarian's Point of View. 

At 5.80.—Annual General Meeting. 

At 8.80.—G. T. Hankin: Books versus Text-books, the Problem of 
the Schools.— R. A, Ausfaen-Letgh: Organised Information In the 
Printing Trade.—E. W. Ashcroft: Technical English.—E. Green : The 
Information Service of a Public Library.—P. A. Green: The Informa¬ 
tion Service of a Bank. 

•Sunday, September 22, at 10 a.m.— A. F. Ridley : The Training of Special 
Librarians.—H. Rotten burg : Indexing and Classifying of Individual 
Collections of Data.—A. P. L. Gordon: Sources and Application of 
Business Data,—E. T. Bibourne and H. G. T. Cannons: An Indexing 
System for Published Business Information. 

At 8.80.—P, Otlet: International Organisation of Information 
Services, 

September 24 and 2ft. 

Faraday Society (General Discussion cm Molecular Spectra and Molecular 
Structure) (in Pliysics Department, University, Bristol). 

Tuesday, September 24, from 2.80 to 4.80 and 5 to 7 p m.—G eneral Intro¬ 
duction by Prof. W. E. Garner and Prof. J. E. Lennard-Jones. 

Dart 7. Band Sjiectra in Visible and Ultra- Violet. 

/nfrodwefory Paper. 

Band Spectra in Visible and Ultra-Violet. —Prof. O. W. Richardson. 

Spsciid Paper*. 

(Person'll Researches,)— Prof. H. A, Deslandres. 

The Band Spectrum of Helium.—Prof. W. H. Curtis. 

The Detailed Electronic Structure of Molecules.—R. C. Johnson. 

Band Spectra and Atomic Nuclei.—Prof. R. S. Mulliken. 

Recent Work on Isotopes In Band Spectra.—Prof. R. T. Blrge. 

The Isotope Effect in the Absorption Spectrum of 101. — Prof. J, 
Tatowski and Prof. W. E. Curtis. 

Chemical Binding.—Prof. F. Hjinrt. 

The Determination of Heats of Dissociation by Means of Band 
Spectra.—Prof. R. T. Blrge. 

The Recombination Spectra of Halogens and the Probability of the 
Molecule Building from the Atoms. —Prof. V, Kondratjew and A, 
Irfilpnnsky. 

Adsorption Spectra of Simple and Complex Molecules in Ultra-Violet. 
Predlsaociation and Dissociation of these Molecules.—Prof. V. Henri. 

New Investigations on the Band Spectra of Metal Hydrides.—Prof, 
B. Hulthen. 

Metallic Band Spectra.—S. Barratt 

Visible Band Spectra in Some Crystalline Salta of the Rare Earths.— 

* F. I. G. Rawlins. 

Wednesday, September 2ft, from 10,30 a.m. to 12.80 p.m., and 2.80 to 4.SO p.m. 

Part II. Raman Effect. 

Introductory Paper. 

The Raman Effect.—Sir C, V. Raman. 

Special Rafters. 

(Raman Effect.)—Trot. R. W, Wood. 

(Raman Effect.)— Prof. J. C. McLennan. 

The Degradation of Luminous Frequencies—Molecular Diffusion,— 
Prof. J. Cabannee. 

Polarisation of Raman Radiations in Liquids and Crystals. — Prof. J. 
Caban n ns. 

A Study of the 4 Raman Effect ’ in Some Liquefied Gases.—Prof. P. 
Daure. 

Raman Lines in the Spectrum of the Electric Discharge.—Prof. 
H. 8. Allen. 

The Raman Effect of AX 4 Iona in Solution.—Prof. A, M. Taylor. 

A Note on the Plane Polarisation of the Raman Spectra.—A. C. 
Henries. 

Part HE Infra*Red Spectra. 

(a) Solids. 

Introductory Paper. 

Infra-Red Spectra In Solid Media.—Prof. O. Schaefer. 

Special Pajwra 

The Infra-Red Spectra of Chemical Radicles.—Prof. A. M. Taylor. 

The Band Spectrum of KMn0 4 In the Crystalline State and in Solu¬ 
tion.—Prof. A, M. Taylor, 

(b) Livtids. 

Introductory Paper . 

The Study of Infra-Red Spectra; In Liquid Media,—Prof, J. Leoomte, 

Special Papers . 

On the Ultra-Red Lines of Hydrogen Combined with Carbon In the 
Molecule of Organic Compounds.—Prof.iG. B. Bonino. 

Molecular Absorption Spectra of Liquids below 8#*.—Prof. J. W. Ellis. 

(c) Oasts. 

Introductory paper. 

Infra-Red Spectra of Gems.—S ir R. Robertson. 

Special Papers. i 

On the Infra-Red Spectra of Gases under High Dispersion.—Prof 
E. F. Barker and Prof. C- F* Meyer. 

Chemical Structure and Infra-Red Analysis.—Dr. R. K. Rldeal. 

The Form of the Molecule of Carbon Dioxide—Evidence from the 
Infra-Red.—F. I. G. Rawlins, 

The Infra-Red Spectra of Sulphur Vapour.—Prof. A* M. Taylor. * 

Vibration-rotation Spectra of Diatomic Molecules.—0. P. Snow. * 
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The Economic Position of Backward 
Peoples. 

W HEN the British Association visited South 
Afrioa in 1905 , the country was still suffer¬ 
ing from the effects of the Boer War. Of the many 
problems which had demanded solution, the most 
acute had been that of labour. In the efforts to 
restore social and economic equilibrium, the mining 
industry had made demands upon the native labour 
supply which it had been unable to meet, and after 
strenuous opposition and an acrimonious exchange 
of opinion from opposing camps, not only in South 
Africa but also in Great Britain, a solution had 
been sought by the introduction of Chinese labour 
—a solution which failed, perhaps happily for the 
future of the country. The difficulties of the situa¬ 
tion were not relieved by the settlement in South 
Africa of large numbers of natives of India, who 
indeed both at that time and afterwards added to 
the gravity of the situation in further complicating 
the relations of the white and coloured populations 
both politically and economically. 

In the period which has elapsed between the first 
and second visits of the British Association to 
South Africa, there have been many changes, but 
fundamentally the situation in regard to the racial 
question remains unaltered. Notwithstanding the 
attempts which have been made to secure some 
modus vivendi between white and black which will 
secure for the latter opportunity for social, econ¬ 
omic, and political development with due regard 
to the interests of South Afrioa as predominantly 
a white man’s country, the problem has still to be 
solved. 

On one side the native question in South Afrioa 
has naturally much in common with the situation 
that arises elsewhere whenever a backward people 
is brought into contact with European civilisation. 
The exploitation of the resources of the country 
brings a demand for cheap and plentiful labour 
which the native is induced to satisfy by the ac¬ 
quisition of new desires for the objects, material 
and other, which are brought within his reaoh by 
European culture. These are not necessarily in 
themselves entirely harmful, although experience 
in the past has shown that more often than not the 
result of the contact has been disastrous. The 
provision of facilities for a higher standard of 
living, an improved system of sanitation and 
hygiene, a medical service, and opportunities for 
education, are now generally recognised as normal 
Activities of the administration in our dependencies 
which have any appreciable native population. 
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The, practice of earlier days ignored the interests 
of the natives, leaving them more or less at the 
mercy of the exploiting trader or settler. It made 
little or no effort to protect them against the vices 
of civilisation except in so far as was necessary to 
safeguard the white population. On the other hand, 
the modern type of humanitarian administration 
is not without its drawbacks. Too often it leads 
to the disintegration of native tribal organisation 
and the breaking up of the indigenous moral and 
religious code. It is one of the problems of the 
administrator to provide against the dangers of 
this disintegration. In any case, it can no longer be 
regarded as an adequate solution that the native 
should remain a hewer of wood and drawer of water 
under the white man’s control, however benevolent; 
nor does the provision of facilities for education, 
even technical education, along the lines of our 
civilisation, meet the needs of the case, as was onoe 
thought. Development must be along lines con¬ 
cordant with native culture. 

In most tropical countries, climatic conditions 
make it inevitable that the European should be 
only a small and transient element in the popula¬ 
tion. Yet a day must come when the development 
of tropical countries of suitable soil will no longer 
be a question of the individual gain of a pioneer 
settler, but the outcome of a world wide necessity 
created by the normal increase in world population. 
This is a fundamental factor in the situation which 
ultimately must have a decisive effect in shaping 
the destiny of the backward peoples. On a long 
view, reservations or any other means of segrega¬ 
tion can at best only be regarded as temporary 
protective measures for educative purposes; in the 
end, native populations, to use a convenient con¬ 
ventional term, must come under the full play of 
economic forces and enter into competition with 
the rest of the world as productive units under 
penalty of extinction. It is both a moral and a 
political duty, in the broader sense, incumbent upon 
the advanced peoples who are in contact with back¬ 
ward races, that they should prepare them for the 
ordeal. They must so guide their development 
that, while they are guarded from the effects of the 
premature breaking up of their own civilisation, 
they may be trained gradually to take their place 
in the economic system of the peoples of the 
world. 

The danger of any attempt at premature social 
and economic development of native populations 
was one point which was particularly stressed by 
Mr. Henry Balfour when speaking at a discussion 
on " The Economic Competition between Advanced 
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and Backward Peoples ” which took place at a 
joint meeting of Sections F (Economics) and H 
(Anthropology) on July 25 at Cape Town during 
the recent meeting of the British Association. 
Though it was intended that the discussion should 
deal with general principles rather than particular 
instances, it was inevitable that the difficulties of 
the situation in South Africa should take a promi¬ 
nent place. Many of these added point to Mr. 
Balfour’s remarks. 

In opening the discussion, Prof. H. Clay pointed 
out that while economic competition between ad¬ 
vanced and baokward peoples is possible without 
their being in propinquity, if they are in contact 
this adds the colour of emotion to the difficulties 
of the economic competition. Her© he placed his 
finger upon one of the fundamental problems of 
the situation. Racial antagonism, always acute 
in such conditions, is emphasised by the colour 
bar. As he pointed out, backward peoples lack 
power of direction and, on the whole, take over 
the simpler processes from the more advanced 
peoples, freeing the latter for more advanced in¬ 
dustries. 

Now while it would be possible to point to areas, 
especially areas such as West Africa in which the 
white population is relatively small, where this 
principle, it may be hoped, is leading to the gradual 
development of native capabilities with a minimum 
of dislocation, in South Africa, an area with a com¬ 
paratively long history of white settlement behind 
it and a large population of detribalised natives, 
the black comes into competition with the poorer 
class of white, and tends to displace this class on 
the economically unsound practice of less pay for 
coloured labour. It is encouraging from some points 
of view that among the more skilled coloured 
labourers some may now earn more than a white. 
In other words, the black, in the play of political 
and economic forces, is coming to earn as a pro¬ 
ducing unit without regard to his colour. 

To sum up the discussion in one general impression, 
it would almost be fair to say that the social and 
economic problem of South Afrioa is the poor white 
rather than the black. Notwithstanding the grave 
signs of unrest among the natives which have been 
apparent recently, and especially during the past 
few weeks, the whole economic situation would 
appear to be changing slowly in favour of the native 
population. Yet much ground has to be covered 
before anything like equilibrium is attained, and 
whether that is desirable is a social and political 
question which raises entirely different issues. Here 
we enter on the field of emotion. 
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The Locust Problem. 

Locusts and Grasshoppers : a Handbook for their 
Study and Control . By B. P. Uvarov. Pp. 
xiii + 352 +10 plates, (London : The Imperial 
Bureau of Entomology, 1028.) 21s. net. 

HE entomologist working in the field in remote 
parts of the world is often seriously handi¬ 
capped by the lack of literature ; he requires a few 
handy books of reference that he can conveniently 
oarry with him, books to which he can turn in times 
of need for reliable information concerning the 
different phases of his work. Such a book is Mr. 
B. P. Uvarov’s “ Locusts and Grasshoppers “ : 
it is a masterly survey of the whole locust prob¬ 
lem by one who has made the subject peculiarly 
his own. But the author has done far more 
than to compile a mere survey of the vast and 
scattered literature that has grown up around the 
locust problem ; h© has Bifted and sorted his 
material in a manner that only one with his wide 
field experience and intimate knowledge of the 
subject could have done ; he has rejected the 
worthless, indicated the doubtful, and given due 
prominence to the important and well-established 
contributions. Furthermore, he has added a 
running commentary of his own which adds greatly 
to the value of the book. 

Another very valuable feature of the book con¬ 
sists of the many suggestions put forward by the 
author concerning lines along which further in¬ 
vestigations should be undertaken. It comes as a 
surprise and a shock to one who has long been 
connected with locust work to find how many 
serious lacunaB in our knowledge Mr. Uvarov can 
point out, in spite of the voluminous literature and 
the many workers busy with the subject in different 
parts of the world. For example, he indicates 
clearly how fragmentary and unsatisfactory is our 
knowledge of the organs of chemical perception 
(as he calls the organs of smell, taste, etc.) of the 
Aorididse; information that is almost essential 
when one comes to deal with poison baits, spray 
fluids, reactions to certain stimuli, and so on, is 
totally wanting. Again, we learn that we know 
very little indeed about the tympanal organs, or 
so-called ears of the locusts, and on p. 29 the author 
says: “The unquestionable importance of the 
tympanal organs in the behaviour of the Acrididce 
makes detailed experimental studies of their func¬ 
tion vitally necessary/’ Later on (on p. 34) we 
Tend: “The estimation of the period necessary 
for the development of the embryo is of great 
practical interest, but the problem has as yet been 
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very insufficiently studied ”, Again, on page 37: 
“ The data relating to the effect on development 
of excessive moisture are exceedingly vague and do 
not permit of any safe conclusion.” “ Summaris¬ 
ing all that has just been said about the influence 
of external factorson the developmentof thofmbryo 
in the Acrididce , we must admit that our knowledge 
on thiB point of great practical importance is very 
limited and very inexact.” “ Of practical in¬ 
terest would be an exact experimental study of the 
emergence of larvae through layers of earth of 
various thickness and of varying physioal proper¬ 
ties, because this would give some indications of 
the possible effect of various agricultural methods 
on the emergence of the larvae ” (p. 42). “ Only 

in a relatively small number of species (mainly 
Russian) have the egg-pods been studied and the 
subject offers a large field for study by an entomo¬ 
logist ” (p. 60). “ The problem [of the number 

of egg-pods laid per female] has not been studied 
at all in the case of the solitary species ” (p. 01). 
The author points out the urgent need for further 
studies on the reactions of the insects to different 
stimuli and says: 4 4 The problem presents an almost 
unexplored field for most interesting observations ” 

(p. 66). 

Uvarov insists on the importance of an exhaust¬ 
ive study of the influence of temperature on the 
behaviour of locusts, 14 for the body temperature 
of the insect must be the aotual factor determining 
its physiological activities. Unfortunately, this 
side of the problem has never been studied, though 
we shall see later, when discussing the behaviour 
of swarming locusts, that with it is connected the 
solution of the main problems of mass migration, 
as well as those of periodicity of locust invasions A 
(p. 70). 

“ The attraction of locusts by certain chemicals 
[in poisoned baits] has found such an enormous 
field of practical application that one would natur¬ 
ally expect that the theoretical foundations of such 
a method had been thoroughly investigated. This, 
however, is not the case, and our actual knowledge 
of the influence of various chemicals on the be¬ 
haviour of the Acrididce is incredibly small ” (p. 72). 
We are told on p. 73 that “ we know absolutely 
nothing concerning the food of the vast majority 
of species not known as pests “ Unfortunately, 
there are no data on the chemistry of nutrition in 
Acrididce “ The very important and interesting 
question of the quantity of food required for the 
development of a single individual remains practi¬ 
cally unstudied” (p. 75). Chi p. 108 we are told 
that u our knowledge of this group [of blister 
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beetles], as parasites of the Acrididce,i* very meagre, 
the triungulin stage being known for one species 
only, while the information on the habits and 
parasitic activities of each species is of a most 
fragmentary nature. This makes an estimate of 
the economic importance of these undoubtedly 
serious enemies of Acrididce practically impossible.” 

The above quotations, taken at random, will 
serve to show how necessary and useful is such a 
survey as that which Mr. Uvarov has given us ; 
besides giving us an adequate summary of the work 
done and results achieved to date in different parts 
of the world, he indicates clearly the many lines 
along which further investigations are needed—a 
feature of the book that will be greatly appreciated 
by all entomologists working on the locust problem 
in the field. 

A brief account of the external morphology of 
the Aorididse is given in the first chapter of the 
book, and this is followed by chapters on anatomy 
and physiology, development and transformations, 
behaviour, ©oology and distribution, natural 
enemies, periodicity of mass outbreaks, the tech¬ 
nique of control, organisation of control; the 
second half of the book is taken up with full ac¬ 
counts of the different species of locusts and solitary 
grasshoppers of economic importance that are 
found in different parts of the world. 

The chapter on “ Periodicity of Mass Outbreaks ” 
contains a most interesting discussion of the 
theory of phases of locusts, a theory tentatively 
put forward as a working hypothesis by Uvarov 
in 1921. Since this date a great deal of evid¬ 
ence in support of the theory has been gathered, 
and it promises to have a very important bearing 
on the whole locust problem. Briefly, the theory 
is as follows : Various species of gregarious locusts 
cannot be considered absolutely stable in all their 
characters, either morphological or biological; 
on the contrary, there are good reasons for regarding 
each species as exceedingly plastio and liable to 
fluctuations in all essential characters. These 
fluctuations have, of course, certain limitations, 
but in some cases the bounds are so wide that the 
extreme forms were often recognised as distinct 
species. These extreme forms represent what 
Uvarov calls the * phases ’ of the species, one of 
them being a typical swarming locust in all its 
biological characteristics, whilst the other is a 
typical solitary grasshopper. The extreme forms 
are connected by a continuous series of inter¬ 
mediate ones and no definite dividing line can be 
drawn. 

The fluctuations of specific characters in 
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the direction of one phase or the other usually 
occur in a given locality simultaneously in all 
individuals of the species, and this is connected 
with the periodicity of outbreaks. Overcrowding, 
for some totally unknown reason or reasons, causes 
a species to assume the ‘ swarm phase ’ character¬ 
istics, with the distinct coloration, structure of 
the pronotum, gregarious instincts, and so on. 
When the swarm gets thinned out by disease, 
natural enemies and control measures, the sur¬ 
vivors tend to separate and assume the characters 
of the solitary phase. With the return of favour¬ 
able conditions, these solitary individuals breed 
up again rapidly, the gregarious instinct begins 
to reassert itself, and the swarm phase is once more 
assumed, maybe after an interval of several years. 

Uvarov put forward his theory as a result of his 
studies of Locusta migratoria in the Northern 
Caucasus, but since then a similar state of affairs 
has been found to occur with the brown locust of 
South Africa, the desert locust of the Sudan, and 
the South American locust, Schistocerca paranensis. 
The whole question is of the utmost interest, not 
only to the economic entomologist but also to the 
systematise the geneticist, the ecologist, and the 
physiologist; an entirely new and fascinating field 
of study was opened up when Uvarov showed that 
Locusta migratoria and Locusta danica were one 
and tiie same species in different ‘ phases 1 of its 
existence. 

The two chapters on the technique of control 
and the organisation of oontrol are very full and 
suggestive and they are remarkable for the wide 
practical experience and sound common-sense 
revealed by the author. On the whole, he seems 
to be of opinion that there is little future for bio¬ 
logical control methods, so far as locusts are con¬ 
cerned ; of the artificial methods, he favours the 
use of poison baits and dry-dusting methods. 

Of the second part of the book, dealing with the 
species of locusts found in different parte of the 
world, the reviewer is competent to judge only Of 
the chapter on South African locusts. This chapter 
contains an accurate summary of the position in 
South Africa and of our knowledge of the brown 
and red locusts. If the remainder of this section 
is similar (and there is no reason to doubt it), then 
the latter half of the book contains the most com¬ 
plete and reliable account of the locusts of the 
world that is available* 

In the last chapter Uvarov pleads convincingly 
for the organisation of locust research on an inter* 
national scale. He points out how spambdic^ 
fragmentary, and imsaf^rf^tory muoh of the 
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investigational work has been in the past, due in 
the main, he thinks, to the suddenness of the out¬ 
breaks and the equal suddenness of their disappear¬ 
ance. During the intervals when the locusts are 
not troublesome, the work is dropped, only to be 
hastily resumed when the swarms sweep over the 
country again. The work has suffered severely 
owing to the lack of continuity and of co-ordina¬ 
tion, Uvarov puts forward a very strong plea for 
the establishment of permanent laboratories where 
serious, long-period studies of the physiology, 
©oology, bionomics, etc., of the Acrididae can be 
undertaken in accordance with a definite, carefully 
planned and co-ordinated scheme. It is to be 
hoped that the authorities concerned will not turn 
a deaf ear to his convincing arguments. 

The book is well printed, well illustrated, and 
strongly bound. It is undoubtedly one of the 
most important entomological works that has 
appeared in recent years, and the author has ren¬ 
dered a most valuable service in undertaking the 
laborious task and carrying it to such a successful 
and creditable conclusion. G. H. Skatpje. 


Energy and Heat. 

(1) Handbuch der ExperimenUilphysik . Heraus- 

gegeben von W. Wien und F. Harms. Unter 
Mitarbeit von H. Lenz. Band 8, Teil 1 : 
Energie- und Wdrmeinhalt. Bearbeitet von Prof. 
A. Eucken. Pp. xv + 736. (Leipzig : Akadem- 
ische Verlagsgesellschaft m.b.R., 1929.) 65 gold 

marks, 

(2) Lehrbuch der Thermodynamilc : fiir Studierende 
der Chemie und verviandter Wissensclmften. Von 
Prof, A. Magnus. Pp. xii + 288. (Leipzig : 
Akademische Verlagsgesellschaft m.b.H., 1929.) 
18 gold marks. 

(I) r | iHE name of the author of this volume 
JL of the Wien-Harms i( Handbuch ” is a 
sufficient guarantee of its thorough and authorita¬ 
tive character. The subject matter can be briefly 
summarised by saying that it includes the whole 
of the science of energy (internal energy, E,rj or V ) 
for unaooelerated bodies and of enthalpy (Enthalpie, 
WdrmeinkaUj heat contents, total heat, U +pv), 
looked at mainly from the experimental point of 
view, together with enough thermodynamics or 
gas theory to make the whole intelligible. Allied 
problems, such as the production of high and low 
temperatures, properties at high and low pressures, 
the liquefaction of gases, and heat engineering in 
general, are dealt with in other volumes of the 
series, 
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It is no slight task at the present day to write 
a treatise on any experimental branch of physics. 
Not only must a man have knowledge of the work 
being done at the four or five leading standardising 
institutions in the world, but also he must be 
acquainted with multifarious separate publications 
from almost countless laboratories. The growth of 
experimental knowledge has led to a revision of 
theories, and this in its turn has reacted and 
served as a stimulus for fresh experimental work. 
This is well illustrated by the section concerning 
specific heats (p. 410). Our knowledge of their 
values at low temperatures alone is a new science 
(p. 40) intimately connected with the theoretical 
work of Planck, Nernst, Debye, and Eucken him¬ 
self. Contrast the old and the new again in other 
cases where theory gives very little help, for 
example, on the transformation point in the value 
of C p for nitrogen (solid) at 36° Abs. (Keesom, 
Kamerlingh 0lines, Eucken, Clusius), in addition 
to the melting-point at about 63° AbB. with a 
continuation of determinations down to 10° Abs. 
Concerning the speculative nature of the under- 
lying theory, twelve different formulae are given as 
having been published since 19J3 for the rotational 
specifio heat of hydrogen (gas). 

The book is to be commended for a very full 
discussion of the effect of pressure upon the specific 
heat of gases. On the theoretical side this might 
be amplified by recognising that, almost from the 
beginning, it has been known that van der Waals’ 
a is not independent of temperature. Numerous 
diagrams are given for various gases ; some of 
the data for these at low temperature being 
deduced from experiments on the Joule-Kelvin 
effect (Hansen). 

The question of the specific heats of dissociat¬ 
ing gases receives attention. This discussion is 
based on the simple reaction-isochore. Applied 
to nitrogen peroxide, values of C t> are calculated 
which tally well with the experimental results of 
McCollum and of Berthelot and Ogier. Un¬ 
fortunately, this theory will break down long before 
the critical region is approached, so that it will be 
quite inapplicable to steam near the critical point: 
it provides, therefore, no test of Callendars recently 
obtained data. Chapter xi. deals with energy 
and enthalpy as functions of state (37 pp.); here 
the isenthalpic throttle effects receive very full 
treatment. Of the newer matter, the experimental 
investigations of Hansen (air), Roebuck (air), and 
of Jenkin and Pye (carbon dioxide) are given with 
full diagrammatic illustration. Of theoretical values 
calculated from empirical equations nothing is 
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given except the determination of volume and 
temperature at inversion points from van der 
Waalfl’ equation. A footnote indicates a laborious 
process by which the corresponding pressures and 
temperatures can be obtained. It does not seem 
to have been noticed that it is quite easy to 
eliminate v from the equations and thus obtain a 
parabola for the p, T inversion curve. If this is 
done, interesting properties are revealed which are 
here passed over in silence. 

The rest of the volume is concerned princi¬ 
pally with heat changes during transformations 
of phase (vaporisation, melting, mixing, adsorp¬ 
tion, etc.). 

The above brief sentences give only a poor idea 
of the contents of this volume. One of the most 
important features consists in the excellent illus¬ 
tration by means of diagrams of apparatus and 
graphs. The whole constitutes one of the most 
complete treatises on the subject. 

(2) The small volume by Prof. A. Magnus is of 
a totally different kind. It is an elementary book 
on the subject written mainly for students of chem¬ 
istry, particular pains being taken not to slur over 
the mathematical theorems which are involved. 
With this aim there is a mathematical introduction 
explaining the processes of partial differentiation 
and integration. This is all to the good, and it 
may at once be said that the author has succeeded 
in giving a very lucid explanation. The remainder 
of the book consists of the usual applications to 
simple chemical reactions, terminating with a 
chapter on Nernst’s heat theorem. 

One thing it lacks. There are no references to 
other sources of information except in the final 
chapter. This detracts from its usefulness. The 
impression that the student will receive is that the 
book includes all that is known about chemical 
thermodynamics. So far as the book goes, however, 
it can be reoommended. The style is simple, and 
a student beginning to read German would find it 
a useful text-book on which to practise. 


Igneous Rocks. 

The Evolution of the Igneous Rocks. By N. L. 
Bowen. Pp. x + 334. (Princeton : Princeton 
University Press ; London : Oxford University 
Press, 1928.) 23*. net. 

N the middle of the last century much interest 
was shown in the problem of the genesis of 
igneous rocks, and especially in the manner of origin 
of diverse rock-types from a common stock or from 
a limited number of primitive * magmas \ The 
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speculations of De Beaumont, Bunsen, Durocher, 
and others suffered from the lack of any adequate 
basis either in petrographioal knowledge or in 
chemical theory. Later, with the advent of the 
microscope in petrology, there came a great ac¬ 
cumulation of material on the descriptive side, and 
meanwhile physical chemistry was making rapid 
progress. 

Prof. Vogt of Trondhjem was the first to attempt 
a reasoned discussion of the crystallisation of igneous 
rock-magmas, using primarily a mass of data de¬ 
rived from the technological study of slags. It 
became apparent, however, that any serious ad¬ 
vance must be based upon experiment designed for 
the purpose and conducted with the precision made 
possible by modern laboratory methods. This 
want was at length supplied by the Geophysical 
Laboratory at Washington, opened in 1907 under 
the direction of Dr. A. L. Day. Since that time, a 
staff of skilled chemists has investigated numerous 
silicate-systems chosen to throw light upon petro- 
genesis ; and in pointing the application of these 
results, Dr. Bowen, as interpreter between the 
chemist and the petrologist, has taken a leading 
part. 

The first and larger part of the present work em¬ 
bodies, in the main, the substance of earlier contri¬ 
butions by the author, now restated, sometimes 
further developed, and shaped into a coherent 
scheme. All igneous rooks are conceived as being 
evolved from a normal basaltic magma, differentia¬ 
tion being effected by fractional crystallisation and 
* crystal sorting modified by the intervention of 
resorption (the ‘ reaction principle ’). The course of 
evolution may, however, be varied, according as the 
theoretical fractionation and resorption are actually 
effective ; and such variation should therefore 
stand in relation with the rate of cooling, and so 
with the size of the individual masses. 

Sinoe crystal sorting may alter to any extent the 
relative proportions of crystals and liquid, most 
igneous rocks do not correspond in composition 
with any liquid, actual or possible, and the clue to 
evolution is to be sought therefore in the * liquid 
lines of descent *, not in a simple comparison of 
bulk-analyses of rocks. Ultrabasic rooks, it is held, 
can originate only by crystal sorting carried to the 
extreme. The conditions under which a mass 
mainly composed of crystals can figure as an intru¬ 
sion are discussed and illustrated by reference to the 
peridotite dykes of Skye, which are made the sub¬ 
ject of a new and interesting study. 

In his instructive discussion of ‘ assimilation", the 
author seems to undervalue the importance of the 
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natural oheck imposed on this process. A eurfaoe 
of oountry-rock exposed to an igneous magma must 
soon become protected by a shield composed of 
minerals which are in equilibrium with the magma. 
Most of the results set forth in this part of the book 
will, however, receive at least a general assent from 
most petrologists, always excepting irreconcilable 
advocates of liquation. 

The second part, dealing with a variety of sub¬ 
jects, is confessedly of a more speculative character. 
Of chief interest perhaps is a chapter on the possible 
manner of origin of certain alkaline rooks. Here it 
is shown, by the aid of diagrams partly conjectural 
in their details, how the crystallisation and subse¬ 
quent resorption of leucite may give rise to residual 
magmas rich in potash. Much, too, is made to de¬ 
pend upon the rather precarious assumption that 
the pair anorthite-orthoclase belongs to Rooze- 
boom’s type 5 of solid solution. In support of this, 
the author cites the occasional presence of ortho- 
clase borders round calcic felspars ; but he ignores 
the much more frequent borders round sodic fel¬ 
spars, where the reaction-relation is certainly 
inadmissible. 

The book is well arranged and well printed. It 
will provide the student with a much-needed guide 
to the generally accepted principles of petrogenesis ; 
while doctrines which must be regarded as still on 
their trial are put forward with due reserve and 
lucidly presented. A. H. 


Our Bookshelf. 

Handbuch der Experimentalphysik . Herausgegeben 
von W. Wien und F. Harms. Unter Mitarbeit 
von H. Lenz. Band 7, Teil 1 : Krystallograph - 
ische und strukturtheoretische Grundbegrijfe . Von 
Prof. P. Niggli. Pp. xii + 317, 32*50 gold marks. 
Band 7, Teil 2 : Strukturbestimmung mil Rontgen - 
interferenzeriy von Dr, H. Ott; Gittertheorie der 
festen K&rper , von Prof. Dr. K. F. Herzfeld. Pp. 
xiii+433. (Leipzig: Akademische Verlagsgesell- 
schaft m.b.H., 1928.) 

Prof. Niggli of Zurich, formerly a colleague of 
Prof. Laue of Munich, is well known as the author 
of a comprehensive text-book of mineralogy, the 
second edition of which was recently reviewed in 
Nature (vol. 119, p. 595; 1927). This new work 
forms the first part of the volume on crystallography 
in the “ Handbuch der Experimentalphysik , 
and deals with the formal and mathematical study 
of crystal structure. The originality of the author 
is shown in his theoretical treatment of crystal 
symmetry, which contains a number of new methods 
and points of view. He states that his aim has 
been to elucidate the fundamental principles and to 
make the theoretical study of the subject prac¬ 
tically useful. Although it was not possible to 
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develop in full detail all the mathematical formula 
and relations, valuable tables are included embody¬ 
ing the most important results, and a word of 
special praise must be given to the numerous 
diagrams. Each chapter is provided with a short 
bibliography of the relevant literature, the older 
papers receiving special attention. The worlyahould 
be of service both to the student and to the teacher 
of crystallography. 

A new area in the study of crystal structure 
commenced in 1912 when Prof. Laue and his 
fellow-workers in the University of Munich were 
successful in using a crystal as a three-dimensional 
diffraction grating for X-rayB. It is fitting that a 
member of the same university, Dr. H. Ott, 
should have been chosen to write the article on 
the theory and practice of this method of crystal 
analysis which forms Part 2 of the new volume of 
the “ Handbuch der Experimentalphysik ”. He has 
himself done good work in this important branch of 
physics, including the construction of a metal and 
glass X-ray tube, the components of which oan be ex¬ 
changed rapidly without the necessity of cementing 
operations. In about three hundred pages he gives 
an excellent account of the theory of the method 
and a description of the most recent technique. 
Some of the reproductions of X-ray photographs 
obtained by various methods are amongst the most 
striking we have seen, arid special mention may be 
made of the so-called Schiebold-Polyani diagrams 
(SchicMliniendiagramrm). There are also good re¬ 
productions of photographs of models showing the 
arrangement of the atoms in various elements and 
compounds. The final article in this volume is an 
account by Dr. Herzfeld of the theory of the space- 
lattice of solid bodies to which Born has made such 
important contributions. H. S. A. 

Amateur Telescope Making. Albert G. Ingalls, 
Editor. With Contributions by Russell W. Por¬ 
ter, Prof. Charles S. Hastings. Rev. William F. A. 
Ellison, Dr. George Ellery Hale, Dr, Elihu Thom¬ 
son, Clarendon Ions, John M. Pierce, A. W. 
Everest. Pp. xii+285. (New York : Scientific 
American Publishing Co., 1928.) 3.25 dollars. 

Three a.m. and still at it! The amateur telescope 
maker is represented in the frontispiece of this 
homely and amusing but thoroughly practical sym- 

E osium as entirely absorbed in the parabolising of 
is mirror. When the present exclusive craze for 
* wireless * has moderated, those in search of a new 
hobby would do well to buy this book and read it. 

Ellison’s “ Amateur’s Telescope ” has long been 
known as almost the only practical book in English 
on astronomical mirror making and testing ; it is 
valued alike by amateurs and professional opticians 
and has been largely reprinted in the volume now 
under review. In addition, there are articles and 
illustrations by American astronomers, opticians, 
and amateurs, including Prof. Charles S. Hastings 
of Yale and Dr. Hale of Mount Wilson ; Dr. Elihu 
Thomson and Prof. G. W. Ritchey contribute to a 
miscellany of hints and suggestions. 

* The usefulness of Ellison’s work will be consider¬ 
ably extended by the extra sections of the book, 
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especially Part I. by Russell W. Porter, which de¬ 
scribes various mountings for amateurs’ use and 
gives many practical details of glass working, in¬ 
cluding the making of optical flats and eyepieces. 
The book may, perhaps, give the impression that a 
great deal of optical work is somewhat easier than 
it really is. The fortunate learners are those who 
can have the guidance of an experienced worker in 
their early efforts, but the clear sketches and dia¬ 
grams will make the way as smooth as it can be 
made for those who must venture alone. They will 
be left in no doubt as to the details of tests like the 
Foticault knife-edge test, and will be well guided 
with up-to-date information on figuring and abras¬ 
ives. We think that even professional opticians 
may find this a handy book for reference on such 
points as silvering and the like. 

Artificial Silk . By Prof. Dr. Franz Reinthaler. 
Enlarged and revised edition translated from 
the German by Prof. F. M. Rowe. Pp. xii + 
276+45 plates. (London : Chapman and Hall, 
Ltd., 1928.) 21s. net. 

Prof. Rowe’s translation of “ Die Kunstseide und 
andere seidenglanzende Fasern ” represents a 
thorough revision and considerable extension of 
the original German work by Dr. Reinthaler, and 
is undoubtedly one of the best books on the subject. 

In addition to a full account of the manufacture 
and properties of the better known types of arti¬ 
ficial silk, it gives adequate descriptions of Lilien- 
feld’s viscose, the various ether silks, and of such 
products as staple fibre, tape, and cloth-like fabrics 
made directly from cellulose solutions. The sec¬ 
tion on microscopy, which is illustrated by about 
thirty-five photomicrographs and several diagrams, 
is particularly interesting : but the rest of the 
chapter on the properties of artificial silks might 
perhaps have brought out more effectively the 
special advantages and disadvantages of the 
various types of artificial silk in relation to the 
natural fibres. Again, some sections in the chapter 
on the examination and testing of artificial silks 
are less exhaustive than might be expected from 
the practical importance of such examinations. 
Thus in the section on the determination of arti¬ 
ficial silk in mixed fabrics, only one method appli¬ 
cable to mixtures of wool and artificial silk is 
described, and none applicable to fabrics con¬ 
taining real silk. 

Of the 260 pages of text, tw r enty-nine pages are 
given to the dyeing of artificial silks, seventeen to 
its uses, and nine to the economic situation of the 
industry. The final chapter deals very briefly with 
wild silks, vegetable silks, and modified cottons. 

The. Forestry Question in Great Britain. By Prof. 
E. P. Stebbing. Pp. viii +217. (London : John 
Lane, The Bodley Head, Ltd., 1928.) Is. 6d. net. 

This book has been written with the view of placing 
before the general public the present position of 
forestry and its bearing upon future timber supplies. 
The book is divided into two parts : (I) the case 
for the public ; (2) the case for the forester. The 
first part begins with a chapter on historical matter 
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concerning forestry, and is followed by an examina¬ 
tion of questions such as public opinion on the 
forestry question ; the soft wood timber supplies 
and industrial requirements ; timber supplies of 
the countryside; the financial aspect, of the 
forestry problem ; protective woods, beauty spots, 
and playgrounds ; etc. In the second part of the 
book the author deals with technical problems, 
different types of forests and the reasons for 
growing them ; privately and publicly owned 
forests ; the work of the Forestry Commission, 
including the present census of British woodlands, 
and many other interesting problems. 

The author has succeeded in producing a book 
that can be read with profit by both technical and 
non-technical people, for the technical part is so 
worded that it can be clearly followed by those 
who have not made a study of forestry questions. 
From Prof. Stebbing's position as chief of the 
Department of Forestry at the University of 
Edinburgh, he is well able to write with authority 
upon the subject under review. 

Beneath Tropic Seas : a Record of Diving among the 
Coral Reefs of Haiti. By Dr. William Beebe, Pp. 
xiii +234 +39 plates. (Now York and London : 
G. P. Putnam’s Sons, Ltd., 1928.) 15«. net. 

The use of the diving helmet, the glass-bottomed 
boat, and the under-water camera, has given new 
zest to the study of marine life, and the Haitian 
Expedition of the Department of Tropical Research 
of the New York Zoological Society could scarcely 
have chosen more promising ground for testing the 
value of a floating laboratory. The scientific re¬ 
sults of the expedition are promised in due course, 
but in the meantime the Director has published 
this volume as a popular exposition of the methods 
and possibilities of a new line of investigation. It 
is picturesquely, if somewhat diffusely, written, and 
gives a fair impression of the varied interests of 
nearly five months’ exploration in the sea and in the 
jungle. For the would-be explorer a series of use¬ 
ful appendices describes the equipment necessary, 
the apparatus and methods of submarine photo¬ 
graphy, and the cost of the expedition, which, in¬ 
cluding the schooner, outfit, and staff of nine for 
five months, amounted only to about £3000. 

Social Psychology : the Psychology of Political Domi¬ 
nation. By Prof. Carl Murchison. (The Inter¬ 
national University Series in Psychology.) Pp. 
x+210. (Worcester, Mass.: Clark University 
Press ; London : Oxford University Press, 1929.) 
165. net. 

Prof. Murchison does not intend his book to be 
used as a text-book, though according to him it 
may be so used by those who “ are not forced to 
lead the life of formal quizmasters He is worried 
by the barrenness of much of so-called social psycho¬ 
logy and has attempted to make it more concrete. 
He considers in turn diverse subjects such as birth- 
control, community justice, tne social contract 
theory, socialism, anarchy, democracy, and others, 
from their psychological aspects. His treatment, 
however, is too slight to be of substantial value. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice ts taken 
of anonymous communications.] 

Ore-lead and Rock-lead and the Origin of 
certain Ore Deposits. 

In an earlier communication to Nature {April 3, 
1926, p. 482), I attempted to show that of the lead 
dispersed through igneous rooks, roughly one-half iH 
of radioactive origin. The atomic weight of the lead 
of radioactive origin can be evaluated from the pro¬ 
portions of uranium and thorium in rocks, taking the 
rate of generation of lead by thorium as 0*38 times its 
rate of production by uranium. The following table 
(compiled mainly from determinations by Joly and his 
collaborators) covers a sufficiently wide and repre¬ 
sentative range of data for our purpose. 


Type of Rock. 

Uranium x 10* 
gm./sm. of 
Rock. 

Thorium x 10* 
Kin./gm. of 
Rock, 

Th/U. 

PeridotiteH . 

1-50 

3-3 

2*2 

Plateau basalts . 

2-25 

5*1 

2-3 

Oceanic basalts . 

3-45 

0-0 

1-6 

Eologitea 

Diontes and 

099 

1-8 

1-8 

Andesites . 

’ Intermediate ’ 

51 

9-0 

! 18 

rocks 

7-6 

10-4 

2-2 

Granites 

00 

20-0 

2-2 


Adopting the value Th/U = 2 - 2 , the mixture of lead 
isotopes freshly generated (64*4 per cent of 206 and 
46-6 per cent of 208) would have an atomic weight of 
206-91 ; and, since the ratio Th/U does not vary 
much, the mixture would be about the same for all 
common rocks. If we take ‘uranium‘-lead as 97 per 
cent 206-016 and 3 per oent 207 016, thus allowing for 
the packing effect and the presence of actinium-lead, 
its effectual atomic weight is found to be 206-046 
(agreeing closely with several good determinations of 
lead from uroninites); and the mixture, with thorium- 
lead taken as 208-016, now becomes 206-94. Since 
uranium disintegrates more rapidly than thorium, 
the ratio Th/U must have been lower in the past than 
it is to-day. 1600 million years ago, for example, the 
value corresponding to 2-2 would have been about 
1*9, and the lead then generated would have had an 
atomic weight of about 206-8. Thus the average 
lead produced and accumulated in rocks during the 
eartns geological history cannot have an atomic 
weight higher than 206-9. 

In striking contrast with this result we find that 
the atomic weight of ore-lead from such ores as galena 
and oerussite never differs significantly from 207*2. 
The most reliable recent determinations are listed in 
the accompanying table. 

The senes 2-8 m the table is of special interest in 
proving that the atomic weight is independent of the 
period of mineralisation. If the Tertiary ore-lead be 
a mixture of original lead and generated lead in pro¬ 
portions giving a resultant atomic weight of 207*21, 
then obviously the others, and especially the Pre- 
Cambrian lead, should have hod an appreciably higher 
atomic weight, since the proportion of generated lead 
was then very much smaller. It is therefore reason¬ 
ably certain, if the data be representative, that no 
appreciable part of ordinary lead can have been de- 
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rived from the radioactive elements during their 
terrestrial history. It follows from these results that 
from whatever part of the earth’s interior ore-lead 
may have come, it must have lain in an environment 
where it was unaffected by radioactively generated 
lead. This conclusion provides additional evidence 
in favour of the well-supported hypothesis that within 
the earth the proportions of uranium and thorium 
fall off until they become negligible. It is also in 


Source of Lead. 

Atomic 

Welsht. 

Analysts and References. 

1. Commercial Ni¬ 
trate 

207-22 

Baxter and Grover, 

J . Am. Chem. Sac., 
1915, p. 1027 * 

2. Cerussite, N.S.W. 
(Pre-Cambrian) 

207-22 


3. CeruBsite, Eifel 
(Carboniferous) 

207-20 


4. Galena. Nassau 
(Carboniferous) 

207-21 


5. Galena, Joplin, 
U.S.A. (Post 
Carboniferous) 

207-22 


6. CeruBsite, Idaho, 
U.8.A. (Ter¬ 
tiary) 

207-21 


7. Galena. Wash., 
U.S.A. (Ter¬ 
tiary) 

207-21 


8, Vanadinite and 
Wulfenite, Ari¬ 
zona, U.S.A. 
(Tertiary) 

207-21 


9. Galena, U.S.A. . 

207-18 

Richards and Wads¬ 
worth, ibid., 1916, 
p. 2013 

10. Common lead . 

207-187 

Richards and Hall, 
ibid., 1917, p. 537 

11. Common lead , 

207-184 

Richards and Same- 
shiraa, ibid., 1920, 
p. 928 

12. Common lead . 

207-18 

Richards and Putzeys, 
ibid., 1923, p. 2950 

13. Common lead 
(Distillation 
fractions) 

207-23 

Hdnigsehmid and 

Steinheil, Berlin, 
Ber 50B, 1923, 

p. 1831 

14. Common lead . 

207-19 

Piutti and Migliacci, 
Oazz. chem, ital., 
1924, p. 005 
Gleditsoh, Dorenfeldt 
and Berg., J. Chem. 
Phys., 1025. p. 253 

15. Common lead . 

207-22 

16. Common lead . 

207-21 

_ 1 

Richards, King, and 
Hall, J . Am. Chem. 
8oc„ 1920, p. 1630 


accordance with Prof. V. M. Goldschmidt’s hypo¬ 
thesis of the existence beneath the silicate shells of a 
zone which is characterised bv its relative richness in 
metallic sulphides (Nature, July 6 , 1929, p. 15). 

Now, since the atomic weight of ore-lead is 207*2, 
and that of the lead generated within the rocks is 
206-9, it follows that rock-lead, being on an average a 
mixture of these in equal parts, should have an atomio 
weight of about 207-06. In the course of a thorough 
search for atomic weight data bearing on the above 
argument, I have found a determination which seems 
to substantiate it. In 1923 Piutti and Migliaoci de¬ 
termined the atomic weight of lead from the sublimate 
mineral, cotunnite (lead chloride), which originated 
during the 1900 eruption of Vesuvius ( Att . JR. Accad . 
Lined, 32 (1), 468-472; 1923; ahd Oazz. them, ital ., 
’ 54 , 605-610; 1924). Their results ranged from 
207 -025 to 207*079, and gave a mean value of 207*05. 






478 


NATURE 


[Septembeb 28, 1929 


For ordinary lead, as listed in the above table, their 
mean value was 207*19 ; and the difference has 
hitherto not been explained. 

The lead in cotunnite was emitted as chloride with 
the catastrophic outbursts of gases that characterised 
the 1906 eruption. Before the eruption it must, 
therefore, have been dispersed through the magma 
responsible for the activities of Vesuvius. This 
particular lead can thus be justly claimed os a genuine 
sample of rock-lead, and the apparently abnormal 
value of its atomic weight can now be adequately 
accounted for, as it is exactly what the value for 
average rock-lead should be, 207-05. 

Too much weight must not be given to the exact 
numerical coincidence, for the Vesuvius magma is a 
differentiated type, and we are still in ignorance as to 
the nature of the parent magma of which it is a 
residual. The parent magma may, or may not, have 
represented an average kind of rock-substance. The 
significant point is rather that for all rocks, and 
therefore for all corresponding rock-magmas, the 
atomic weight of the contained lead should lie be¬ 
tween 206*9 and 207*2. By the case cited the validity 
of the deduction is established. It is to be hoped 
that additional atomic weight determinations will be 
made on lead from cotunnite and associated basic 
chlorides of lead occurring in other volcanic centres 
whore the magma types are of a less specialised com¬ 
position. 

In the light of the very cogent evidence that has 
been presented, the inference can no longer he evaded 
that the lead of ore-bodies such as those in which 
galena commonly occurs cannot have been derived 
from the magmas of igneous rocks. Moreover, if this 
be true of lead, it is only reasonable to regard it as 
equally true of the associated sulphide-minerals, 
including those of silver, zinc, copper, and iron. 
Thus we ore led to agree with Prof. J. W. Gregory— 
at least for certain deposits—that “ the source of the 
ores appears to lie in a zone deeper than that of the 
ordinary igneous rocks'* (“Economic Geology", 
London, 1928, p. 19). In this connexion it may be 
significant that in several outstanding provinces of 
lead-zino deposits (for example, Pemiines, Mississippi 
Valley, and western Transvaal) a most perplexing 
feature has been the failure to discover any exposures 
of igneous rocks with which the ores could be cor¬ 
related. Prof. Gregory's hypothesis of the origin of 
certain ore-deposits—first published in 1906 {Trans. 
R . Inst., 1906, p. 9)—is thus by no means inconsistent 
with geological observations, though it has generally 
been regarded as a heresy. It is nevertheless a re¬ 
markable tribute to the solidarity of science that it 
should first receive unequivocal support from a source 
so apparently unrelated as that of atomic weight 
determinations. Arthur Holmes. 

The University, 

Durham, Sept. 3. 


Compressibility of Crystals. 

In Nature of Mar. 23, 1929, p. 448, N. Rashevsky 
calls into question the experimentally determined 
values for the compressibility coefficient. He points out 
that there is good evidence that sub-microscopic cracks 
depress the true tensile strength of materials to small 
values, and suggests that these cracks may likewise 
lead to compressibility coefficients much greater than 
the true coefficients, which in fact may be zero. 
In an attempt to estimate the volume of these cracks, 
he concludes that possibly several per oent of the 
volume of crystals is void. Sinoe the total volume 
ohange over a range of 10,000 atmospheres is ordinarily 
only a few per cent, he reasons that u it is not impossible 
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that practically the whole change of the volume is due 
to the decrease of the size of the cracks 

To workers in this field this suggestion is so severely 
iconoclastic that it should be very thoroughly examined, 
especially, as Rashevsky points out, since the com¬ 
pressibility coefficient is basic in the calculation of the 
exponents of the repulsive forces (or potentials) in 
crystals. It is the purpose of this communication to 
attempt to show the genuineness of the compressi¬ 
bility coefficient, under two headings: (1) Internal 
evidence from the inter-relationships of the generally 
aocepted compressibility coefficients among them¬ 
selves and with other physical properties; (2) possible 
volume of internal voids. 

(1) The atomic volume curve of the elements 
(arranged according to atomic number) is very distinctly 
a periodic property, clearly not dependent for its 
periodicity upon crack formation. The compressi¬ 
bility curve parallels the atomic volume curve with 
remarkable fidelity (as shown first by Prof. T. W. 
Richards, Carnegie Institution Publication , No. 70, 
1907, p. 66, but more completely later by the same 
author, Jour. Frank . Inst., July 1924, p. 9), the 
alkali metals on each curve appearing at the summits 
of sharp peaks, but even more convincing, the small 
and scarcely perceptible peaks at zinc and cadmium, 
respectively, on the atomic volume curve appearing 
faithfully on the compressibility curve. Sections of 
this curve show a surprising parallelism, ew that which 
includes the elements tin, antimony, tellurium, iodine, 
and caesium (R. F. Mehl and B. J. Mair, Jour. Amer. 
Chem. Soc. t 49, 1897 ; 1927). The atomic volumes of 
tin, antimony, and tellurium are, respectively, 16*2, 
18*2, and 20*4. This increase is reflected in the 
compressibility coefficients, 1*9 x 10**, 2*4 x 10**, and 
6*0 x 10" 4 . If it be admitted that the periodicity in 
the atomic volume be legitimate, it will be difficult 
to escape the conclusion that these compressibility 
coefficients are likewise legitimate. 

If it is assumed that the entire or major portion of 
the volume decrease on pressure increase is caused by 
the presence of voids, it becomes difficult to under¬ 
stand the compressibility of such elements as tellurium, 
iodine, sodium, and caesium (to choose only a few), 
which have initial compressibilities varying from 
5*0 x 10* 8 (tellurium) to 61*0 x 10" 8 (csesium), and 
would contract in volume under a pressure of 10,000 
atmospheres to the extent of 4 per cent (tellurium), 
correcting for the pressure coefficient of compressi¬ 
bility, and 60-60 per cent (caesium), allowing for the 
pressure coefficient which is not known. It can 
scarcely be held that the volume of the oracks can 
amount to so much as 60 per cent in caesium, and 
with the admission of a valid and high compressibility 
coefficient for this element, it is difficult to deny smaller 
but none the less valid coefficients to the other 
elements in the face of the numerous and comprehen¬ 
sible in ter-relationships which the compressibility 
coefficient exhibits with many other physical proper¬ 
ties. 

In addition, the heats of formation of the oxides 
and the chlorides of the metals parallel the compressi¬ 
bilities of these metals (T. W, Richards, Smithsonian 
Report , 1911, pp. 199-216), and the reciprocals of 
the absolute melting-points likewise closely parallel 
the compressibilities. It is not reasonable to assume 
that the heats of formation of compounds, or the 
melting-points of the pure metals, are in any way 
conditioned by the presence of cracks. 

In general, it must be admitted that the many and 
varied inter-relationships between the compressibility 
coefficients as they are generally aocepted and the 
various physical and chemical properties of th© ele¬ 
ments are presumptive evidence of common controlling 
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basic factors, and therefore testify to the validity of 
those coefficients. 

(2) Rashevsky’s approximation for the volume of 
the internal cracks is several per cent of the total 
volume. Direot experimental evidence can be quoted 
against this approximation, namely, the close agree¬ 
ment between the lattice constants calculated from 
density measurements and those measured directly 
by the diffraction of X-rays. Until the work of 
Bearden ( Proc . Nat. Acad . Sci ,, 16, 6; June 1929) 
such a test could not be performed, since the lattice 
constant of cal cite was calculated directly from the 
density and then used as a unit for the measurement 
of X-ray wave-length. It could then have been 
argued that cal cite crystals (and other crystals) 
actually contain voids leading to erroneous measure¬ 
ments of X-ray wave-lengths. Bearden, however, 
has measured the wave-lengths of copper Ka and X/3 
directly by diffraction from an optical grating. His 
results are shown in the accompanying table and 
compared with the measurements of Siegbahn based 
on the accepted lattice constant of caloite : 



Ka. 

Kfi. 

Probable 

Error. 

Bearden 

1-6422 

1-3926 

± 0*0002 

Siegbahn 

1*5386 

1-3893 

±0*0006 

Difference 

00036 

0*0033 

± 0*0007 


It is true that there is an unexplained numerical 
discrepancy of 0-23 per cent between the two results, 
but it is of the wrong sign to be accounted for by the 
presence of internal cracks. That is, the presence of 
internal voids in calcite would lead to low density 
values and therefore to high values of the calculated 
lattice constant, which in turn would give erroneously 
high values for wave-length. A direct measurement 
of wave-length should then give lower wave-lengths, 
but the opposite is true. 

It is scarcely pertinent to the present note to discuss 
the reasons which may be found to account for the 
discrepancy noted above—it is sufficient to point out 
that the data quoted in (2) cannot be reconciled with 
the existence of any internal voids whatsoever, but 
rather must be taken to signify exactly the opposite. 

The above discussion does not, of course, question 
the reality of the surface cracks, for which there has 
been good experimental evidence supplied by Griffiths, 
Jofte, Kapitza, and Zwicky, and for which there are 
exoellent theoretical grounds. No experimental evi¬ 
dence, however, has ever been presented in proof of 
internal cracks, and in fact the data given in (2) 
appear to preclude their existence. In addition, there 
are no theoretioal considerations known, at least to 
us, requiring their existence. It seems certain, there¬ 
fore, not only that solids have real compressibility 
coefficients, but also that the accepted values are 
very dose indeed to the true values. 

R. F. Mehl. 

R. H. Canfield. 

Division of Physical Metallurgy, 

.Naval Research Laboratory, 

Washington, D.C. 


Ice-bergs 1st a High Latitude. 

The occurrence of small ice-bergs in the northern 
part of the Greenland Sea—the strait between Green¬ 
land and Spitsbergen—end in the same situation, and 
also in a lower latitude off the Greenland coast of mud 
or alluvial matter on the surface of the drifting ice, 
are facte that appear worthy of attention. 
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Ice-bergs are not usually said to occur in the 
northern part of the Greenland Sea; Scoresby 
(“Arctic Regions”, vol. 1, p. 104) comments on their 
rarity, while according to Nansen (“Hunting and 
Adventure in the Arctic”, p. 37), “there are practi¬ 
cally none in the whole Polar Sea The log-books 
of the whaling vessels in my possession, however, 
prove that they do occur but are of small sjse, and 
only occur at intervals of years. For example, they 
are mentioned in a high latitude and at a distance from 
land in the log-books of both the Eclipse and Hope 
in 1876, in 1878, in 1883, and in 1887, but not in the 
intervening years. 

Three of the entries in the Eclipse's log-book reads 
as follow : May 26, 1878, Lat. 79° 20'; Long. 4° 30' 
east ; “ cruised about near the impenetrably ice ; 

numbers of ice-bergs about, some of them had (evi¬ 
dently) been through a heavy sea having large lumps 
of (sea) ice washed up on top of them at least 12 feet 
above (sea) level”. June 26, 1878, Lat. 79° 46'; 
Long. 6° east; “ made (the ship) fast to an ice-berg 
and took fresh water ice on board June 2, 1887, 
Lat. 79° 7'; Long. 2° 66' east; “ many ice-borgs in 
sight ; seventeen being in sight from the mast-head 
(at one time) . . . (this year) they are equally 
numerous north as far as we have been ” (Lat. 
80° 10'). 

The place of origin of these ice-bergs, a mystery 
in 1887, now seems to be the recently discovered 
Nicholas II. Land ; at least, this is the conclusion I 
come to after reading Commander Transahe’s account 
of its discovery ( Geographical Review , vol. 16, p. 367). 
I was with my father in 1887, and can say that the 
ice-bergs we saw on June 2 in Lat. 79° are similar to 
those the Russians saw in 1913 aground near Nicholas 
II. Land. They were flat or table-topped and of very 
moderate size and height, and agree with Transehe a 
description. If this conclusion is correct, they prob¬ 
ably drift north-east from Nicholas Land—parallel 
to the drift of the Fram —to a point north of Franz 
Joseph Land before they commence to drift south¬ 
west towards the Greenland Sea. 

The fact that these small ice-bergs do not make 
their appearance in the northern part of the Green¬ 
land Sea every year may be due to the want of a 
sufficiently high tide to float them, and of a strong 
enough southerly wind to start them off on their long 
and circuitous voyage towards the sea. 

Mud or alluvial matter is now well known to occur 
on the surface of the ice that drifts south through the 
Greenland Sea, but the actual finding of it does not 
appear to have been described. The following refer¬ 
ences to it in the log-books of the whalers may there¬ 
fore prove of interest. 

Log of Eclipse ; Aug. 1, 1876, Lat. 68° 64'; Long. 
20° west; “ having now left the ice it will be proper 
to mention here that during our search for whales we 
have sailed amongst the ice from Lat. 80° 10' Long. 
6° east to Lat. 68° 40' Long. 22 p west, and throughout 
the whole of this distance much of the ice (estimated 
at a third) was covered more or less with a light grey¬ 
ish looking mud, much dispersed, and also (in places) 
with dark red mud, but not in such quantity. It (the 
latter) was always in solitary pieces by itself. From 
its (tne mud’s) appearance I (at first) thought it 
must have been thrown up by a volcano, but having 
taken a sample on board and washed it, I found it to 
contain a vast number of marine shells, (particles of) 
mica, and fine sand.” Log-book of Hope; July 16, 
1879, Lat. 78° 40'; Long. 1° 30' west; “came to a 
large mound of earth of a brownish hue. ... Its 
weight was (estimated to be) about 60 tons ; brought 
»• some on board ; found it consisting of sand and 
shells ” ; and on the fly-leaf of the log-book (a 
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meteorological one) : “ the mound of earth I fell in 
with on July 15th was on the ice. . . . There were 
numerous birds sitting on. There were also a few 
eggs.” 

The mud referred to in the whaling ships’ log-books 
was on the surface of the ice under the snow and 
consequently not visible until the latter melted. A 
sample 1 collected in 1887 and showed to the late 
Sir John Murray, as stated in the Zoologist , p. 104, 
1889, consisted mostly of minute particles of quartz, 
mica, etc., the whole, when collected and allowed to 
dry, cohering into a yellowish brown clay. 

Like the tree trunks, mentioned in the log-books, 
found sometimes frozen into the ice, sometimes floating 
in the water, the mud obviously came from the Lena 
and other rivers emptying into the Arctic Ocean, but 
why it occurred on the surface of the ice was, in 1887, 
hard to understand. The explanation, which Prof. 
Gregory of Glasgow has kindly furnished me with, is, 
however, simple enough ; the particles of qtiartz, etc., 
at one time suspended in the water, are incorporated 
in the ice when the sea freezes and, since three or 
four years may elapse before the ice enters the Green¬ 
land Sea, and in this period its upper surface melts 
in summer and its under surface is added to in winter, 
the particles of mineral matter rise and eventually 
form a layer on the top of the ice. 

The quantity of mineral matter that gets trans¬ 
ported in this way in the course of years, to be 
deposited eventually on the floor of the ocean far 
from its place of origin, seems to be much greater 
than is generally supposed. 

Robert W. Gray. 

8 Hartley Road, 

Exmouth, July 18. 


The CH-Band at X3143 and a New NH-Band 
at X2530. 

With a condensed spark discharge (10-40 thousand 
volts transformer with two Minos-jars of 4000 cm. 
capacity eaoh) between tungsten and carbon electrodes 
1 cm. apart in an atmosphere of hydrogen at about 
7-10 cm. pressure as a source, a system of CH-bands 


From the general characteristics of the band, it is 
suggested that it belongs to a *2 —> *11 system. In 
fact, it has a common final level fl n with the bands 
at AA3900, 4300, since the combination differences 
R(j k ) - P(j k + 2) just coincide with those calculated by 
Kratzer from the data of the other two bands {Zb. /. 
Phya 23, 298 ; 1924 ; cf. also Mulliken, PKya . Rev., 
30, 781 ; 1927). The upper rotational levels as 
calculated from the R(j k ) - P(j k ) differences are 
approximately given by 

*"Uu)= 14*24 J k (j k + 1) - 1-531 6 x 10+ 1)* 

Uk - 0 , 1 , 2 , . . .), 
as it should be for a *2 term. The doublet structure 
of the branches, which manifests itself near the origin, 
gives the approximate measure of the doublet spacing 
a ila - It is again coincident with the values 

calculated from the formula for the *11-terms ; 

F’(j) = 14-2071(^(7 + 1)’ -»*-/>) 

- 1-4466 x 10-»(\/(j 4 J)* - <r* - p ), 

where <r- 1 and j*=j k + l, p—h for *ilg term, j~j k ~ 4, 
P~ - J for *11 1 term (Kratzer, loc, cit., p. 306). More¬ 
over, the (r-type doubling in the *11 state gives rise to 
a ‘ combination defect 1 in the Q-braneh, which is 
actually observed and can well be accounted for by 
assuming the numerical values given by Kratzer 
(loc. cit., cf. Table 21). Further evidence 5s supplied 
by the study of the missing lines and relative in¬ 
tensities at the beginning of the branches. These are 
all in accordance with the theory. The nuclear 
distance in the *2 state is r 0 ' = 1*12 x 10'* cm. 

With the same type of discharge and a lithium 
electrode to avoid the contamination of the spectrum 
due to the tungsten lines—any other element like 
potassium, which has a small ionisation potential 
and few lines in the spectrum, answers the same 
purpose—in a mixture of nitrogen and hydrogen gases 
at about 5 cm. partial pressure, a new simple band 
at \2530 has been obtained. Its intensity is feeble 
in comparison with the NH-band at A330O, which 
appears with an abnormally great intensity together 
with the N s -bands. Nevertheless, the analysis could 
be carried out with ease, which shows that its emitter 



Fig. 1.—CH-band at *3148. Strong set of branches at 3148 ii the 0- 0 band, 
Subsidiary band at 3157 la the 1-1 band. 


is observed. The band with its intensity maximum 
at X3143, originally reported by Fortrat (CM., 178, 
1272 ; 1924), appears with strong intensity together 
with the well-known bands at X3900 and A48O0. The 
measurement of the wave-lengths, though not very 
accurate, and the analysis of the band have been 
carried out using the spectrogram taken with a Hilger 
quartz spectrograph E2. Fig. 1 gives the diagram¬ 
matical view of the band. 


is the NH-dipole and the corresponding 
transition is of l 2 —^ in type. The nuclear 
separation of the molecule in its initial and 
final states are r 0 '= 1*03 x 10“* cm. and 
r 0 *= 1-06 x 10‘ 8 cm. respectively. Details 
will be published elsewhere. 

Tajceo Hoei. 

Port Arthur College of Engineering, 
South Manchuria, Japan. 


Isomorphism and Homology. 

It is well known that the law of iso¬ 
morphism discovered by Mitscherlich is 
now accepted with considerable limit¬ 
ations. Marignac, for example, showed 
long ago that the compounds ZnTiF*, 
0H g O, ZnCbOFjpflHjO, ZnWO^,611,0, 
though homomorphous and capable of 
forming mixed crystals, are not identical 
in chemical formula. It is to be assumed 
that there are not only homologous ele¬ 
ments but also homologous radicals. The ability to 
form mixed crystals, homomorphism, and identity of 
chemical formula are not necessarily co-existent. 
But when certain elements or radicals can be 
substituted totally or partially in very different salts, 
the analogy of these elements or radicals remains 
^indisputable and makes legitimate the parallelism of 
chemical formula. 

Dr. Fulin Behary Sarkar, working in the Inorganic 
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Department of this Laboratory, has been studying 
the relationship of chemical homology and mixed 
crystallisation, and starting from Langmuir’s theory 
of 4 octets \ oame to the conclusion that isoelectric 
isostercs should exhibit close relationship in chemical 
and physical properties. 

Transport experiments showed that the so-called 
double fluorides of beryllium and ammonium or 
potassium are really complex salts having BeF 4 as a 
bivalent anion, though partially dissociated into Be ++ 
and 4F*. BeF 4 ~ is isoateric and isoelectric with S0 4 "~, 
having 5 atoms and 32 peripheral electrons, the co¬ 
valences of beryllium and sulphur being 4 in each 
case. Molecular volumes of (NH 4 ) a BoF 4 , (NH 4 ) a 80 4 , 
K 9 BeF 4 , and 1 y 9 S0 4 are found to be very closely alike. 
They form mixed crystals in all proportions. Further, 
the constituent ions, namely, and Be^, as well 

as O"' and F*\ have identical ionic radii as deter¬ 
mined by v. Goldschmidt. 

Regarding mixed crystallisation of two chemical 
species, which entails equality of molecular co¬ 
efficients, thermal and elastic, as the best criterion 
of chemical analogy, Dr. 8arkar has prepared the 
following double salts: K a BeF <t NiS0 4 , 6tt 2 0 ; 
K a BeF 4 , ZnS0 4 , 0H a O ; K a BeF 4 , Co80 4 , 0H a O ; 
K a BoF 4 , Cu80 4 , 6H a O, which are monoclinic and iso- 
morphous with the well-known double sulphates of 
potassium and those of the magnesium family of ele¬ 
ments studied by Locko. Curiously enough, potassium 
sulphate forms only the above four double salts, 
whereas with the double fluoride of ammonium and 
beryllium, Am a BeF 4 , the following isomorphous double 
salts have been prepared by Dr. Sarkar: 

Am a BeF 4 , NiSO,, 6H 2 0 Am 2 BeF 4 , Fo S0 4 , 6H a O 

Am a BeF 4 , CoS0 4 . 6H a O Am 2 BeF 4 , MnS0 4 , 0H 2 O 

Am a BeF 4 , ZnS0 4 , 6H a O Am a BeF 4 , Mg80 4 , 6H a O 
Am a BeF 4 , Cd S0 4 , 6H a O 

Here also the only missing one is that of copper, as 
was observed by Locke with Am a SCh. 

In the above examples, BeF 4 ~“ has partially re¬ 
placed S0 4 “*. Dr. Sarkar has also succeeded in 
isolating a series of double salts in which S0 4 ions have 
been completely replaced; for example, Am a BeF 4 , 
NiBeF 4 , 0H|O, perfectly isomorphous with the afore¬ 
said series. Further corroborative evidence of the 
analogy is afforded by the preparation of the following 
alums : Am a BeF 4 , A1 2 (S0 4 ) 3 , 24H a O, and Am 2 BeF 4 , 
Fe|(S0 4 ) 8 , 24H a O. 

By fusion of barium chloride with Am a BeF 4 , Dr. 
Sarkar has isolated crystalline BaBeF 4 corresponding 
to crystalline Ba80 4 . The crystallographio constants 
of the double salts are found to be very close to those 
of the double sulphates studied by Tut ton. 

A detailed account of the investigation will appear 
in a forthcoming issue of the Journal of the Indian 
Chemical Society . P. C. Ray. 

Department of Chemistry, 

University College of Science 
and Technology, 

Calcutta, Aug. 8. 


Origin of Nor’westore. 

Dunum spring said summer Bengal is oc3asionally 
visited by a type of severe thunderstorms locally 
known as the KabBaiaakhi » or the 4 fateful thing 5 of 
the month of Baieakh (April 15-May 15). These 
storms usually approach a station from the north¬ 
west and burst suddenly with great fury. The path 
of a nor'-wester may vary in width from a few hundred 
feet to a mile, and the distance overrun seldom exceeds 
50 miles. These storms are more frequent in the late 
afternoon, although they are known to occur also at 
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other times of the day. A nor’wester is always 
associated with a thunder-shower, and the precursory 
signs of its approach are the same as those which herald 
the coming of a violent thunderstorm. 

During last summer one of us (G. Chatterji) led 
an expedition to south Bengal to study the upper 
air conditions associated with nor’westers. O* three 
occasions it was possible to collect some information 
from soundings by Dines and Chatterji meteorographs. 
A typical height-temperature graph obtained on one 
occasion just before the passage of a storm is repro¬ 
duced in Fig. 1. It appears that the nor’wester type 
of thunderstorms originates through the overrunning 
of a warm moist southerly or south-westerly wind by 
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a westerly or north-westerly cold air with a high lapse 
rate, la the present case the cold air overran the 
moist air at 2-7 km. and extended to 3*3 km. The 
air in this layer had a superadiabatic lapse rate of 
32° C. per km. while the air underneath was almost 
saturated and had a lapse rate of 5° C. per km. On 
all the throe occasions the 4 overrunning ’ took place 
in the south-eastern quadrant of a low pressure area 
which developed a 4 wind-shift line ’ more or less 
defined. 

Thus the general conditions under which nor’- 
westers occur in Bengal appear to be exactly similar 
to those giving rise to 4 tornadic ’ thunderstorms in 
the Mississippi Valley of the United States of America 
(Humphreys, “ Physics of the Air ”, p. 344). Upper 
air soundings on nor’wester days show that there is a 
marked increase in the absolute humidity of the 
southerly current from the Bay of Bengal in the after¬ 
noon. This probably explains why tho nor’wester 
type of thunderstorms is more frequent during the 
afternoon that at any other hour of the day. 

8. C. Roy. 

G. Chattebji. 

Meteorological Office, 

Oaneshkhind Road, 

Poona, India, July 26. 


Control of Diseases and Weeds In a Forest 
Nursery. 

Since 1920 seedling diseases caused by Corticium 
Solani Bourd. and Galas, and Botrytis sp. have done 
considerable damage in the Ministry of Agriculture's 
forest nursery at Baronscourt, County Tyrone, The 
attack has involved the two species Sitka spruce 
(Picea Sitchenais Carrier©) and Douglas fir (Pseudo- 
teuga DougUmi Carri^re). 

n2 
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In an attempt to eradicate the trouble, an ex* 
haustive series of trials have been carried out with soil 
fungicides, including sulphuric acid, Cheshunt com¬ 
pound, formaldehyde, mercuric chloride, and cresylio 
acid. The most satisfactory results were obtained by 
using sulphuric acid {1 in 80) applied to the soil on the 
same day as the seeds were sown. Cheshunt com¬ 
pound did not prove to be nearly so valuable as a 
fungicide for this particular purpose, although when 
applied to growing seedlings it exerted a distinct 
manurial effect and stimulated growth. Formalde¬ 
hyde, mercuric chloride, and creeylic acid did not give 
results which could be compared with those obtained 
by using sulphuric acid. 

The application of sulphuric acid at sowing time 
also greatly controlled the growth of weeds, and the 
cost of weeding the seed beds has been reduced by 
fifty per cent through its use, after allowing for the 
cost of the acid and of its application. The blow¬ 
lamp method recommended for weed control by 
Messrs. Benjamin Reid of Aberdeen has not given 
such good results under conditions obtaining in 
Northern Ireland. 

Sulphuric acid as a fungicide and weedicide has 
given equally good results when used on a large scale, 
and the treatment is now included in the routine of 
raising conifer seedlings in the forest nurseries of the 
Ministry. Up to the present, no adverse effect on the 
soil has been experienced by the application of the 
acid. 

It is expeoted that a full account of the work which 
has been carried out will appear in volume 3 of the 
Journal of the Ministry of Agriculture for Northern 
Ireland, to be published in 1939. 

Arthur E. Muskett. 

Department of Agricultural Botany, 

Queen’s University, 

' Belfast. 

The Frenkel Adsorption Isotherm. 

During an investigation into the temperature 
coefficient of the adsorption maximum of gases on a 
solid surface, we have had occasion to examine the 
Frenkel adsorption isotherm. This is written (Zeit. 
f, Phys ., 26, 133 ; 1924, equation 9a) : 

8 ~ = Ji + ^™*T)e-ujtr 

n °\ pvo / 

Frenkel deduces from this equation that at suffi¬ 
ciently low values of T the number of adsorbed mole¬ 
cules, n, approximates to a maximum value Sj<r 0 . 
It is difficult to see how this result is obtained. When 
p is very large this isotherm gives at the saturation 
maximum a value of n which approximates to 
$ 

- . and it is therefore at high temperatures and 

not low that n approaches Sl<r 0 . Moreover, the exist¬ 
ence of a marked temperature coefficient in the value 
of the adsorption maximum is very surprising, for 
the Langmuir isotherm which was developed from 
almost identical assumptions and using the same 
method has not this temperature coefficient. 

A closer examination of the equation has explained 
the discrepancy, for it appears that Frenkel has made 
a slight algebraic error in deducing the final equation. 
The corrected isotherm is 

-- a 0 (l. + 

n P*o T o ' 

which gives the saturation maximum which is 
independent of T. F. J. Wilkins. 

A. F. H. Wabd. 

Laboratory of Physical Chemistry, 

Cambridge, Aug. 14. 
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Attempts to induce Rainfall. 

The Colony of Hong-Kong has suffered from an un¬ 
precedented deficiency in rainfall during the twelve 
months ending June 30,1929, with consequent distress 
to the population, owing to water shortage.' 

Amongst the many suggestions received from the 
publio by the looal Government was the proposition 
that powdered kaolin, sprinkled from aeroplanes above 
suitable clouds, would induce precipitation; the 
method was stated to have been employed with suc¬ 
cess in other countries. After discussion with other 
government officials, I made the following recom¬ 
mendation :— 

“ I consider that the experiment might reasonably 
be attempted once. I have little doubt of its failure, 
but this avenue of relief may then be considered 
sufficiently explored and be definitely olosed there¬ 
after.” 

My personal opinion is plainly expressed in the fore¬ 
going ; had the Government refused to countenance 
the experiment, however, there would have remained 
a feeling in the public mind that one possible solution 
of the water problem hod not been tried. The ex¬ 
periment was made by the unit of the R.A.F. stationed 
here, and no precipitation occurred. 

The reports in the local press are now being com¬ 
mented upon by journals outside the Colony, usually 
with the implication that this Observatory was re¬ 
sponsible for the inception and conduct of the experi¬ 
ments. This was not the case ; the experiments were 
authorised by the Government to discount any subse¬ 
quent criticism. No belief in a materially successful 
result was held by the administration or its advisers, 
including my colleagues and myself. 

C. W. Jeffries 
(Acting Director). 

Royal Observatory, 

Hong-Kong, July 31. 


Dew: Does it Rise or Fall ? 

I think it may be said to do both. There is no 
doubt, as Mr. John Aitken proved many years ago, 
that real dew rises as vapour from the ground and 
condenses on cold surfaces near the ground. This 
may be observed on plantain or dandelion leaves 
rowing, for example, on a hard gravel path; the 
ard material loses its heat slowly during the night 
and, though there is no visible condensation, moisture 
continues to rise. The leaves will radiate their heat 
after sundown from the upper surface and moisture 
will deposit on the under surface only. There are, of 
course, other ways of showing the same effect. 

Another form of dew, which may be termed false 
dew, is caused by cold air, formed during radiation, 
flowing from a higher to a lower level. The cold air 
tends to cool the objects with which it is in contact 
and the water vapour present in the warmer air is 
thereby condensed. Mist over water and marshy 
ground is formed in this way and this dew may there¬ 
fore be said to fall. Some years ago I was able to 
show that at the lake level at Coniston the tempera¬ 
ture of the air in the early morning before sunrise was 
several degrees lower than at the top of the Ckmiston 
Old Man (2033 ft.), and whereas the grass was dripping 
with moisture at the foot of the mountain, that on the 
top was as dzy as on a warm summer's day. The cold 
air had descended and been replaced by the wanner 
air from below. 

_ J. B. Cohen. 

Coniston. 
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Progress of the Discovery Investigations. 1 
By Dr. Standby Kemp. 


OINCE the R.R.S. Discovery returned to England 
O at the end of 1927, the oceanographic and 
whaling investigations which the Discovery Com¬ 
mittee is conducting in the South Atlantic have 
been continued with the R.S.S. William Scoresby 
and at the Marine Biological Station in South 
Georgia. 

R.S.S. William Scoresby^ 

The WiUiam Scoresby sailed from Cowes in the 
last week of 1927 with Mr. D. Dilwyn John in 
charge of the scientific work. The commencement 
of the voyage was marked by a tragedy, for two 
days after leaving port, in a heavy gale in the Bay 
of Biscay, leading Beaman Sydney Cook was washed 
overboard and lost. During the previous com¬ 
mission he had proved himself a cheerful and 
willing member of the small ship’s company, and 
his practical experience of trawling had been a 
valuable asset. Shortly before reaching the Falkland 
Islands the vessel met a number of fin whales and 
experiments were made in whale-marking. Eight 
hits were recorded, and it is believed that at least 
five whales were marked. 

On Feb. 7 the Scoresby left for South Georgia, 
taking on the passage a line of seven stations, 
mostly in deep water, at whioh observations were 
made on plankton and hydrology. As in the 
previous season, icebergs were unusually numerous, 
and one of the stations was taken under the lee of 
a berg estimated to have a length of 50 miles. 
At South Georgia the vessel was engaged until 
Mar. 13 in repeating the survey of the planktonic 
and hydrological conditions on the whaling grounds. 
This survey was hindered by fog and the presence 
of ice, but 48 stations were taken, 21 consisting 
mainly of plankton observations and 27 with full 
hydrological observations in addition. With the 
view of testing the uniformity of the plankton 
distribution in the area, series of continuous hauls 
with plankton nets were made during the course of 
the survey. One series of hauls with surface nets 
was made, and two with oblique nets worked from 
100 metres to the surface. The rather difficult 
technique involved in the latter operations owes 
much to the ingenuity of Mr. F. E. C. Davies, now 
acting chief officer of the vessel. 

At the conclusion of the survey the Scoresby 
unfortunately touched a rock in the approaches to 
Stromness Harbour. This caused damage to the 
stem frame, and delayed resumption of work until 
April 14, when the whaling season was concluding. 
The whaling factories reported that paok-ioe was 
dosing in on the South Shetlands, and some of 
them nad already left on the Petum voyage to 
Europe. 

In these conditions it was not possible to com¬ 
plete the full programme. The Scoresby sailed 
from South Georgia on a south-westerly course and, 

i *** w IUtvju, Oct. so, 
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after six deep-water stations had been taken, met 
pack-ice about 40 miles north of Clarence Island, 
the seventh station being worked in an open lane 
in the ice. The sea on this occasion was ominously 
calm and it became apparent that the vessel was 
sheltered by an extension of the pack lying to the 
north. During the night a south-west gale arose 
and the vessel succeeded with some difficulty in 
getting clear, with her decks and superstructure 
heavily coated with ice. So far as could be*ascer- 
taiited, the paok-ice formed an impenetrable barrier 
to further progress in a southerly direction, and a 
course was therefore set for the Falkland Islands. 
Seven further stations were taken, including three 
on the Burdwood Bank, and Port Stanley was 
reached on May 1. One night, when in the pack- 
ice, a number of fin whales came close up to the 
ship, apparently attracted by the lights on board ; 
marking guns were brought into operation, and it 
is believed that six of the whales were marked. 
This passage was the most difficult that has been 
made during the investigations. Weather of excep¬ 
tional severity was encountered throughout, and 
for eight days out of a total of seventeen the vessel 
was hove to. 

During the winter season of 1928 the William 
Scoresby continued the trawling survey which had 
been begun in 1926 of the plateau round the Falkland 
Islands. About 38 trawling stations were taken 
over an area some 400 miles in length by 300 miles 
in breadth. During this work particular atten¬ 
tion was paid to the edge of the continental slope, 
where it was thought that hake (the fish of greatest 
economic importance in the region) might occur 
plentifully. The results of this trawling survey 
cannot yet be definitely assessed. That they are 
not unpromising may be judged from the fact that 
in several areas hake were found in marketable 
quantities, though the season in which the opera¬ 
tions have hitherto been conducted may be expected 
(on analogy with northern fisheries) to be the least 
productive. 

In order to obtain some knowledge of the winter 
conditions on the whaling grounds, the Scoresby 
left Port Stanley for South Georgia on Aug. 19, 
repeating en route, the series of stations taken 
earlier in the year. After arrival, though much 
interrupted by* gales, fog, and snow', four lines of 
stations were completed and a further series of 
continuous surface nets was hauled. 

Since the Disoovery investigations began, the 
methods of operation of the whaling factories in 
the Dependencies have undergone a marked change. 
Four years ago these factory ships lay at anchor 
at Deception Island, or in other narbours in the 
South Shetlands, while their whale catchers worked 
in the neighbouring area. Recently, however, the 
factory ships have been taken along the edge of 
the pack, where the only shelter is that which the 
ice may afford; and since whales have been found 
in abundance, this more dangerous method of 
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operation has become general. The area worked 
in this way extends across the mouth of the Weddell 
Sea from Elephant Island and the South Orkneys 
so far east as the South Sandwich Islands. 

In September 1928 the Scoresby left South 
Georgia to observe conditions along the ice edge, 
but the first attempt, when pack-ice was found 
120 miles east of the island, was rendered abortive 
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Fig. 1.—Chart Illustrating the work carried out by the K.8.8. William 

ScoTttby along the edge of the pack -ice to the east of South Georgia 

in September and October 1928. 

by the onset of heavy weather. In the early days 
of October a line of stations was taken south-east¬ 
wards from Cooper Island, and continuing on an 
easterly course the pack was found in Lat. 55° 27' S., 
Long. 32° 21' W. With a westerly breeze 
the edge of the pack was often very 
sharply defined and frequently it was 
possible to make observations at its 
actual margin. The ice edge was followed 
in an easterly direction for several days, 
and as shown in Fig. 1, 13 stations were 
taken along a length of 300 miles. Mr. 

M. C. Lester, chief officer of the Scoresby , 
made some useful observations on ice 
conditions. The plankton was found to 
be characterised by a number of forms 
which are not found on the South Georgia 
grounds, among them Euphausia crystal - 
lorophias. This species was found in 
considerable abundance and may prove 
to be the chief food of whales frequent¬ 
ing the ice edge. 

Returning to South Georgia the Scoresby 
w r as dooked, and with minor repairs and 
boiler cleaning was not ready for sea 
until the end of November. She then 
made a passage to Port Stanley, again 
taking a line of stations, and on returning 
to South Georgia she began an extended 
survey of the whaling grounds. This 
survey, which is illustrated in Fig. 2, is 
the most thorough which has yet been 
made. The linos of stations extend sea¬ 
wards far beyond those previously taken. 

Of the total number of 53 stations, 44 
include full hydrological observations in addition 
to the plankton work. In spite of very severe 
weather during the first half of the period, the 
entire survey was completed in one month (Dec. 
16-Jan. 15), during which the two members of the 
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scientific staff (Messrs. D. D. John and J. W. S. 
Marr) worked almost unceasingly. Great credit 
is due to them and also to Capt. R. L. V. 
Shannon and his crew, for a very remarkable 
performance. At the conclusion of the survey a 
series of continuous oblique nets was hauled over 
a distance of 30 miles. 

The cruise to the South Shetlands, which (as 
already explained) was frustrated by pack-ice in 
the previous season, began on Feb. 5, and the entire 
programme as shown in Fig. 3 was put through 
without the necessity of returning to South Georgia 
for fuel. Between South Georgia and the South 
Shetlands eight stations were taken, and in the 
Bransfield Strait, where peculiar hydrological 
conditions exist, three lines of stations were 
made. The return passage to the Falkland 
Islands was made via Drake Strait and Cape 
Horn. Here the weather lived up to its evil 
reputation, and the seven stations on this line 
were accomplished with some difficulty in heavy 
swells. Three further stations were taken between 
the Straits of Lemaire and the Falkland Islands, 
and seven plankton stations on the return to 
South Georgia. The season’s work concluded 
with two lines of stations on the south-w r est side 
of the island. 

In this brief synopsis of the work done by the 
William Scoresby during some sixteen months, it 
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Fig. 2.—-Chart illustrate 


irt illustrating the work carried out by the E.S.S, William Scortobu off 
South Georgia during Deoeraber 1928 and January 1929. 

has not been possible to make any statement 
regarding the results obtained. The small scientific 
staff, for most of the time only two In number, 
was very fully occupied in the collection of data 
and material and was without time even for a 
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preliminary inspection of what had been obtained. 
There are indications that results of great interest 
will follow, but at the moment all that can be said 
is that, thanks to the enthusiasm shown by the 
personnel, the work of maintaining continuity of 
observations during the past two seasons has been 
most successfully performed. On three different 
oocasions surveys of the South Georgia whaling 
grounds have been carried out; conneoted lines 
of stations have been taken covering a wide area, 
and special observations have been made in 
Bransfield Strait. The trawling survey in the 
Falkland area has been continued and valuable 
work done on the edge of the pack-ice. 

Whale-marking. 

The William Scoresby has been so fully occupied 
with observations on plankton and hydrology 
that, as was foreseen, she 
was not able to make any 
serious experiments in whale¬ 
marking. During the past 

season, however, the Discovery 
Committee was able to arrange 
with one of the whaling com¬ 
panies at South Georgia for the 
occasional use for this purpose 
of their spare whale catcher. 

Three cruises, each accom¬ 
panied by one of the scientific 
staff, have been made in this 
vessel. On the first occasion a 
visit was paid to the ice edge 
east and south of South Georgia, 
where many whales had been 
sighted by the Scoresby , but 
owing to the very bad weather 
w hich was encountered only two 
whales were marked. The re¬ 
maining two cruises, each com¬ 
pleted in three days, were made 
on the South Georgia grounds 
and proved far more success¬ 
ful. 

On the first occasion 72 certain 
hits and 13 doubtful were re¬ 
corded, while on the second the 
figures are 25 certain and 2 doubtful. It is thought 
that at least 13 whales on the first occasion and 3 
on the second were marked twice. The whale¬ 
marking operations were in charge of Mr. J. W. S. 
Marr and Mr. G. Rayner, Capt. Evensen, who was 
in command of the vessel, doing his utmost to 
ensure success. 

Since the investigations began, more than a 
hundred whales have now been marked, most of 
them during the present year. So far, no marks 
have been returned and the possibility that some 
may have been overlooked during the process of 
flensing is disquieting. Recent experiments have 
resulted in the production of an improved mark, 
having an aluminium shaft which will not warp 
under sea-going conditions, a stream-line covering 
to the head, giving flatter trajectory and increased 
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range, and with a tag of brightly ooloured material 
attached to facilitate recognition. 

Whaling Factories. 

During the past two seasons opportunities have 
arisen for undertaking some scientific wprk on 
whaling vessels. In 1928, Mr. J. E. Hamilton 
accompanied the whaling factory Anglo-Norse on 
an expedition to the South Sandwich Islands, and 
in the following season Dr. E. H. Marshall visited 
the Ross Sea in the G.A L Larsen . On each of these 
voyages data w f ere obtained on all whales captured, 
and as a result of facilities kindly given oy the 
managers, serial observations on the hydrology 
and plankton were also made. The work ac¬ 
complished will be of value in comparison with the 
more detailed investigations carried out on the 
research ships and at the biological station. 


The Marine Biological Station, South Georgia, 

The Marine Biological Station was reopened at 
the beginning of February 1928, with Mr. F. C. 
Fraser in charge, and from then until it was closed 
at the end of April 1929, 836 whales have been 
examined at the neighbouring whaling station. 
The staff also examined 29 whales at Decep¬ 
tion Island, which was touched on the voyage 
to South Georgia, making a total of 2549 whales 
examined since the observations were commenced 
in 1925. 

Most of the routine Work of previous seasons has 
been continued. This includes observations on 
colour, external and internal parasites, stomach 
contents, condition of blubbefr, of external and 
Internal genitalia and of mammary glands. All 
mature females have been examined for foetuses. 



Fl<a, 3.—Chart. Illustrating series of observations between the Falkland Islands and their 
Dependencies made by the R.S.H. William Scoresby during February 1920. 
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In previous seasons full series of measurements 
have been taken of every whale examined, but 
sufficient data of this kind had already been 
obtained for blue and fin whales, and in conse¬ 
quence full measurements were only taken of other 
species. 

Altogether, whales of five different species have 
been examined. Blue and fin whales have been 
predominant, sei whales have occurred towards 
the end of both seasons, sperms have been taken 
more infrequently, and three humpbacks were 
examined during the few days allowed for their 
capture in Deoember 1928. 

Considerable variability was found to exist in the 
different species in the proportions of males to 
females, in blue and fin whales, males and females 
oocurred in approximately equal numbers, by far 
the greater number of sei whales examined were 
female, and all the sperm whales were male. The 
stomachs of all whales were examined for food 
content, only ‘ krill ’ (Euphausians) being found in 
the whalebone whales. Special attention has been 
paid to the diagnosis of maturity, as indicated by 
an examination of the genitalia, and a considerable 
amount of data concerning foetuses has been col¬ 
lected. In all, 124 records of pregnancies have 
been obtained. Many of the smaller foetuses have 
been preserved, the smallest found measuring 
only 18 mm. in length. Towards the end of 
the 1927-28 season, a blue female was found to 
contain a foetus measuring 746 m. (more than 
24 ft.) in length, the parent giving every indica¬ 
tion of approaching parturition. As in previous 
seasons, the average size of the foetuses was found 
to increase as the season progressed, although 
the variation in size was considerable at any one 
period. Two instances of twins have been observed, 
and this season at one of the whaling stations 
at South Georgia, a whale having six foetuses 
wgs caught. Roughly, one-third of the immature 
fin females were found to possess the structure 
known as the vaginal hand. It was also found 
in one immature sei female, and a doubtful in¬ 
stance of its presenoe occurred among the blue 
whales. 

The mammary glands of all female whales have 
been examined and the presenoe of milk recorded. 
The stomachs of young whales have been examined 
for evidence of milk feeding. Although it is excep¬ 
tional, two fin whales and one sei whale were 
found to be pregnant and lactating at the same 
time. 

Observations on the colonies of elephant seal 
which inhabit South Georgia were made from time 
to time by Mr. G. Rayner, and Mr. G. E. R. Deacon, 
hydrologist, was fully occupied in the analysis of 
water samples obtained by the William Scoresby, 

Coastal Survey. 

During the previous commission the survey 
officer, whose services bad been lent to the Com¬ 
mittee by the Admiralty, was chief officer of the 
R R S. Discovery. Facilities for survey were given 
whenever possible, and a considerable amount of 
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useful work was done, but the Committee felt that 
it would be an advantage in future operations to 
detaoh a survey party as a separate unit, thus 
allowing the officer-in-charge to devote his whole 
time to this work. In accordance with tips plan, 
Lieut.-Comdr. J. M. Chaplin left England by a 
whaling transport vessel m September 1928. He 
took with him an assistant, a motor mechanic, and 
three men, together with a specially designed motor 
launch. The party arrived in South Georgia in 
October, and work began at the end of the 
month. 

The season was a bad one for survey operations ; 
much fog prevailed, and sights could only be 
obtained on rare occasions. In Stromness Bay, 
Husvik, Leith, and Stromness harbours were 
surveyed in detail, with some soundings in the 
approaches, and surveys were also carried out at 
Maiviken and Jason Harbour in East Cumberland 
Bay and at Godthull farther to the south-east. 
In February 1929 the survey officer accompanied 
the William Scoresby on her passage to the 
South Shetlands, Cape Horn, and the Falkland 
Islands, during which observations were made at 
Elephant Island and near Smith and Low 
Islands and a round of angles taken from the 
highest point of Deception Island. Observations 
for magnetic variation were made in the Falkland 
Islands. 

While this work has been in progress in the 
south, those of the scientific staff who have remained 
in England have been occupied with the preparation 
of results. It is expected that the first volume of 
the Discovery Reports will be completed during 
the present year. A station list covering the period 
of the first commission has already been published 
and also a paper by S. Kemp, A. C. Hardy, and 
N. A. Mackintosh on the objects of the investiga¬ 
tions and the equipment and methods which are 
employed. A lengthy whaling report by N. A. 
Mackintosh and J. F. G. Wheeler is in the press, 
together with papers on elephant seal and on the 
birds of South Georgia by L. H. Matthews, and 
on parasitic Nematoda and Acanthocephala by 
H. A. Baylis. Work on certain of the hydrological 
and plankton results is well advanced. The 
Admiralty has recently published charts embody¬ 
ing surveys carried out by Lieut.-Comdr. J. M. 
Chaplin, and these oharts will also be issued with 
the Discovery Reports. 

The Discovery has been chartered to the Common¬ 
wealth Government for an Antarctic expedition 
under Sir Douglas Mawson, with Captain J. K. 
Davis in command of the vessel. Mr. J, W. 6, 
Mart, of the Discovery Committee’s scientific staff, 
has been seconded to accompany the Australian 
expedition, on which he will take charge of the 
plankton investigations. For the continuance of 
the Committee’s work in the Dependencies of the 
Falkland Islands, a new vessel, to be named the 
Discovery //., is now under construction at Port 
Glasgow, and it is expected that she will be ready 
to sail for the south before the end of tike present 
year. ' : 
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National Surveys. 1 

By Brigadier E. M. Jack, C.B,, C.M.G., D.S.Ch 


E VERY civilised country—I think without ex¬ 
ertion—has a national survey; that is, a 
survey department, or in some oases more than one 
department, controlled by the government. But 
when we come to inquire into their activities, we 
find considerable differences in organisation and 
methods and in the actual duties allotted to these 
departments, and it becomes a matter of interest to 
inquire what are, or should be, the characteristics 
and functions of a national survey. 

One function should be the pr&duction of a map. 
Here we are faced with the fact that every country 
must decide for itself what maps it requires. 
Because Great Britain publishes maps on seven 
different scales it does not follow that South Africa 
need do the same. The maps required by a country 
depend on local conditions and circumstances. It 
is clearly impossible to lay down any hard and fast 
rules, but we may perhaps arrive at some general 
principles. 

I have spoken of there being an infinite variety 
of maps, but they may be divided into different 
kinds and classes, and for our purpose it will be 
convenient to consider maps under two main 
headings, namely, cadastral and topographical. 
My own view is that it is the proper function of a 
national survey to make adequate provision for 
maps of these two kinds, cadastral and topo¬ 
graphical, because I consider them of such great 
importance to any community and any oountry. 

The functions of a national survey, and the 
duties for which I think it should be responsible, 
are as follow: 

1. The national survey should be the solo survey 
authority in the country. 

2. It should be under one control in all its opera¬ 
tions, from the triangulation to the publication and 
sale of the map, and its revision. 

3. It should be responsible for an accurate net¬ 
work of levels throughout the country. 

4. It should produce, or control the production 
of, all cadastral maps. 

6. It should produce, or control the production 
of, a good topographical map of the whole country, 
6. Maps used for land registry or similar govern¬ 
ment purposes should be the national survey maps, 
or directly based on them. 

7, All maps produced by or under the control of 
the national survey should be reproduced and 
should be readily available to the public. 

8. Adequate provision should be made for the 
revision o! all maps. 

Let us now consider some of the national surveys 
of the world, and see to what extent they oomply 
with, or differ from, the standard which I have laid 
down. 

Taking the surveys of Europe first, we find a 
strong likeness among them. They aU, or nearly 
all, have certain characteristics in common. These 
fire, first, that a military department is responsible 

■ * Atm tee ttfesUential addrtee to Section £ (Geogrspby) of the 
Bntim Aeeoolntiters^vend &t Cape Town on July £3. 
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for all topographical mapping in the country; 
second, that such cadastral maps as exist are pro¬ 
duced by an independent department; third, that 
it is very rare to find cadastral maps published. 
The view taken generally in Europe is that good 
topographical maps are a prime necessity for 
military purposes, hence the military character of 
their topographical surveys; that cadastral maps 
have no military value, and are ohiefly required for 
revenue purposes; and that such cadastral maps 
are documents mainlv for government use/br for 
occasional reference by the public, so that repro¬ 
duction and publication are unnecessary. As a 
result of these views we find that, generally speak¬ 
ing, European countries have good topographical 
maps. 

The Survey of Egypt has a wide reputation for 
excellence and efficiency, and it is fair to note that 
its organisation and development are due almost 
entirely to British control and supervision. In 
Egypt we find one survey department, responsible 
for all survey operations, including levelling. 

It may fairly be said that Canada is showing a 
fine example in carrying out systematic surveys of 
her territories, surveys geodetic, topographical, and 
cadastral. At the same time I do not think that the 
organisation of surveys in Canada or in the United 
States is one to be copied. It is fairly obvious that 
there has been in the past a great deal of indepen¬ 
dent and un-co ord mated effort in both countries and 
that the present situation, while no doubt working 
well practically, is a compromise ; and the sug¬ 
gestive and advisory functions of a board can never, 
in my opinion, take the place of the personal control 
of a director. 

The Survey of India has deservedly a world-wide 
reputation. It is a highly organised and admirable 
survey, which in its geodetic and other scientific 
work oan bear comparison with any other, in the 
world. On the mapping side its activities are, 
however, confined solely to topographical work. 
The Survey of India produces maps on the scales of 
1-inch, J-inch, and J-inch to the mile, as well as 
various smaller scales, Revision of these topo¬ 
graphical maps is contemplated, but exists more in 
theory than in practice. The Survey prints and 
publishes its own maps. 

Cadastral work in India is done on a provincial 
basis. A native official called the pabmri of each 
village is responsible for keeping up-to-date a map 
of his village, with its property boundaries. In 
some provinces the technical part of these surveys 
is done under an officer lent by the Survey of India. 

Ceylon has a first-rate survey, which is respon¬ 
sible for all operations; and the same applies to the 
Federated Malay States Survey. Similarly, most 
of the African Colonies and Protectorates have a 
single survey authority, responsible for all survey 
work in the oountry. Examples are the Gold 
Coast, Nigeria, and Uganda m which, although 
the survey is in an early stage and muoh territory 
remains to be done, the organisation and the 
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programme of work are complete and comprehen¬ 
sive, and often include schools of training for natives, 
and full equipment for reproducing and printing 
their own maps. On the other Land, we get 
Nyasaland, with a ( Lands Officer 9 and a negligible 
staff ; and Northern Rhodesia, where a very small 
staff is wholly occupied with cadastral work, and 
has neither the means nor the opportunity to under¬ 
take much-needed trigonometrical and topo¬ 
graphical work. 

In both .Australia and New Zealand a great deal 
of cadastral work is done, in the form of surveys of 

S erty and lands, frequently isolated ; but in 
ler country is there, so far as my information 
goes, any system of cadastral survey organised on 
the lines we have been considering. 

New Zealand has a few topographical maps, 
mainly of manoeuvre areas, produced under the 
military department. In Australia topographical 
maps are, according to my information, almost 
completely lacking. New South Wales has a 
triangulation of the highest class, and a certain 
amount exists in other States. Proposals have 
been made for carrying out a geodetic survey of 
the whole of the States under Federal arrangements; 
but these proposals contemplated only the establish¬ 
ment of first and second order triangulation, and so 
far as I am aware did not even entertain the idea of 
carrying the work through to the stage of mapping. 

In any statement of the form that an ideal 
national survey should take, I would lav great stress 
on the desirability of unity of control of all forms of 
survey. There should be only one survey authority 
in a country, aud there should be a single control of 
all survey operations from start to finish. Perhaps 
the chief point that strikes one in analysing the 
organisation of national surveys is the lack of such 
unity. If we except the Ordnance Survey and the 
Survey of Egypt, and certain British colonial sur¬ 
veys, such unity of control is conspicuous by its 
absence ; and one of the most characteristic features 
of foreign surveys is the almost complete divorce of 
cadastral from topographical work. They seem to 
he commonly regarded as things apart. 

The idea of a single department responsible for 
all forms of survey appears to be a British idea, as 
it is only in countries of British nationality or con¬ 
trolled by British that it is found. In fact it might 
almost seem that in stating what I believe to be the 
sound and ideal form of organisation for a national 
survey I was merely quoting the practice of the 
Ordnance Survey. But that is not so. I do not 
argue that the organisation that I advocate is right 
merely because it is that of the Ordnance Survey, 
but because it seems to me absolutely sound and 
defensible arguing from first principles. The 
British people have an extraordinary faculty for 
getting practical things done, and in the end often 
done well; hut logical and orderly thinking out and 
arrangement is the last quality I would claim for 
them as a race. Yet it does seem to me that in 
survey matters the British have developed emin¬ 
ently logical and sound ideas and have put them 
most benefioially into practice. 

All surveyors will agree that the idea that there 
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is any essential difference between a cadastral and 
a topographical map is absurd ; the difference is 
merely one of degree and not of kind. It seems, 
therefore, logioal to argue that both should be 
produced and maintained by the surveyor. In¬ 
deed,one may put it more strongly, for it is bbviously 
wasteful to send one party into the field to produce 
one kind of map, ana another to produce another 
kind, when one good map would serve as a basis for 
all kinds. In Europe the so-called cadastral maps 
are regarded much less as maps than as diagrams 
and documents necessary for the purpose of super¬ 
vising revenue. They have become to a large ex¬ 
tent the documents of a financial department. 
The question obviously arises whether the countries 
in question have suffered from this policy. If the 
argument that all survey should be undor one 
direction is sound, one should be able to show that 
some disadvantage has resulted where this rule has 
not been followed. Can this he shown ? Let us 
take France as a typical example. 

France has a cadastral survey, on a large scale— 
usually 1 : 2500—made on the average about a 
hundred years ago. So far as one can judge—and 
we had opportunities for doing so during the War— 
this survey, though not based on any triangulation, 
was a reasonably accurate one. It has been left 
practically untouohed since. The manuscript plans 
that one may see on application in the mairie of 
any commune show the country as it was in the 
time of Napoleon. 

This survey must have cost a lot of money to 
carry out, and the map when produced must have 
been of great value to the country. Owing to lack 
of revision, the value of that map to the country has 
steadily deteriorated until now, when it must be 
widely negligible. I cannot believe that if this map 
had been in charge of a surveyor it would have been 
allowed to deteriorate in this way. I cannot believe 
that he would not have maintained it and made as 
accurate a map as possible. It appears to me, 
therefore, that France has definitely suffered from 
allowing this once valuable map to remain in charge 
of a purely fiscal department. 

Take the question of publication. To survey 
and map any country is an expensive business ; and 
it is particularly expensive to carry out a cadastral 
survey, presuming that it is a reasonably accurate 
survey, on account of its large soale and the great 
amount of detail that has to be mapped. Now the 
cost of reproducing and printing such maps is 
almost infinitesimal compared with the cost of 
surveying them ; and it seems to me a 1 penny wise 
and pound foolish * policy to refrain from the small 
extra expense that would be entailed by publica¬ 
tion. The maps embody a large amount of in¬ 
formation of value to the public, and obtained at 
public expense. It seems only reasonable, there¬ 
fore, that this information should be made available 
to the public. 

Human activities take very similar forme all the 
world over, though there may be superficial differ¬ 
ences. Since the world began men have bought 
and sold houses, estates, lands; and a usual ac¬ 
companiment of such sales is a map or plan. In 
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England, where accurate 25-inch plans exist for all 
cultivated and inhabited country, it is easy to 
obtain such a plan. In France, where the once 
good plans no longer have any value, they must be 
made afresh. Here again I think we may say that 
France has suffered through not carrying through 
her survey policy to its logical conclusion. 

Another point that may be mentioned is the 
question of military value. European countries 
assumed prior to the War that cadastral maps were 
of no military value. As the War went on, the 
demand grew for maps of larger and larger scale, 
England was no wiser in this respect ; but she was 
much wiser in her survey policy. Had the war 
occurred in England, it would have been an easy 
matter to supply maps of any scale required. In 
France how often must the armies have wished that 
good, accurate large-scale maps were available ! 
As it was, we had to make those maps ourselves. 
We used the hundred-year-old French cadastrals, 
and were very glad to have them ; but how 
enormously their value would have been enhanced 
had they been modern, up-to-date maps ! 

The conclusion seems justified that France has 
suffered definite disadvantages owing to her policy 
of letting her cadastral maps become mere docu¬ 
ments of a financial department, and of not carry¬ 
ing out her survey to its complete and logical end ; 
and the same conclusion will apply to other 
countries in a similar situation. 

In the United States and in Canada division of 
responsibility of another kind used to exist. The 
disadvantages of such a state of things and the need 
for unity of control was felt, and has been met 
by the establishment of Survey Boards. I believe 
that the existing system works well and without 
friction, but 1 believe also that this is due mainly to 
the common sense and goodwill of the men working 
it, rather than to any advantages in the system. 

What is the survey situation in South Africa at 
present ? In January 1921 a Survey Commission 
was appointed, and in July of the same year it 
issued a report. This was not by any means the 
first report on survey questions in this country that 
had been made ; nor was this Commission the only 
one that has investigated the subject; but as it is 
the latest, and the only one on the recommenda¬ 
tions of which action has been taken, we may con- 
.fine our attention to it. The report of this Com¬ 
mission is a most admirable document; and if I 
quote from it, my excuse must be that Government 
documents are seldom read except by the few who 
are professionally and immediately interested. 

The Commission directed attention to the great 
waste that resulted to the country in the absence of 
a scientific system of carrying out cadastral sur¬ 
veys ; it pointed out the need for greater co¬ 
ordination and unity of control in survey matters ; 
and it dwelt very strongly and forcibly on the great 
need for a good topographical map or the country. 
The Commission made a large number of recom¬ 
mendations, all in the direction of seouring greater 
unity and more reliability and scientific precision 
in the surveys of the country, and of making the 
survey more complete and comprehensive. As a 
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consequence of this report, in 1927 a Survey Act 
was passed, which gave effect to most of the recom¬ 
mendations of the Commission, though not to all. 

The situation with regard to cadastral surveys in 
South Africa is difficult. A vast amount of surveys 
of farms and properties has been done, and exists 
stored in various archives. It varies largely in 
quality, but includes much most valuable material. 
But it is most difficult of access, and it bos long 
been felt by the thinking surveyors of South Africa 
that more use should be made of it. The subject 
has been ably dealt with in an article in the Survey 
Journal for March 1924 by Mr. Whittingdale. who 
argues that it should be collected, co-ordinated, and 
plotted in the form of a regular series of cadastral 
plans. Whether such a work would bo practicable 
I am not competent to say, though it is interesting 
to note in the same article that experimental 
cadastral plans, presumably made in the suggested 
way, have already been constructed in the office 
of the Surveyor-General, Cape Town. But of its 
desirability I have no doubt whatever. It is, to 
my mind, a cardinal principle that survey work 
that is done should be published and made available; 
otherwise it is largely wasted ; and the preparation 
of a series of uniform cadastral plans of the do¬ 
minion should, I think, take a high place in the 
Survey programme. It should not be forgotten, 
of course, that certain compilations of the existing 
farm surveys have been made in the Transvaal, 
Orange Free State, and Natal, but these do not 
quite meet the want. 

The Survey Commission did not touch on the 
question of a regular cadastral map, but it devoted 
a substantial part of its report to the subject of 
topographical survey. South Africa is at present 
singularly deficient in good topographical maps, 
and there is, I think, little doubt that they are a 
crying need. The need for such a survey has been 
consistently advocated for many years past ; and 
it is difficult to add anything of value to the argu¬ 
ments which have already so often been put for¬ 
ward. My excuse for speaking at all on the subject 
is that public apathy ih the matter is so great that 
it is only by constant reiteration that one may 
entertain a faint hope that at some time a little 
interest may be aroused. 

The Survey Commission stated that in South 
Africa a topographioal survey is particularly neces¬ 
sary from the geographical circumstances of the 
country. It pointed out that, in the absence of 
waterways, roads and railways must be laid down 
before a country can begin to progress ; and further, 
that irrigation and conservation of water will play 
a great part in the development of the land. It 
then stated that a necessary preliminary to under¬ 
taking any schemes of the nature mentioned was a 
knowledge of the topography, and that a good topo¬ 
graphical map would save enormous sums that are 
continually being spent in reconnaissance, and 
would obviate a great amount of wasted effort. To 
this weighty statement we might add the enormous 
value of a good topographical map to all who are 
conoemed in the government ana administration 
of the country. 
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Another reason which makes the need of a topo¬ 
graphical map of first importance is the question of 
geological survey. Geological information is de¬ 
prived of a great part of its value until it is correctly 
plotted on a reliable map, Perhaps the best 
example and proof of this is the case of the Geo¬ 
logical Survey of the United States. In that 
rapidly developing country it was felt that geo¬ 
logical survey must be pushed on as fast as possible. 
The geologists found, however, that they must have 
good topographical maps ; and there being none in 
existence, they set out to make them ; with the 
result that the Geological Survey of the United 
States includes the topographical survey. In 
South Africa the same considerations apply with 
peculiar force ; and it seems incredible in a coun¬ 
try where geological survey and mineral develop¬ 
ment have such possibilities, that the value of 
a topographical map should have been so long 
ignored. 

The present situation with regard to topography 
in South Africa is as follows : There is a good 
topographical survey (1 : 125,000 scale) of the 
Orange Free State, with an extension for a short 
way into the Transvaal. There is a 1 : 250,000 
survey of Basutoland and of the northern part of 
the Cape Province. The latter is classed as a 
‘ reconnaissance * survey ; it is useful, but in Cape 
Colony at any rate scarcely adequate to the needs 
of the dominion. Of the remainder—about half 
of the Cape Province, almost the whole of Natal 
and the great bulk of the Transvaal—no topo¬ 
graphical map exists. It will be seen that a vast 
amount remains to be done in the way of topo¬ 
graphy. 

It is true that a start has been made with topo¬ 
graphical survey of the country. The Director of 
the Trigonometrical Survey has been charged with 
this duty, and a sum of money has been allotted for 
it. The sum seems to an outsider, considering the 
immense amount of work which has to be done, to 
be extraordinarily small. It is something that the 
principle has been recognised, but no adequate 
progress will l>c made until a much larger sum is 


i allotted. The question is also bound up to a large 
extent with that of staff. So far as I am aware, the 
Director of Trigonometrical Survey has no perma¬ 
nent staff for field work, and very little for work in 
the offioe. This is to be regretted. In .my view 
a government survey ought to have a regular 
permanent staff; otherwise it is liable to have 
fluctuations in the quality and quantity of its 
work which are most undesirable. It may of 
course be convenient, and usually is in the early 
stages of a survey, to have in addition a certain 
number on a temporary basis. The same observa¬ 
tions apply to the staffs of the surveyors-general. 
In all cases there should in my opinion be a staff 
of permanent government employees. All experi¬ 
ence goes to support this view. The example of 
Canada may be quoted. Cadastral surveys there 
used to be put out to contract, but this was dropped 
in 1915, and I am informed that all the men en¬ 
gaged on survey work are now civil servants. It 
is to be noted that the Survey Commission laid 
particular stress on this point, especially in the 
case of the trigonometrical and topographical 
surveys. 

The most satisfactory feature in South African 
survey is perhaps the triangulation ; it is all of 
good quality, and is being pushed on as fast as 
funds will allow ; but there is undoubtedly a great 
need of extension in the second and particularly in 
the third order triangulation. Some levelling has 
been done, but nothing as yet in the way of closed 
circuits ; so that levels are at present, to use a 
common expression, hanging in the air. All sur¬ 
veyors know that it is impossible to check the 
accuracy of any levelling, and to distribute the 
errors, until the work has been closed on the starting 
point. 

South Africa has a great survey tradition behind 
it. Some of the greatest survey schemes were 
started in this country ; some of the finest survey 
work in the world has been done in it; and some of 
the best surveyors of the Empire have been trained 
here. South Africa ought not to be content to lag 
behind other nations in this matter. 


Obituary. 


Prof. S. B. Schryver, F.R.S. 

Y the death of Prof. S. B. Schryver, which 
occurred on Aug. 21, an active worker in 
biochemistry—still in the prime of his intellectual 
powers—has passed away. 

Samuel Barnett Schryver was bom in London in 
1869, the son of the late Lewis Schryver. He was 
educated at University College, London, and at 
Leipzig, his first appointment being that of assistant 
lecturer and demonstrator of chemistry at Liver¬ 
pool. Afterwards he returned to London as 
lecturer on physiological chemistry at University 
College and chemist to the Research Institute of the 
Cancer Hospital. In 1913 he was chosen as assis¬ 
tant professor at the Imperial College of Science and 
Technology, and in 1920 he was appointed professor 
of biochemistry at the College. He was elected a 
fellow of the Royal Society last year. 
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About a hundred papers and notes stand to 
Sohryver’s credit. In 1890, in collaboration with 
Prof. J. Norman Collie, he showed that when a 
mixed quartemary ammonium chloride or hydroxide 
is heated, a mixed tertiary amine is produced, and 
in the following year he proved the existence of 
stereoisomeric quartemary ammonium compounds, 
thus confirming the view of Hantzsch and Werner. 
His work on the oxidation products of turpentine 
oil threw much light on the constitution of oam- 
phoric acid. Based on the fact that ammonia is 
liberated when sodamide and phenols interact, he 
devised a method of estimating these compounds. 
He worked on morphine, and studied the effect of 
feeding animals with thyroid. 

Schryver’s most important work was undoubtedly 
that connected with the proteins. He published a 
monograph on “The General Character* of the 
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Proteins ” (Longmans 1 series) in 1909. In 1905 and 
1906 the independent work of Schryver and Leathes 
proved that proteins are assimilated as amino- 
acids, the greater part of which is converted into 
urea by the liver oells and excreted by the urine. 
He was successful in applying Siegfried’s carbamate 
method for the separation of the products of 
hydrolysis of the proteins, and by its means he was 
able to isolate several hitherto unknown substances. 
Among these may be mentioned oxylysine, 
C fl H 14 0 3 N 2( from isinglass, albumin of cabbage 
leaves, and edestin. Protoctine, C 8 H u 0 3 N 8 , was 
obtained from oat protein. 

Connected with hia work on proteins, a series of 
ten papers on gelatin by Schryver and his pupils 
appeared between the years 1921 and 1927. The 
main object of this inquiry was to obtain a product 
of better technological value than commercial 
gelatin, and most of the work is therefore embodied 
in Reports to the Adhesives Research Committee of 
the Department of Scientific and Industrial Re¬ 
search. This work brought him into connexion with 
numerous firms manufacturing adhesives, to which 
he acted as consultant. Regarded as a whole, the' 
work stands out not only from its industrial merit, 
but also as a notable contribution to pure chemistry, 
in which refined methods of physical chemistry 
were brought into use. 

Gelatin was found to possess nearly all the 
properties of a globulin, but even when purified by 
treatment with 0*2 per cent caustic soda and by 
repeated flocculation in an electric field, it is shown 
not to be a chemical entity. When the purified 
substance is heated with water, treated with acids 
or alkalis, or repeatedly flocculated in an electric 
field, the hydrolytic products show an increase in 
the nitrogen that will not react with nitrous acid. 
Do not these observations of Schryver indicate the 
necessity of tempering our conclusions—drawn from 
the chemical substances we isolate from a given 
neutral product—with caution ? The proteins, the 
polysaccharides, etc., exist in Nature in a form 
combined or co-ordinated with other substances. 

In 1923 a communication was made from 


Schryver’s laboratory showing that a crystalline 
carbohydrate can be separated from cabbage leaves 
in a yield of 0-01 per cent. It is non-reducing and 
its constitution is probably 

CH^OH - CH(OH) - 0 - CH 8 OH. 

Several important papers emanated from 
Schryver’s laboratory on the chemistry of pectins 
and their relation to the so-called hemicelluloses 
and other cell-wall constituents of plants. His 
work corroborated the ring formula assigned to 
peotic acid by work in my own laboratory. In 
1910, Schryver found that formaldehyde is formed 
during the insolation of green leaves, but lhat it 
exists in combination with chlorophyll. In the 
course of this he improved Rimini’s test for form¬ 
aldehyde so that it became sensitive to a concen¬ 
tration of 1 in 1,000,000. Among researches in 
physical chemistry Schryver worked on the state of 
aggregation of matter and on clot formation, the 
latter explaining the formation of casein from 
caseinogen by rennet and the effect of salts. 

Prof. Schryver was a man of great personal 
charm who endeared himself to all his colleagues 
and pupils. His work was essentially original, 
based strictly on experimental results without the 
slightest bios of convention. 

Arthur R. Lino. 


Wh regret to announce the following deaths: 

Dr, J. R. Eckman, associate chemist in the U.S. 
Bureau of Standards and lecturer in physical chem¬ 
istry at George Washington University, on Aug. 1, 
aged forty-one years. 

Dr. H. C. Frankenfield, who was in charge of the 
river and flood service of the U.S. Weather Bureau, 
on July 31, aged sixty-six years. 

Prof. W. H. Perkin, F.R.S., Waynflete professor 
of ohemistry in the University of Oxford, on Sept. 17, 
aged sixty-nine years. 

Dr. J. M. Purser, Regius professor of physio in 
the University of Dublin from 1917 until 1925, and 
author of a “ Manual of Histology ” and of numerous 
papers on physiology, pathology, and medicine, on 
Sept. 18, aged eighty-nine years. 


News and Views, 


In commenting as we did in these columns in our 
last issue on Dr. Bonhoeffer’s recent work on hydrogen, 
we should have directed attention to the fact that in 
Nature of Feb. 2 this year (p. 100) we published an 
account of experiments made by Prof. J. C. McLennan 
and his co-worker, Mr. J. H. McLeod, that established 
the existence in liquid hydrogen of two distinct kinds 
of molecules. In these experiments it was shown that 
when liquid hydrogen was irradiated with the light 
from a mercury arc, Raman effects were obtained 
that indicated that both sets of molecules were set 
into oscillation with the same vibration frequency, 
namely, 4159 cm.** 1 . One of the sets of molecules was, 
however, set rotating with a frequency of $54 cm.' 1 , 
corresponding to a transition from a zero to a two- 
quantum rotational state, while the other was set* 
rotating with a frequency of 586 cm.* 1 , corresponding 
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to a transition from a single-quantum rotational state 
to a three-quantum one. 

These experiments showed that in liquid hydrogen 
we had some molecules in a zero-vibrational and zero- 
rotational state and others in a zero-vibrational and 
first quantum rational state. Intensity measurements 
showed that there were considerably more (at least twice 
as many) moleoules in the second state than in the first 
one. The distinctness of the two states was emphasised 
by the fact that no Raman effects were obtained 
corresponding to m = 0 to m- 1 or m~\ to m = 2 
rotational transitions. Dennison, it is well known, 
in attempting to explain anomalies in the specific 
heat of hydrogen, had showjfr by the use of wave 
mechanics that hydrogen at low temperatures should 
be regarded as a mixture of two effectively distinct 
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sets of molecules defined as symmetrical and anti- 
symmetrioal. It will be seen, therefore, that the 
experiments of Prof. McLennan and hjs colleague 
constitute a brilliant experimental confirmation of 
that view. 

On Sept. 30 occurs the centenary of the birth of 
Franz, Reuleaux, who has been called the father of 
kinematics. Bom at Eschweilcr, near Aachen, he 
acquired his early engineering experience under his 
father, and then for four years ho was a student at 
Karlsruhe, Bonn, and Berlin. In 1858, at the age of 
twenty-nine years, he became professor of mechanics 
and technics at the Zurich Polytechnic School, from 
which in 1868 he passed to the Berlin Technical 
Institute and then to the Technical High School at 
Chariottenburg. His first contribution to engineer¬ 
ing literature was a paper written when he was a 
student on “ The Resistance of Materials ”, in which 
he directed attention to the molecular stresses of 
metals and to the necessity of taking into account 
the limit of elasticity together with the breaking 
strain. 7'he book by which Reuleaux is best re¬ 
membered is that entitled “ Theoretischen Kine- 
matik ”, published in 1875 ; in the following year an 
English translation of this was published by the late 
Sir A. B. W. Kennedy, under the title “ The Kine¬ 
matics of Machinery”. An indefatigable worker, a 
member of many associations, Reuleaux sorved on the 
juries of several international exhibitions, and his 
outspoken views on the quality of the German ex¬ 
hibits at the Philadelphia Exhibition of 1876 caused 
much heartburning in German industrial circles. 
With his countrymen Redtenhacher, Zeuner, and 
Karmarsch and others, Reuleaux did notable service 
in stimulating engineering enterprise and research, 
and in raising the standard of machine design. 

One of the most difficult problems in connexion 
with television is to get the receiving and transmitting 
apparatus to move absolutely in step with one an¬ 
other. If the same alternating current network of 
supply is available, this can be done quite satis¬ 
factorily by two synchronous motors, without the 
necessity of providing a separate channel for syn¬ 
chronising purposes. It would be possible to use 
oscillating quartz crystals or tuning-forks, but the 
connexions are so complicated and the expense so 
great that they would be impracticable in television. 
This difficulty has been surmounted by J. L. Baird 
by utilising the current which illuminates the neon 
tubes producing the picture. The perforated disc 
is driven by a small motor on the shaft of whioh is 
mounted an iron disc with narrow teeth projecting 
from its circumference. The neon tube currents pass 
through two electromagnets. When the synchron¬ 
ism is perfect the teeth pass the magnets during 
the extremely brief dark intervals between one 
picture element and the next. During these intervals 
there is no current in the magnet coils, and thus they 
have no effect on the iron disc. Wo have seen the 
device working well when simultaneous speech and 
television was being demonstrated between two 
rooms of Baird's laboratory at 133 Long Acre, W.C.2. 
Television receivers of this pattern are being put on 

No. 3128, Vol. 124] 


the market in Germany by the Femseh A.-G., which 
is the Baird organisation in that country. We 
understand that similar apparatus will be available 
in Great Britain when the television broadcast service 
is in regular operation. 

At the conference of the Association of Special 
Libraries and Information Bureaux, held at Cambridge 
on Sept, 20-23, Mr. E. W. Ashcroft read a timely 
paper on our technical English vocabulary. Words 
describing half-understood engineering and scientific 
processes occur often in technical journals, but they 
cannot yet be said to form a part of our language. 
The time for standardising words of this kind has not 
yet arrived, In the engineering industry the standard¬ 
ising authority is the British Engineering Standards 
Association—the BESA. It has recently published 
i a glossary of technical terms with the object of 
standardising the electrotechnical terms used in the 
British Empire. This provides the basis also of the 
British portion of an international vocabulary which 
is being prepared by the International Electrotechni¬ 
cal Commission. Several difficulties have arisen which 
are still the subject of discussion. For example, it was 
thought desirable to standardise so far as possible the 
ending * or * when designating a pieoe of apparatus or 
a machine for accom]dishing a definite purpose. The 
ending ‘ er ’ was to be applied to the person who 
carries out the operation. On investigation, how¬ 
ever, it was found that this seemed only feasible 
with words of comparatively recent origin. Thus 
the spelling of condenser, controller, transformer, 
voltmeter, and many others still stand, but the 
names ‘ arrestor \ * convertor \ ‘ selector \ and 

‘ startor \ and others were adopted as the names of 
pieces of apparatus recently invented. Difficulties 
arose in connexion with trade names like * megger ’ 
and 4 ohmer \ The question is a thorny one. We 
do not agree that it matters little what usage is 
adopted so long as it is general. This, perhaps, is true 
of commerce, but it is for the common good to have 
a logical os well as a definite nomenclature. 

The new London broadcasting station at Brook- 
man’s Park, from which experimental transmissions 
are now being sent, is very conspicuous from the Great 
North Road between Potter’s Bar and Barnet. It 
has four insulated masts ; the more northerly pair 
support the aerial from which the broadcasts are 
being made, and the station is at present working 
on the normal 2LO wave-length. The power station 
is a large building covering three-quarters of an acre 
and is centrally situated with regard to the four 
masts. It contains four Diesel engines, each gener¬ 
ating 300 horse-power. In the centre of the dynamo 
room are three machines, each capable of generating 
160 kilowatts at any pressure between 7000 and 
12,000 volts direct current. When the station is 
completed the other aerial will send simultaneously 
another programme on a different wave-length. 
Two machines will be working and one will be 
kept in reserve. Two small storage batteries are 
kept for heating the filaments of the valve®, 
as it is essential to have no ripples in the current. 
Very special precautions are taken to maintain the 
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wave-length constant. At present the programmes 
are received by underground lines running from the 
studios at Savoy Hill on the Embankment. There 
are two sound-proof listening rooms at Brookman’s 
Park, one for each transmitter, where the quality of 
the speech and music is checked by a loud speaker. 
In order to avoid the risk of accidents with aeroplanes 
in this district, and for other reasons, the Government 
limited the height of the masts to 200 ft. A red 
electric lamp at the top of each mast warns aircraft 
to avoid attempting to land in the neighbourhood. 
From the engineering point of view, much taller 
masts would have been more desirable. 

The London County Council, in connexion with the 
proposed large power station at Battersea, recently 
communicated with the Berlin Electricity Company 
asking for information about the KJingenberg Power 
Station. This is a very large power station (270,000 
kilowatt), situated in a rather thinly populated district 
in the south-eastern suburbs of Berlin. In particular, 
the L.C.C. wanted to know whether nuisance was 
caused by ash, smoke, or sulphur fumes, and whether 
difficulties arising from these causes could be readily 
overcome. In its reply, the Berlin Company states 
that it has had practically no complaints in regard to 
sulphurous fumes, and that no harmful effects on 
health or vegetation had been observed. The latter 
effect, however, is difficult to detect until after long 
observation. The coal used has a small sulphur con¬ 
tent, and possibly the coal used in Great Britain has a 
larger one. The German engineers believe the best 
solution of the problem lies in the use of higher 
chimneys. The chimneys at KJingenberg are 225 
feet high, but in the new German power station near 
Li emeus tad fc the chimneys are nearly 400 feet high. 
The German company states that it has received 
many complaints about the floating ash and grit 
discharged from the chimneys. This comes down 
sometimes almost like a shower and causes much 
annoyance. The station bums pulverised fuel, which 
has a large ash content. Ash catchers of various 
kinds are now used which trap some eighty per cent 
of the floating ash. Experiments are being made 
with a water-washing process, in which the gases are 
forced through several ‘ veils ’ of water. A somewhat 
similar method is also being used to trap the sulphur 
fumes. 

Mabooni’s Wireless Telegraph Co., Ltd., has 
obtained an order for a large extension of the Polish 
broadcasting organisation, which, following the English 
example, is to be remodelled so as to provide alter¬ 
native programmes for the greater part of the country. 
The new equipment will comprise one 120 kw, aerial 
input broadcasting transmitter with full modulation, 
two high-power regional stations with 16 kw. aerial 
input, and three local relay stations. Provision will be 
made for simultaneous broadcast facilities throughout 
the whole of Poland, the relay stations transmitting 
on a common wave-length employing the tuning-fork 
system of control, such as has been in successful 
operation in Great Britain. The 120 kw. station will 
be situated near Warsaw and will be used in addition 
to the 12 kw. Marconi station which has been in 
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operation there since 1027. It will take the wave¬ 
length of the present 12 kw. station, which is 1111 
metres ; and the 12 kw. station will work on a lower 
wave-length. The two stations will be employed 
simultaneously for the transmission of alternative 
programmes. The two new 16 kw. stations will be 
situated at Lemberg and Vilna to provide programmes 
for the areas outside the range of the lower-powered 
station at Warsaw. Of the three local relay stations, 
one will be situated at Lodz, the Polish Manchester, 
80 kilometres from Warsaw, to provide an alternative 
crystal programme for a working - class district. 
Arrangements are being made for alternative pro¬ 
grammes to be available from Warsaw before tlfe end 
of this year, and the whole scheme is expected to be in 
operation before the end of 1930. 

The incidence of a further period of drought in 
south-east England directs attention again to the 
generally dry character of this year, especially in the 
Midlands and south-eastern portions of England. 
According to a statement issued by the British Rainfall 
Organization (Air Ministry), for the eight months 
January to August, small patches with half the average 
rainfall, or less, are found in Nottinghamshire, east 
Lincolnshire, round about the borders of Berkshire 
and Hampshire, and in the east of Kent. An area 
with less than 60 per cent of the average runs as a 
belt across England and Wales from Cardiganshire 
to east Kent, but whereas the belt is narrow at its 
ends, it broadens out considerably in the middle. To 
the south and south-west of this belt, the percentage 
values range from 70 to 88 along the south coast, 
east of Devonshire ; to 85 in Pembroke, and to 92 
per cent in south-west Cornwall. Another area with 
less than 60 [>er cent of the average surrounds the 
dry patches of Nottinghamshire and Lincolnshire. 
Between the two areas with less than 60 per cent the 
percentage values fail to reach 70 per cent except in 
North Wales, where they just exceed 80. In the 
north of England the percentage values are generally 
somewhat in excess of 70, and surpass 80 locally in 
north Cumberland and the North Riding of Yorkshire. 
In Scotland the percentage values for the eight 
months appear to vary between 70 to just above 90 
per cent ; in Ireland they range from a little more 
than 70 to just above 100 per cent in the west of 
Galway. For the country as a whole the dry weather 
cannot be compared as yet with that of 1921, when 
for the nine months February to October less than 
50 per cent of the average was recorded over the 
whole of south-east England and a considerable part 
of the southern Midlands. However, September and 
perhaps later months also have still to be reckoned 
with, and it is premature to make a final pronounce¬ 
ment. 

In a paper read before Section E (Geography) of the 
South African Association for the Advancement of 
Science at its meeting in August, which is printed in 
the Johannesburg Star , Dr. Percy A, Wagner made an 
interesting contribution to the problem of the pre- 
European miners and smelters of South Africa. The 
"ancient gold industry of Southern Rhodesia is well 
known, but it is less commonly known that the 
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Katanga district of Belgian Congo formed, with 
central and Southern Rhodesia and the north-eastern 
Transvaal, the greatest ancient copper fields, whilst 
tin was most extensively minod in the Roolberg district 
of the Transvaal, and iron was worked over a large 
part of the area. A map showing the distribution of 
the ancient workings was exhibited, it being explained 
that these ancient mines, characterised by a high 
degree of mining skill, are clearly distinguished from 
the rough native workings of the last few centuries, 
Nearly all the gold and most of the copper mines of 
the present time in South Africa are on the site of old 
workings. 

Over a large region, from Katanga to Zimbabwe, 
the copper ingots found were of the astragalus type 
usually associated with the Phoenicians. At least a 
million tons of copper and 2000-3000 tons of tin must 
have been extracted. Since so little has been found 
in the finished state, the product must have been 
mainly exported, and Dr. Wagner is of opinion that 
these mines were the chief source of the copper, bronze, 
and gold of Egypt, India, and western Asia. Dr. 
Wagner maintains that the ruins of Zimbabwe and 
elsewhere are the temples of the race which conducted 
the mining and smelting operations. The bronze 
and copper of the Waterberg district contain notable 
quantities of nickel, an element which is also char¬ 
acteristic of the copper of Egypt and Mesopotamia. 
A bangle from Zimbabwe is a true tin bronze contain¬ 
ing nickel, and as no tin is known in Southern Rhodesia, 
it is presumed that the bronze came from Waterberg. 
The case presented by Dr. Wagner will no doubt 
receive criticism on several grounds, but the new 
facts are of great interest. 

When a future generation comes to setting down 
the history of the growth of scientific method in 
anthropology, few names will have a claim to rank 
higher than that of the late General Pitt-Ri vers. Both 
in the study of development in material culture and 
in archeological investigation, he elaborated methods 
which lie at the foundation of all the work of the last 
forty or fifty years. Record of his own work is pre¬ 
served not uhly in the magnificent volumes upon 
which he lavished time and money, but also his 
methods and theories are embodied in material form 
in the Pitt-Rivers Museum at Oxford and in the Pifct- 
Rivers Museum at Farnham. Further, in the latter the 
visitor may see both the objects which were discovered 
by his excavations in Cranbome Chase and elsewhere, 
and side by side an exact record of the excavations 
themselves. Carefully executed models show the sites 
before excavation and the completed result. The 
general purpose of the Museum at Farnham is to 
illustrate the life of peasant communities. Costumes, 
furniture, pottery, arts and crafts, and agriculture 
each have rooms devoted to their exhibition. This, 
however, does not complete the tale of the collection. 
One room is devoted to the objects excavated in the 
neighbourhood, and there are in addition the ethno¬ 
graphical objects collected by Pitt-Rivers after his 
earlier ethnological collections had gone to Oxford, 
These include the famous collection of Benin bronzes. 
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An excellent and well-illustrated 4< General Hand¬ 
book " to the collections has recently been published, 
which may be obtained from the Museum. It Is 
edited by Mr. L. H. Dudley Buxton, who has been 
engaged in the rearrangement of the collections. He 
also contributes several descriptive articles. Others 
are by Mr. H. St. George Gray, who for ten years was 
secretary and assistant in the museum. He writes a 
biographical note on General Pitt-Rivers and describes 
the models of the excavations. Dr. Harrison writes 
on pottery ; and Dr. R, R. Marett describes the cere¬ 
monial objects. Mr. F. LI. Griffiths contributes a note 
on an Egyptian 1 tombstone ’. A chapter on the 
“ Ancient Inhabitants of Farnham and its Neighbour¬ 
hood ” by the editor is in the nature of an excursus 
on continuity in English life and culture, and incident¬ 
ally it is an object lesson on the right orientation of a 
local museum. The present owner, Capt. Pitt-Rivers, 
has generously thrown open the Museum for a vaca¬ 
tion school in anthropology of which the first session 
was held last Easter. For this purpose no better 
instrument of instruction than the collections could 
be desired. 

In a Shaw Lecture delivered at the Royal Sooiety 
of Arts and published in the Society’s Journal for 
Aug. 30, Sir Thomas Legge, formerly H.M. Senior 
Medical Inspector of Factories, reviews his thirty 
years’ experience of industrial maladies. The progress 
during this period has been amazing, due to notifica¬ 
tion, prohibition, and regulation in the industries 
concerned. Phosphorus poisoning in the form of 
‘ phossy jaw ’ in match-making has disappeared owing 
to the substitution of sesqui-sulphide of phosphorus 
for yellow phosphorus. The incidence of anthrax has 
been halved by the application of disinfection of wool 
and hair and the use of exhaust fans in the factories. 
Lead poisoning has been reduced to less than half 
among white-lead workers and painters, owing to the 
recognition that the poison is absorbed by the lungs 
and the adoption of measures to prevent its inhalation. 
Skin cancers are relatively common among oertain 
tar and pitch workers and cotton mule spinners, but 
in the early stages are curable, so that periodical 
medical examination would result in a considerable 
saving of life, and incidentally in the cotton industry 
a saving of a considerable part of the £10,000 now paid 
in compensation. With new industries new risks 
develop, and during the last few years carbon disul¬ 
phide and hydrogen sulphide poisoning have occurred 
in connexion with rubber and artificial silk. 

The University of London Observatory at Mill Hill 
Park will be opened and the Wilson telescope unveiled 
by the Astronomer - Royal, Sir Frank Dyson, on 
Oct. 8 at 3 f.m. 

At the sixth annual conference of the Association 
of Special Libraries and Information Bureaux held 
at Cambridge on Sept. 20-23, Sir J. J. Thomson was 
oleoted president of the Association in succession to 
the late Sir Geoffrey Butler. 

The inaugural sessional address of the School of 
Pharmacy of the Pharmaceutical Sooiety of Great 
Britain will be delivered on Oct, 2 by Prof. Henry 
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Hurd Rusby, professor of materia medica in the 
College of Pharmacy, University of New York, when 
the Hanbury Gold Medal of the Pharmaceutical 
Society will be presented to Prof. Rusby. A note on 
Prof. Rusby’s life and work appeared in Nature of 
June 1, p. 845, in announcing the award of the Han¬ 
bury Gold Medal, 

Mk. F. D. Ommanney, Mr. F. J. Hart, and Mr. A. H. 
Laurie have been appointed to zoological posts on 
the scientific staff of the Discovery Committee. 
Mr. Ommanney has already left England to undertake 
whaling investigations with Mr. J. F. G. Wheeler at 
the Marine Biological Station, South Georgia. Mr. 
Laurie is joining the R.R.S. William Scoresby at Cape 
Town, and Mr. Hart will sail towards the end of the 
year in the R.R.S. Discovery II . 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A full¬ 
time head of the Mechanical and Electrical Engineer¬ 
ing Department of the Harris Institute, Preston— 
Tire Principal, Harris Institute, Preston (Oct. 1). 
An assistant in the Mechanical Engineering Depart¬ 
ment of the Coventry Municipal Technical College— 
The Director of Education, Council House, Coventry 
(Oct. 1). ' A head of the Pharmacy Department and 
a full-time assistant lecturer in engineering at the 
Cardiff Technical College—The Principal, Technical 
College, Cardiff (Oct. 5). An inspector under the 
Alkali, etc.. Works Regulation Act, 1906—The 
Director of Establishments, Ministry of Health, 
Whitehall, S.W.l (Oct. 5). An Astley Cooper assist¬ 


ant to the Curator of the Gordon Museum of Guy’s 
Hospital Medical School—The Secretary to the Astley 
Cooper Trustees, Medical School Office, Guy’s Hospital, 
S.E.l (Oct. 7). A research assistant in engineering 
applied to glass technology, in the Department of 
Glass Technology of the University of Sheffield, and 
research fellowships in glass technology in the same 
department—The Registrar, The University, Sheffield 
(Oct. 14). An assistant in botany in the University of 
Aberdeen—The Secretary, The University, Aberdeen 
(Oot. 15). An assistant professor in electrical engineer¬ 
ing at the City and Guilds (Engineering) College— 
The Secretary to the Delegacy, City and Guilds 
(Engineering) College, Exhibition Road, South'Ken¬ 
sington, 8.W.7 (Nov. J). A technical assistant in the 
Physics Department of the British Boot, Shoe, and 
Allied Trades Research Association—The Director of 
Research, British Boot, Shoe, and Allied Trades 
Research Association, 19 Bedford Square, W.C.l. 
A full-time lecturer in mathematics at the Borough 
Polytechnic Institute—The Principal, Borough Poly¬ 
technic Institute, Borough Road, S.E.l. A woman 
lecturer in education in the department for the Train¬ 
ing of Teachers of the University of Reading—The 
Registrar, The University, Reading. A lecturer and 
adviser in veterinary soience in the Harper Adams 
Agricultural College and National Institute of Poultry 
Husbandry—The Principal, Harper Adams Agricul¬ 
tural College, Newport, Salop. A Principal of the 
Derby Technical College—The Secretary to the Derby 
Education Committee, Education Offices, Booket 
Street, Derby. 


Our Astronomical Column. 


Comets Neujmin and Forbes,—The following ele¬ 
ments of these comets have been computed by Dr. 
A. C. D. Crommelin; the first from observations on 
Aug. 4 and 31 (KCnigstuhl) and Aug. 15 (Lick) ; the 
second from photographic observations at Johannes¬ 
burg by H. E. Wood on Aug. 3, 8, 13. The equinox 
is 1929-0 ; T is in U.T. : 


Neujmin. 


Forbes. 


T 1929 June 28-922. 

u 140° 45' 60' 

(1 158 15 53 

i 3 40 23 

* 35 38 12 

log q 0-309227 
Period (years) 10-7914 


1929 June 26-619. 
260° 18' 39* 

25 5 38 

4 39 34 
33 51 12 
0-185458 
6-4370 


Almost identical elements of Forbes’s comet were 
found by Dr. R. T. A. Innes using the same observa¬ 
tions. He notes that they indicate a close approach 
to Jupiter at the aphelion passage of 1920. There is 
a slight resemblance to the elements of Barnard’s 
Comet 1884 II. A period of 6-4 years was found for 
it, but it has not been seen since its first apparition. 


The Discovery of Proxima Centaur! at Johannesburg, 
—An account is given in the Johannesburg Star of 
Aug. 24 of the circumstances which led to the dis¬ 
covery of the sun’s nearest stellar neighbour. It is 
emphasised that the discovery was no nuke, but that 
Dr. Innes, noting other oases of distant companion 
stars, had an inspiration that Atyha Centauri might 
have such a companion. The circumstances recall 
Prof, W. H, Pickering’s successful search for Phcobe, 
the distant satellite of Saturn ; in that case also there 
was a sort of inspiration that such a body existed. 


There were to hand the photographs of the region 
taken by Mr. Franklin Adams at the Cape in 1902, 
and similar photographs taken with the same instru¬ 
ment at Johannesburg in 1910. Further, a blink 
microscope for comparing star plates had been pro¬ 
cured for the Observatory in 1915. At Dr. Innes’s 
request, Mr. Wood took a further photograph of the 
region in 1915, under exactly the same conditions as 
the 1910 one. Comparing these plates. Dr. Innes 
quickly detected a faint star that had changed its 
position very obviously in the interval of 5 years ; 
further examination showed that its motion was very 
nearly equal and parallel to that of Alpha. The 
connexion was further established by the determina¬ 
tion of the parallax of Proxima, both at Johannesburg 
and by Dr. Voute. In the last few months a further 
determination has been made by Dr, Alden at the 
Yale station at Johannesburg ; these determinations 
all agree in indicating that the distances of Alpha and 
Proxima are nearly the same, the latter being slightly 
nearer to us j the distance from Alpha is so great that 
the period of revolution must be of the order of a 
million years ; but there is little doubt that Proxima 
and the two components of Alpha form a connected 
system. 

General Perturbations of Minor Planets by Jupiter.— 
E. de la Villemarqu6, &.J., has computed tables of the 
perturbations by Jupiter of a large number of minor 
planets : he is now engaged on the planets whose 
mean daily motion lies between 1250* and 1350*. 
^ Astr.Nach., 5654, contains the first instalment for these 
‘planets. The labour of keeping up the positions of 
more than 1000 planets is so heavy that any tables 
that shorten the work deserve a hearty welcome. 
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Research Items. 


Marriage in Africa.—From an extended study of 
the principles of Bantu marriage, Mr. E. Torday in 
Africa , vol. 2, No. 3, draws certain conclusions as to 
its essential features and directs attention to their 
practical bearing. In the present state of our know¬ 
ledge* Bantu marriage appears to bo the marriage of 
one man and one woman for the begetting of legitimate 
children in whom one of the two souls of the parents 
is perpetuated* and these 'will, after their parents’ 
death* perform for them the rites and offer to triern the 
sacrifices on which their happiness in the world of 
spirits depends. This is based upon a contract be¬ 
tween two freely consenting adults whom it binds to 
conjugal fidelity on pain of temporal and spiritual 
penalties. It is indissoluble and liable to be extended 
beyond the grave by proxy if necessary to secure 
offspring. This arrangement has been disturbed by 
polygyny, which has affected the balance of the sexes, 
withdrawing a number of nubile females from the 
marriage market, and lowering the marriage age, 
leading further to a deterioration of sexual morals 
and adultery and divorce. 4 Earnest’, originally a 
symbol, is assuming more and more the character of a 
>riee on the bride. In its practical aspect this has 
ed to a legal recognition of polygyny and a lower age 
for marriage than Bantu custom sanctions. Infant 
betrothal should be forbidden by law ; nor should the 
growth of lobolo be allowed to pass unchecked into 
purchase money. 

Chippewa Customs ,—Bulletin 86 of the Bureau of 
American Ethnology is a study of the Chippewa by 
Frances Densmore, a number of whose valuable 
monographs on the music of different Indian peoples 
have already appeared in the publications of the 
Bureau. The writer first began her studies of the 
Chippewa in 1915, when she visited the villages on the 
north shore of Lake Superior, and since that date 
further material has been collected both in Canada 
and Minnesota on different occasions up to 1925. 
The present monograph covers the religion, social 
life, and technology of the Chippewa. Their name, 
Chippewa, is comparatively modem, and though it is 
the only name which has been used by Government 
in its relations with the people, is never that used by 
themselves ; they still use the name Ojjibeway, or the 
older term A’nicina’be, meaning 4 the original or first 
man \ They are described as a pleasant people with 
a strong sense of humour. Their industrial life was 
characterised by co-operation between men and 
women, the men taking the heavier part of the 
women’s work, and the women assisting in the lighter 
part of the men’s work, such os the making of canoes. 
Even the children assisted in such parts as they were 
able to perform. They maintained a high standard 
in their work, and those who excelled were honoured. 
Marked skill was held to bo of supernatural origin. 
They early came into contact with white civilisation, 
and of them it was recorded that they 44 cultivate 
com and potatoes to a limited extent, but devote 
most of their time in quest of food in the chase or in 
fishing Their tribal history is recorded in the 
traditions of the Midewiwin (Grand Medicine Society) 
traced down from one generation to another. There 
ore records of a migration from the great salt waters 
of the east, westward to the place where Montreal 
now stands* then to the shores of Lake Huron, and 
finally to La Points (Superior), where the Lodge was 
erected for the last time before the coming of the 
whites. 

A Census of Ganneta.—Several estimates, based 
upon different grounds, have been made of the 
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number of solan geese or ganneta which breed annually 
upon the Baas Rock in the Firth of Forth. The 
estimates have given numbers varying from 5600 to 
10,000 adult birds, a fairly wide range. ' The first 
actual count of the gannets is described and discussed 
by Dr, James Ritchie in a recent issue of the Scottish 
Naturalist (p. 127), It was made by one of the light- 
keepers during the present summer, and revealed the 
presence of 4047 gannets’ nests* representing 8094 
adult breeding birds. In addition, 100 pairs were 
nestless owing to the raids of herring gulls—which 
gives a total adult breeding population of 8294 
individuals. It is suggested that although the gannet 
population may have varied from year to year through 
the centuries, various factors make it probable that at 
present the numbers are at their greatest. 

Migrations of British Woodcock,—In the days of 
the older naturalists, emphasis was laid uj>on the 
migrations of British woodcock, although it was 
admitted that occasional individuals remained over 
winter in G reat Britain. Nowadays the ringing method 
of following the movements of birds has thrown the 
emphasis upon the woodcock which remain throughout 
the year in the British Isles. As a result of an analysis of 
the recaptures of ringed woodcock, Dr. Landsborough 
Thomson finds that perhaps only one-third of Scottish 
and North English birds migrate, and that the number 
recaptured on their native ground, often after a lapse 
of several years, is a striking feature of the data 
(British Birds , September, p. 74). There is a regular 
autumn movement from Scotland to Ireland, and also 
to France and Spain. About 95 per cent of the recovery 
records relate to the first four years of life, but it is 
interesting to find that one individual had readied the 
age of 12J years before it was shot, while a few others 
ranged from 8 years to 12 years old. There is no 
positive evidence that migrant woodcock return to 
their native localities ; indeed one individual ringed 
in Ireland was found, when two years old, in southern 
Norway. 

Californian Echinoderms.—The second Bingham 
Oceanographic Expedition collected some very in¬ 
teresting echinoderms, including seven species of 
starfish, nine species of echinoids, three of ophiurans, 
and one holothurian (“Echinoderms from the Gulf 
of California and the Perlas Islands ”, by Lee Boone. 
Scientific Results of the Second Oceanographic Ex¬ 
pedition of the Pawnee 9 1926. Bulletin of the Bingham 
Oceanographic Collection, Peabody Museum of Natural 
History, Yale University, vol. 2, art. 6, December 
1928). These are described with beautiful photo¬ 
graphic illustrations. Perhaps the most valuable 
oapture was the large holothurian belonging to the 
Synaptid®, presumably to be attributed to the West 
Indian species Euapta lapha (J. Muller). Three 
specimens were taken at night from Hidden Harbour, 
Lower California, each bearing 15 tentacles and having 
anchor plates which are identical with those of speci¬ 
mens taken at Porto Rioo. Other distinctive finds 
are the big urchins Meoma grandis , only known from 
the Gulf of California and West Mexico, the peculiar 
Encope grandis t the ‘ key-hole urchin ’ of the Gulf of 
California, of which 23 specimens were taken, Encope 
califomica with its five ambulacra! foramina and 
one posterior foramen, and Astropyga pulvinata, one 
of the Diadematidse. This last species is rare, and the 
Pawnee material appears to be the first record from 
Conception Bay. 

Phytogeny of the Primate Placenta.—In a study 
which has covered the examination of 31 specimens 
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of 5 species of New World and 7 species of Old World 
monkeys, G. B. Wislocki has obtained evidence that 
the placentas of the Simim exhibit various arrange¬ 
ments in structure which show them to be different 
and yet to possess certain definite relationships 
(Carnegie Institution, Contributions to Embryology , 
vol. 20, No. Ill, 1920). He concludes that the lower 
■catarrhines exhibit an architecture of the placenta 
intermediate between the platyrrhines and the 
anthropoids, a sequence of development which would 
agree with that based upon comparative anatomy. 
A survey of the literature of mammalian placentation 
suggests that the majority of the mammals which are 
archaic or are not far removed from the direct line 
of descent possess deciduate placentae, whereas the 
animals which possess a diffuse type of placentation 
are amongst the most extremely specialised mammals. 
This suggests that the deciduate type of placenta is 
probably the most primitive and that the diffuse 
placenta is a specialised offshoot from it. The proto- 
placentals themselves were derived from oviparous 
forms, so that naturally there must have been a period 
of transition from oviparity to viviparity, during which 
a diffuse apposition of the membranes to the uterine 
mucosa might well occur. But recent placentals, as 
well as their fossil prototypes, do not derive the 
diffuse condition of their placenta^ from such primitive 
transition forms. They appear to be quito independ¬ 
ently and secondarily derived from mammals which 
possessed, penetrating trophoblast. 

Leaf Growth in the Giant Euryale .— The circular 
floating leaves of Euryale ferox vie in size with those 
of Victoria regia , the largest being a metre and a half 
in diameter. According to Yonosuke Okada (Sci. 
Rep. Tdhoku Imp. Univ. f 4, 301-368 ; 1929), their 
horizontal extension takes place in less than nine days, 
and the rates of growth may therefore be exceptionally 
high, even for water plants. Measurements indicate 
that the leaves may increase in diameter by more than 
1 cm. in an hour, giving increases in area of 100-150 
sq. cm. per hour, for the period of most rapid growth. 
The growth rates are fairly uniform during both day 
and night, although tending to be higher during the 
day. The ratio mass/area decreases as the leaves 
get older. 

Chromosome Linkage in (Enothera .—A further study 
of chromosome arrangement during meiosis in 
<Enothera has been made by F. M, Sheffield (Proc. 
Roy, Soc ., B, 105, 207-230 ; 1929) with particular 
reference to linkage in a series of F 1 hybrids with 
fourteen chromosomes. Most of the chromosomes 
were arranged in a ring with a variable number of 
free pairs. Non-disjunction was frequent, being ob¬ 
served in about 9-12 per cent of the examples. In 
a further consideration of the available data, the 
author points out that wild species of (Enothera have 
either a large amount of pairing or more commonly 
a large amount of linkage, the mutants and hybrids 
being generally intermediate, though the type of 
linkage found in CE, Lamarckiana , a ring of twelve 
and a single pair, is by far the most common. His 
analysis of these data shows that chromosome con¬ 
figuration in hybrids is the same as that of the pollen 
parents in seven cases, and as the seed parents in five 
eases. In one example, both parents and hybrids 
were alike, while in the remaining fourteen cases the 
hybrids differ from either parent. It is pointed out 
that these figures are not contrary to the supposition 
that chromosome linkage is inherited, the whole 
problem of linkage and its bearing on the genetic 
peculiarities of (Enothera being fully discussed. 

Natural Distillation of Oil-Shale* —The possibilities 
of oil-shale seem to be infinite, judging from the vast 

No. 3120, Vol. 124] 


literature devoted to it, but the following presents an 
unusual though not exactly new view-point. A well 
drilled on the north flank of Wheeler Ridge, south end 
of San Joaquin Valley, California, penetrated a con¬ 
siderable thickness of oil-shale. Of the many oil and 
gas shows in this well, all were confined to the shale 
belt. The zones of oil production in the main part 
of the oilfield concerned correspond approximately in 
stratigraphic position with the shale development de¬ 
scribed, and accordingly the question arises as to 
whether by natural distillation the oil obtained in the 
producing area is not directly derived from the lateral 
shale instead of from deeper lying beds, as commonly 
imagined. If Mr. H. W. Hoots has made his case for 
this possibility good, and there is certainly something 
to be said for his theory; then his remarks (Professional 
Paper 154-K, 1929, p. 173, United States Geological 
Survey) are worthy of notice and debate : “It would 
appear that if typical oil-shale will yield petroleum 
under natural conditions which have prevailed since 
its deposition, any stratigraphic zone of oil-shale or 
other highly organic rock, whether of marine or 
lacustrine origin, and even though entirely devoid of 
recognisable fossils, should be considered an adequate 
source of petroleum deposits in areas where over¬ 
burden has been great or where deformation lias been 
intense 

Mean Sea-level.—During the last two years, studies 
of mean soa-level have been carried on in New York 
waters under the direction of the National Research 
Council of the United States. Prof. D. Johnson has 
communicated a preliminary statement of the results 
to the Geographical Journal for September. Jamaica 
Bay, on Long Island, was selected for the study, the 
object of which was to test the theory that along an 
irregular coast mean sea-level is an irregular surface 
the precise elevation of which varies with changes in 
the form of the shore. Results showed the tidal 
range to be greater within Jamaica Bay than in the 
more open Lower Bay adjoining. They also show 
mean sea-level to be higher in Jamaica Bay than in 
Lower Bay, and the plane of sea-level to be higher at 
the north-eastern than at the southern and western 
stations. Prof. Johnson feels that the results support 
the view that distortions of the mean sea-level may 
be inferred from a consideration of the physiography 
of a given shore line. A full report is promised 
shortly. 

Thames Floods and High Tides.—A report on the 
Thames floods of January 1928, by Dr, A. T. Doodson, 
and meteorological conditions associated with high 
tides in the Thames, by Mr. J. S. Dines, are the two 
papers published in Geophysical Memoir, No. 47, issued 
by the Meteorological Office. It appears from an ex¬ 
haustive analysis of water-levels and meteorological 
conditions during recent years that the conditions 
under which the water-level rises by 4 foot or more 
above the predicted level at Southend are clearly 
defined. They are the onset of a geostrophic wind 
over » considerable part of the North Sea of 60 m.p.h. 
or more from between north-west and north. Within 
seven to sixteen hours, sucli an onset is likely to be 
followed by a considerable rise in water-level. A 
westerly wind with no north component over the 
extreme southern North Sea is no bar to a raised 
water-level so long as the requisite north-west to north 
wind occurs over other parts of the area. A favour¬ 
able prior occurrence appears to be either a westerly 
gale off the west of Ireland and Scotland which veers 
or dies away before the onset of the wind over the 
,North Sea, or a southerly gale over the North Sea 
preceding the northerly wind. During fifty years, 
only one serious flood has occurred. TTiis is because 
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the rise above the predicted level only causes floods 
when it coincides with high spring tide. It has been 
found that the abnormal rises tend to occur at half 
tide, when they can do no harm. The reason for this 
avoidance of full tide has not been discovered, but its 
existence very materially reduces the liability to 
serious floods. 

Sound Vibrations.—The issue of the Journal de 
Physique for May contains an article by M .Z. Carrier©, 
of the Catholic Institute of Toulouse, on the study of 
the movements of the air when transmitting a sound 
wave. The air in a metal tube 3-5 era. diameter and 
170 cm. long is set into vibration by a telephone 
diaphragm which closes one end, the other being also 
closed. Fine dust can be blown into the tube and can 
be illuminated through a window in the side of the 
tube near the middle of its length. A microscope of 
low power allows the points of light produced by the 
dust particles to be observed through a second side 
window. When there is no obstruction in the tube 
the particles describe straight line paths parallel to the 
axis of the tube of length varying from 0*15 mm. to 
1 *8 mm. according to the current used to operate the 
telephone diaphragm. When a cylinder is present 
in the tube with its axis at right angles to that of the 
tube, the paths near the surface of the cylinder are 
small ellipses with their long axes in the direction of the 
stream lines in the motion of a perfect fluid past the 
cylinder. As the amplitude of the motion increases, 
these ellipses become pointed as they approaoh the 
plane through the axis of the cylinder at right angles 
to the axis of the tube. 

Volta Effect.—From time to time Prof. Oscar Scarpa, 
of the Royal Milan Polytechnic, has carried out 
theoretical and experimental investigations on the 
Volta effect, with the object of applying to it present- 
day knowledge of the chemico-physical constitution 
of metals and alloys. At the meeting of the Reale 
Istituto Lombardo di Scienze e Lettere on April 11, 
he gave a preliminary account of certain phenomena 
observed in circuits composed entirely of metals. 
With reference to the first part of Volta’s law relating 
to the potential differences developed at the contacts 
of different metals, Prof. Scarpa finds that if a chain 
of metals includes some capable of mutual reaction, the 
order of arrangement is not without influence on the 
magnitude and sign of the potential difference be¬ 
tween the extremes. Thus, although with the system 
copper-mercury-copper-zinc-copper zero potential dif¬ 
ference results, this is not the case with copper- 
oopper-merciury-zinc-copper. As regards the second 
part of Volta’s law, it is not correct to state merely 
that, with heterogeneous metallic chains having any 
given temperature, the terminal potential difference 
depends solely on the chemico-physical nature of the 
component metals. A necessary condition for this to 
hold is that all the metals in contact must be indifferent 
one to the other. 

Spectrum of Krypton.—The July issue of the 
Journal of Research of the United States Bureau of 
Standards contains a paper by W. F. Meggers, 
T. L. de Bruin, and C. J. Humphreys on the arc 
spectrum of krypton. This had not previously been 
described satisfactorily, largely, it would appear, 
because of the difficulty of distinguishing between the 
lines of krypton and those of xenon. Some two 
hundred lines are listed, and the majority of these 
have been fitted into term schemes, which, as would 
be expected, are similar to those of neon and of argon. 
This investigation was undertaken primarily in order 
to test the possibility of using the krypton line at 
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5650 A. as a standard of wave-length in place of the 
red cadmium line. The term analysis actually shows 
that the former involves a metastable state of the 
atom, so that it is unsuited for this purpose, although 
a stronger krypton line at 5871 A. is free from this 
objection, and is to be re-examined for hyperfine 
structure. The paper includes a bibliography of 
earlier work upon the spectrum of krypton, and good 
reproductions of the arc spectrum between 3300 A. 
and 9751 A. 

Preservation of Metal and Timber in Sea-Water.— 
The oommittee of the Institution of Civil Engineers 
whioh is investigating the deterioration of structures 
in sea-water lias issued its ninth Interim Report, 
published by H.M. Stationery Office for the Depart¬ 
ment of Scientific and Industrial Research (London. 
Price 3*. 6d. net). The Report follows the same 
lines as its predecessors, being occupied mainly by 
records of the loss of weight and extent of pitting 
of specimens of iron and steel exposed in various 
situations. Dr. J. N. Friend describes the bars 
which have been exposed for five years at Ply¬ 
mouth and Colombo respectively, the corresponding 
sets exposed at Auckland and Halifax having been 
reported on lost year. In general, the four sets 
are in fairly good agreement. Completely immersed 
specimens show less difference than those exposed to 
alternate wet and dry conditions, whilst aerial ex¬ 
posure gives the greatest differences between the best 
and the worst specimens. Nickel has a marked effect 
in lessening the corrosion of steel, and highly alloyed 
steels are very resistant, although steel with 13 per 
cent of chromium is badly pitted when continuously 
immersed. The alloy steels do not happen to be very 
typical of the corrosion-resisting steels of the present 
day, this being a consequence of the long period 
necessarily occupied by such trials. It cannot be 
said that the tests have brought to light anything 
very novel, and they will be best interpreted in the 
light of the scientific work on corrosion now being 
conducted with so much success. The effect of various 
paints and coatings is still under investigation, and 
the results of this work will be useful. Prof. G. Barger 
reports on the protection of timber by impregnation 
with arsenical poisons, and finds that low concentra¬ 
tions give insufficient protection against Teredo f 
whilst uniform impregnation is not easily effected. 
Limnoria is proof even against the highly poisonous 
arsenical preservatives, but certain woods appear to 
be immune from its attack. 

Canadian Hydro-electric Development.—The de¬ 
velopment of hydro-electric power in Canada con¬ 
tinues to make rapid progress. The mid-year review 
of the Department of Water Power and Reclamation 
Service, just issued by the Minister of the Interior at 
Ottawa, shows that during the first six months of 
1929 new undertakings oompleted and additions made 
to existing installations have totalled an aggregate of 
almost 200,000 horse-power. The undertakings at 
present in hand, when oompleted to the limit of their 
designed capacity, will produce more than two million 
horse-power. As was stated in an article which 
appeared in Natubk of July 27, p. 130, the total 
hydro-electric horse-power actually developed in the 
Dominion is now about 5J millions. Activity is 
particularly notable in the provinces of Quebeo and 
Ontario, where several important enterprises are being 
prosecuted. The only province in whichprogress is not 
marked is Prinoe Edward Island. The laying of 
transmission lines is an outstanding feature, includ¬ 
ing a second 220,000-volt line from the Gatineau 
River to Toronto and a 132,000-volt line across 
Brunswick. 
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Freshwater Fauna of the Malay Peninsula. 


"tTERY little ie known of the freshwater fauna of 
▼ the Malay Peninsula, though the late Dr. N. 
Annan dale, the father of freshwater biology in the 
East, extended his studies outside Indian limits. A 
beginning is, however, being made in Malaya, as the 
institution of a series entitled “Papers on Malayan 





By Cedric Dover. 

fauna of the curious tadpoles of the genus Megalophrys . 

Dr. N. Among vegetation at the edges, or among rooks in 

y in the the quieter parts (Fig. 1), prawns and, more rarely, 

nits. A molluscs of the genus Melania may sometimes be 

as the seen, while leeches are often abundant enough to be 

Malayan troublesome. 

The fauna at the source of the stream presents 
little essential difference from that found in its lower 
reaches, and the fauna of any one stream, on the west 
coast at any rate, is similar to that of any other stream, 
even though they be widely separated in distance. 
This is not surprising, for physioo-chemically nearly all 
these streams are similar, their hydrogen ion concentra¬ 
tion, for example, being always in the immediate neigh¬ 
bourhood of the standard of neutrality, while their 
temperature does not as a rule vary by more than 
two or three degrees Centigrade. Their rate of flow 
is usually very swift and the food supply afforded 
by them is so scarce that much specific variety cannot 
be expected, for only a few species, prolific in re¬ 
production and having a short life-history, can estab¬ 
lish themselves in these streams. The well-established 
forms are therefore characterised by an abundance 
of individuals, the collector often being able to obtain 
a few hundred specimens of such species as the hemi- 
pteron Perittopu8 breddini with a single sweep of the 
net. But while the fauna of Malayan hill-streams is 




JIG. I.—A hlll-Btreftm In Selangor showing the rocky bed and the 
quiet areas formed by the rocks. 



Aquatic Biology * ’ in the Jourrml of the Federated Malay 
States Museums proves, and it is the object of this note 
to indicate the general interest of the subject. 

Comparing the Malayan freshwater fauna with 
that of India, one is struck with its poverty from 
the viewpoint of specific variety. Insects, of course, 
are abundant, particularly the aquatic Rhynchota 
(of which a very large and thorough collection has 
been made), mosquitoes, dragon-fly and various 
neuropterous larvae, and coleoptera, especially the 
Hydrophilid® and Gyrinid®. Such groups as the 
fishes and tadpoleB, however, though they occur in 
Malayan ponds and streams, are not abundant either 
specifically or individually, while molluscs are rare, 
and only one polyzoon, and no hydrozoa or sponges, 
has yet been found. 

In the hill-streams the surface fauna consists 
entirely of water-bugs of the family Hydrometrid®, 
particularly the long-legged striders of the genera 
PUlomera and Metrocons, with occasionally one or 
two species of gyrinid beetles which swarm in the 
quieter areas at the edges. There are no other visible 

C onk tonic organisms. Below the surface the only 
una, exoept in still areas caused by a large boulder 
or a bend in the stream where fishes are found in 
some abundance and a few Notonectid® sometimes 
occur, is that attached to stones and rooks on the 
bottom. This fauna consists chiefly of the larv® of 
certain mayflies, dragonflies, and Pyralid moths, and 

No. 3126, You 124] 


Fig. 2.—A swamp on the outaklrfcg of Koala Lumpur, divided off 
by Chinese agriculturist*, showing nature of vegetation. 

poor, it is of absorbing interest, and this very poverty, 
combined with the abundance of easily accessible 
streams, would facilitate intensive studies along the 
lines of Annandale and Hora‘s work in India and 
Dodd's researches in Amerioa. 

Turning to the biota of still-water areas, we find 
the same comparative paucity of species so far as the 
animals and higher plants are ooncemed, but a rich 
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algal flora. In the ponds the aquatic Rhynohota 
are also the most conspicuous organisms, being re¬ 
presented by all the known families, especially the 
Gerridfle, Micro veliadse, Notonectidue, (Plea and 
Nychia especially), Corixidae ( Micronecta only), and 
the smaller Belostomatidso (Sphmrodtma rusticum); 
the Nepidae are comparatively rare. Coleoptera, 
mostly Hydrophilida?, are quite common, while 
dragon-fly and dipterous larva?, chiefly those of the 
Culicidse and Chironomulro, and shrimps, are usually 
abundant. Molluscs are rare, though occasionally a 
dirty Chinese duck-pond may be found in which 
Ampulariidffi, Viviparidae, Milaniida?, Limna k ida\ and 
Planorbida? occur in fairly large numbers. Nema¬ 
todes and oligocheetes are scarce, and the polyzoa, 
hydrozoa, and sponges are entirely absent. The 
microscopic fauna is abundant, though not very 
varied, the Entomostraca being particularly common. 
Rotifers occur in some numbers, and there is generally 
a rich Protozoon fauna, Euglerm forming a thick 
acum on the surface of some ponds. 

The algal flora is rich, especially in blue-green alga? 
and in desmids, but the higher plants are generally 
rare and are often absent. In some swampy ponds 
there is a dense growth of rushes, weeds, and grasses 
at the edges (Fig. 2), consisting of such species (kindly 
identified by Mr. R. E. Holttum) as Enhydriaa angusti - 
petala Ridley, Limnophila erecta Bentham, Cyperus 
hexpari Linn.. Hhynchosphora aurea Vah., Tuviena : 
Mrnbellata Rottb., Scirpua mueronatus Linn., Mariec.ua 
microcephalus Pusl., and Eleocharis variegata Kunth., 


while in others the water-hyacinth, Eichornia crae&ipes, 
is very common. Pistia atratiotes is also sometimes 
abundant, while below the water at the edges the 
bladderwort, Utricularia sp., and the peculiar star¬ 
shaped Blyxa malayana Ridley may often be found. 

The specific paucity of the macroscopic pond biota 
may be accounted for by the fact that many of these 
ponds are situated in limestone, and are thus detri¬ 
mental to the life of such organisms as molluscs or 
sponges, while the water is generally very impure 
and varies from extreme acidity to extreme alkalinity, 
owing usually to the proximity of Chinese dwelling- 
houses and piggeries. 

Sponges are entirely absent, and so are Polyzoa, 
with the exception of Plumatella emarginata Allman, 
which I have taken in the Ampang Waterworks near 
Kuala Lumpur, where the conditions for Polyzoon 
life are ideal. But even P. emarginata is living on 
the edge of extinction, though it seems to have the 
inherent hardihood which enables an organism to 
stand a certain amount of what Grinnell, the American 
ornithologist, so aptly calls ecologic punishment. 

Of other freshwater areas on the west coast of the 
Malay Peninsula there is little to say. There are no 
natural lakes, and the larger rivers, which are often 
fouled with the tailings from tin mines, have not been 
carefully investigated. It is well known, however, 
that they are infested with crocodiles, while the 
insect fauna is more or less similar to that of the hill 
streams. The fauna of the mouths of these rivers is 
essentially marine. 


Ninth International Congress of Psychology. 


r PHE ninth International Congress of Psychology 

mot at Yale University, New Haven, on Sept. 
1-7 under the presidency of Prof. J. MeKeen Cattell. 
The attendance numbered 1089 professional psycholo¬ 
gists, of which, however, only 122 came from countries 
outside the United States. But this is not surprising 
when it is remembered that more than one hundred 
institutions in the United States provide for psychology 
an annual budget of £1500 or more, and that for the 
larger universities this figure averages about £10,000, 
and reaches its maximum of £40,000 at Columbia. 

The president, doyen of American psychologists, 
outlined the colossal development of the subject in the 
United States since the time, nearly fifty years ago, 
when ho was a pupil of Wundt at Leipzig. Cattell’s 
work on individual differences will always rank as an 
outstanding pioneer achievement in this field which is 
now so universally systematised. Tables were pre¬ 
sented which showed the number of contributions by 
the psychologists of the various countries during 
particular periods, and, as might be expected from the 
foregoing remarks, they demonstrated the quantita¬ 
tive and financial superiority of the United States. 
More interesting would be tables showing what per¬ 
centage of the total population in each country con¬ 
sisted of professional psychologists. 

More than 470 papers were listed at the Congress, 
and they covered all the various cross-divisions of 
psychology : theoretical, experimental, comparative, 
social, educational, industrial, Aesthetic, religious, 
legal, physiological, etc. Sessions were also devoted to 
special topics such as the effects of drugs, sleep, the 
psycho-galvanic reflex, the psychology of music, and 
the nature of g. 

In addition to researches on traditional lines, there 
are at least two branches in the United States whioh 
at present are carrying on research at high pressure. 
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The first is that of animal behaviour, which was repre¬ 
sented by thirty papers at the Congress. Several of 
the chief universities, such as Chicago, Clark, Columbia, 
Harvard, Michigan, Minnesota, Stanford, and Yale 
possess well-equipped laboratories for comparative 
psychology, although it is yet too early to attempt 
an assessment of the importance of their numerous 
studies. One of the chief workers in this field is Prof. 
K. S. Lashley of Chicago, the present president of the 
American Psychological Association, whose address 
on '* Basic Neural Mechanisms in Behaviour ” was 
acknowledged as a masterpiece, and showed further 
that not all workers in this field can be classed as 
narrow-minded behaviourists. 

The second branch which displays marked activity 
is that of child development, especially prominent 
being the child research centres of the Universities of 
Columbia, Iowa, Minnesota, and Yale. The mode of 
attack appears to be a co-operative study by psy¬ 
chiatrists, psychologists, physiologists, anatomists, 
bio-chemists, and statisticians armed with elaborate 
machinery. They work at a common centre, usually 
attached to a university. It may be true that many 
of the results obtained are already known in general 
terms to our clinical experts. Nevertheless, the care¬ 
ful tabulation by exact statistical methods may still 
be worth while and may well repay the labour and 
expense entailed and lead to results as important as 
they are unexpected. Certain it is that the American 
nation intends to leave no stone unturned in order to 
ensure that the rising generations and their successors 
will not lack any physical or mental benefit which 
modem science can supply. 

Prominent amongst European leaders present at the 
Congress may be singled out Prof. I. P. Pavlov, whose 
public lecture, “ A Brief Sketch of the Highest Nervous 
Activity ”, was lucidly interpreted by Dr. G. Anrep; 
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Prof. C. E. Spearman, whose noegenetic theories are 
eteadilygathering adherents, and Profs. W. Kohler and 
K. Kornca, who have gained many sympathisers for 
the Gestalt movement. Another German school which 
was in evidence at the last Congress at Groningen, 
namely, the Erklfirunge group, was not represented 
at the Congress, although it is still a foroe in Ger¬ 
many. 

A contribution which aroused lively discussion was 
Prof. W, McDougall’s seoond report on a Lamarckian 
experiment, the first report having been presented at 
the Oxford meeting of the British Association in 1926. 
His experiments have been in progress for several 
years and are being continued. Definite problems 
were set to groups of white rats, that is, trained and 
control groups. While the average error for the 
control group was 166, this figure was reduced to 68 
at the thirteenth generation of the trained rats and 
steadily diminished to 26 for the twenty'third genera¬ 
tion. Prof. MoDougall therefore concluded that the 
evidence in favour of the Lamarckian hypothesis was 
very strong. 

The foreigners present were unanimous in their 
appreciation of the wonderful hospitality of the 
American people and of the gracious manner in which 
that hospitality was extended. 

In conclusion, it may be pointed out as significant 
that President James R. Angeil of Yale, Prof. Cattell, 
and Prof. F. Clapardde of Geneva, the secretary of the 
international committee of the Congress, in their open¬ 
ing addresses, all emphasised the part which the 
Congress has already played in cementing goodwill 
and peace amongst the various nations. An official 
address of welcome on behalf of the United States 
Government was given by Mr. William J. Cooper, 
Commissioner of Education, 


Annual Exhibition of the Royal 
Photographic Society. 

rpHE seventy-fourth Annual Exhibition of the Royal 
Photographic Society is now open and may be 
seen until Oct, 12 at the Society’s rooms at 36 Russell 
Square. The greater part of the work shown is 
pictorial. It would, however, be presumption on the 
part of the present writer to discuss the merits of 
artistic photography, and readers of Nattoe may be 
supposed to take a deeper interest in the scientific 
ana technical section of the Exhibition * it will 
therefore be sufficient here to direct attention to 
some of the more outstanding exhibits in the latter 
section. 

To say that photography is a method of recording 
by means of light may be to utter a platitude, yet 
this exhibition pays a striking tribute to the amassing 
diversity of the applications of photographic recording 
in scientific and other work. 

Archeology is well represented. The University 
of Chicago Epigraphio Exhibition from Luxor shows 
a fine photograph of a part of the wall of the Temple 
of Medmet, together with the result obtained by inking 
and-bleaching such a print. The scene depicted is 
that of R&meses III. advancing in battle against 
hostile Libyans. No less interesting is a group of four 
church roof bosses photographed by Capt. Cave, who 
has developed a special technique for dealing with 
these dimly lighted, inaccessible subjects. These are, 
of course, special applications of ordinary still 
photography, and there are many examples of the 
same kind—map-making and aerial photography, 
Cloud photography, police records, and so on through 
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a very wide field. Photographic methods may also 
be used to record the appearance of bodies in rapid 
motion, and we have long been familiar with photo¬ 
graphs of athletes in the very act of moving, and such 
like subjects. J. A. Speed has devised a method for 
extending this kind of work to the photography of 
animals. By synchronising the firing of specially 
prepared magnesium flashlight powder with the work¬ 
ing of the camera shutter, he has been able to obtain 
excellent photographs of some of the shyest animals. 
His pictures of a honey bee in flight, a swallow in 
flight, and a leaping stoat are indeed excellent. 

Capt. Quayle shows some very fine photographs of 
objects moving even more rapidly—bullets in flight. 
Three 1 stories^ are illustrated. In one we are shown 
successive photographs of a charge of shot impinging 
upon a clay pigeon. In another series a hollow-pointed 
bullet is shown at various stages of penetration 
through a slab of paraffin. In the third is shown a 
bullet fired from a worn and rusty rifle. Friction in 
the barrel of the rifle has punctured the metal casing 
of the bullet and melted the lead inside. The spin¬ 
ning bullet goes forward throwing out a spray of 
molten lead through the hole in its side, muon in the 
manner of a Catherine wheel moving perpendicularly 
to the plane of its rotation. 

A. G. D. West and the Research Department of the 
Gramophone Company show photographic records of 
sound waves. Such records are now used very 
extensively in the study of the acoustic properties 
of buildings. One of these studies concerning the 
echoes in the Albert Hall is illustrated. 

Some phases in the manufacture of photographic 
materials are illustrated by two exhibits sent in by 
British firms. Messrs. Ilford, Ltd., show some of the 
materials which are used in producing a photographic 
film ; samples of a photographic emulsion at various 
stages of manufacture are also shown. Messrs, Illing¬ 
worth and Co., Ltd., show a working model of a 
machine for coating paper with a sensitive emulsion. 
The way in which hundreds of feet of paper are 
automatically coated, set, looped, dried, and rolled up 
in a continuous process seems beautifully simple when 
we see this model in action. 

There are many excellent samples of photomicro¬ 
graphy. Dr, L. C. Martin and F. Lucas both show 
photomicrographs of biological subjects taken with 
ultra-violet light. It is stated that by this method 
magnifications so high as 6000 diameters result in 
crisp brilliant images with a degree of resolution 
surpassing by far that achieved with any other known 
optical system. 

One more exhibit may be mentioned. The Mount 
Wilson Observatory sends a photographic map of the 
infra-red solar spectrum. By means of neocyanine, 
plates have been made sufficiently sensitive to record 
lines of wave-lengths down to about 11,400 A. 

S. O, R. 


University and Educational Intelligence. 

The list of University Extension Lectures and 
University Tutorial Classes issued by the University 
of London is of interest mainly to students of literary 
subjects. Science, however, is not unrepresented : 
courses are to be given by Mr. J. C. Hill on psychology 
and by Dr. W. J. Perry on the history of religions, at 
Morley College; by Mr. F. Addey on general astronomy, 
at the Royal Crystal Palace Hotel, Upper Norwood ; 
by Mr. G. C. Robson on progress and decline in animate 
Nature, at West Ham MunicipaLCollege ; by Dr. A, 
Wilmore and Mr. A, N. Wilmore on various aspects of 
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geography, at Westminster Training College. Par¬ 
ticulars of courses can be obtained from the University 
Extension Registrar, University of London, South 
Kensington, S.W.7. 

Wjs have received from the United States Bureau 
of Education a copy of its Biennial Survey of 
Education, 1924-26 (Washington, D.C.: Government 
Printing Office, 2.30 dollars). Half of the volume is 
a convenient compilation of studies, most of which 
have already appeared in the course of the past two 
years in the form of ‘advance sheets’, by mem¬ 
bers of the Bureau’s departmental staff and other 
specialists, and the rest consists of statistical tables 
(general statistics, State school systems, city school 
systems, universities, colleges, and professional schools, 
teachers’ colleges, public high schools, private high 
schools, and private commercial and business schools), 
representing the most important class of the Bureau’s 
publications of 1927-28. Among the subjects of the 
special studies are : Trends in the development of 
secondary education, industrial education, commercial 
education, home economics, adult education, educa¬ 
tional surveys, parent-teacher associations, educa¬ 
tional boards and foundations, and education in 
foreign countries. Of special interest as evidence of 
enthusiasm for education and self-examination are 
the chapters on parent-teacher associations and educa¬ 
tional surveys. The former shows a growth in mem¬ 
bership of parent-teaohers associations from a hundred 
thousand to a million in six years, and the latter 
gives particulars of a great variety of investigations, 
each having for its purpose the unbiased analysis of 
educational situations which may be used as bases 
for formulating programmes for improvement. 

Univkrstty matriculation requirements in the 
United States formed the subject of an investigation 
recently conducted by the professors of education at 
Leland Stanford Junior University and the State 
Teachers’ College of Kansas. The field of inquiry 
included 331 colleges and universities and 977 high 
sohools. The results of the investigation are reported 
in the April number of School Life, It was found 
that English was the only subject recognised by all 
as indispensable for candidates for admission to uni¬ 
versity courses. Some degree of proficiency in mathe¬ 
matics is required by 96 per cent of the institutions 
reporting, in social science by 77 per cent, in a foreign 
language by 76 per cent, and in laboratory science by 
64 per cent. Of the women’s colleges only 26 per cent 
require science,.whilst 74 per cent require Latin. 
Among the conclusions resulting from the investiga¬ 
tion are : there is a wide demarid for the restatement 
of admission requirements in terms allowing more 
latitude as regards subjects offered, and ousting 
mathematics and foreign languages, in particular, 
from their privileged position ; an increasing minority 
of those concerned view with favour the relatively 
new ideas of grading candidates with reference to 
results of intelligence tests and reports on suoh per¬ 
sonality traits as industry, reliability, judgment, co¬ 
operativeness, leadership, initiative, ana physical 
vitality as well as average scholarship ; much progress 
has been made towards harmonising the views of the 
high school principal and the university, through the 
appreciation by the latter of the necessity confronting 
the high school of meeting the needs of all its pupils 
and conforming its programme of studies to those 
needs. The articulation of university and secondary 
education will be further improved as a result of the 
general survey of secondary education recently auth¬ 
orised by Congress to be carried out in the course of 
the next three years. 
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Calendar of Patent Records. 

September a 8 , * 799 -—One of the pioneers of gas 
lighting was Philippe Lebon, to wnom a French 
patent for “ Nouveaux moyens d’employer lea com¬ 
bustibles plus utiloment, soit pour la chaleur, soit 
pour la lumtere, et d’en recueillir les divers produits ”, 
was granted on Sept 28, 1799. No practical use 
appears to have been made of Lebon’s apparatus for 
lighting purposes, but he established a tar factory 
near Le Havre which obtained some success. 

September 39 , 1842 .—W. S. Henson was the first 
to design a heavier than air flying maohine on 
the lines of the modem monoplane, a patent for his 
machine, driven by a steam-engine, being granted to 
him on Sept. 29, 1642. The aeroplane, known as the 
* Aerial steam carriage’, was well advertised in the 

£ pess of the period but was never actually constructed. 

enson was assisted in his experiments by String- 
fellow, who constructed a steam-driven model aero¬ 
plane—now in the Science Museum—which was the 
first machine to fly under its own power. 

October 1 , 1852 .—Up to 1862, the procedure for 
obtaining a patent for an invention in England was 
the same as that prescribed for any other grant 
under the Great Seal, and involved, after the Petition 
had been lodged, separate visits, with the appropriate 
fees in each case, to Hie Secretary of State's office, 
the Attorney or Solicitor-General, the Signet Office, 
the Privy Seal Office, and the Chancery Patent Office, 
and the subsequent enrolment of the grant and of the 
specification. By the Patent Law Amendment Act 
whioh came into force on Oct. 1, 1862, on© office was 
provided for all stages of the grant, a single patent 
was obtainable for the whole of the United Kingdom, 
and all specifications were printed and made readily 
available to the public. 

October 2 , 1608 .—Though he cannot be called the 
first inventor of the telescope—for these were known 
previously though more or less only as scientific 
curiosities—Johann Lipperhey, spectacle maker of 
Middelburg in Holland, who on or before Oct. 2, 1608, 
applied to the States-General for a privilege for 
thirty years, or alternatively for the grant of a pension 
in respect of the invention, must be given the credit 
of being the first to make telescopes commercially, 
and from him dates the realisation of their importance 
and their practical application. Fifteen days after 
Lipperhey’s petition and while this was still pending, 
a similar application was received from Jacob 
Adriaanzoon, and finally Lipperhey’s application was 
refused on the ground that “ many other persons 
had a knowledge of the new invention Three 
instruments — binoculars — were, however, ordered 
from him, and he received 900 florins in payment* 
October 2 , 1839 .—The earliest proposal to apply 
electricity to clocks and to provide a system of syn¬ 
chronised secondary clocks controlled by a standard 
clock was made by Karl August von Steinheil, who 
was granted a Bavarian patent for three years for the 
invention on Oct. 2, 1839, thus preceding by some 
months Alexander Bain and Sir Charles Wheatstone 
in England. A description of Steinheil’s invention 
was published in the Munich journal Ktmst - t md 
OewerbeblaU for. 1843. 

October 3 , 1687 .—On Oct. 3, 1687, a patent was 
granted to Joseph Mason for “ an engine by the help 
of which a weaver may perform© the whole worke of 
weaving such stuff© as the greatest weaving trade in 
Norwich doth now depend upon, without the help of 
a draught-boy No description of the invention is 
available, but the services of the draw-boy were not 
finally dispensed with in figure weaving until the 
invention of the Jacquard machine in 1790. 
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Societies and Academies. 

Paris. 

Academy of Sciences, Aug. 26*—F. £. Fournier : 
Observations of the tour of the world by the Oraf 
Zeppelin. —Andrd Blondel: The calculation of the 
falls of potential of transformers of potential of 
alternating current*, when they require a strong 
exciting current.—William Bowie : Concerning ver¬ 
tical prisms of the earth possessing the same mass.— 
Georges Giraud : Certain problems analogous to the 
problem of heat,—Bernard Salomon : The gyroscopic 
analogies of mutual induction and of magnetic losses. 
—Maurice Roy : Propellers with limited vein and 
Froude’s ideal propeller.—Vasilesco Karpen : Can the 
Maxwell-Clausius relation be demonstrated without 
recourse to Carnot’s principle ? Reply to criticisms 
by Verschaffelt.—Eduardo M» Galvez : The fall of 
potential in electrical generators.—J. Dourgnon and 
P. Waguet: Calculation of the illumination produced 
by non-point sources, radiating according to Lambert’s 
law and of constant brightness.—Jean Lugeon : The 
genesis of heat storms and their prediction with the 
aid of [wireless] atmospherics. From a curve showing 
the number of atmospherics per minute, the particular 
kind of heat storm common in Switzerland can be 
predicted one or two hours in ad vance.—Carl Stttrmer : 
Retarded echoes [in wireless telephony]. In an earlier 
communication the author attributes the echo to 
reflection eft surfaces of electrified particles in space 
outside the moon’s orbit. The hypothesis of the 
existence of such surfaces was first put forward to 
explain observed phenomena in connexion with 
aurora borealis. Further cases of wireless echoes 
described by various observers are cited, and a con¬ 
nexion is shown between the angle ^ (angle be¬ 
tween the direction earth-sun aixd the equatorial 
magnetic plane) and the echoes. With one exception 
all the echoes were noted when the angle ^ was 
small, +4*3° to -9*0°, but negative results were 
obtained when f was large ( -31° to 33°). Sugges¬ 
tions are put forward for further international ob¬ 
servations.—A. Guichard: The ontogeny of the 
vegetative leaf of Carex glauca. —A. Hie : The in¬ 
fluence of cold waves on the respiration of plants. 
For old leaves, exposure to cold is followed by a 
marked increase of the respiratory intensity. For 
young leaves, a slight fall of temperature below 0° C. 
causes a diminution of the value of respiration. The 
modifications in the respiratory intensity produced by 
low temperatures are temporary, the respiration 
becoming normal when the temperature is maintained 
above 0° C.—R, Bonnet; The evolution of nitrogen 
during germination. —J. Lemarchands : Researches 
on the transformations, and more especially on the 
saponification of the reserve fats in seeds during ger¬ 
mination. The first change in the fatty reserves is a 
saponification and there is no preliminary oxidation 
of the glycerides ; the oxidation of the free fatty 
acids starts with the unsaturated acids.—Jean Roche : 
Some physico-chemical properties of natural globin. 

Sept. 3. — H. Vincent: The pathogenic effects 
exercised on man and animals by the neurotrope 
exotoxin of Bacillus coli : description of symptoms 
of various types of intoxioation by this toxin, 
some of which oould only be identified as due 
to this poison by the fact that antioolibaoillus serum 
led to an immediate cure.—Eugene FluUky ; Some 
propositions on stochastic limits.—G. Vrsnceanu : 
Riemann spaces having their coefficients of rotation 
constant.—Hasso Harlan : Some properties of en¬ 
sembles.—N, Lusin : A general principle of the theory 
of analytical ensembles.—A. Kovanko: A class of 
nearly periodic functions which give rise to the classes 
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of p.p. functions of W. Stepan off, H. Weyl, and 
Bezicovitch.—R, Jungen : Remarks on a theorem of 
M. Hadamard relating to the multiplication of singu¬ 
larities.—L. Rosenhead : The alternating vortices of 
Rdnard-K&rm&n in a canal of finite width.—Henri 
Villst: Observations on the preceding note.—F. 
Delano* : The Moroooan spirocheetes of the Omitho- 
dores from burrows and thespirochiete of Mansouria are 
not recurrent in man. They constitute a distinct 
species of the Spanish spirochiete, Sp. hispanicum. 
In Morocco there are at least three spirocheetes 
pathogenic for man, Sp. reourrentis, Sp. htspanicum, 
and a non-recurrent spirocheete, Sp. marocanum . 

Brussels. 

w 

Royal Academy of Belgium, Dec. 1.-—Th. De 
Bonder : The rdle of affinity in undulatory mechanics. 
—Constant Lurquin ; A limit theorem for probability 
in the sense of Bienaym6*Tchebyeheff. 

Dec. 13.—J. E. Vershaffelt: The practical deter¬ 
mination of surface tension by the method of 
separation of discs. A simplification of the method of 
calculating the surface tension from the experimental 
results based on the use of successive approximations. 
—Boutaric and Mile. G. Perreau : Study of the pH 
coefficients producing flocculation of an arsenic 
sulphide sol and a ferric hydrate sol. 

Dec. 14.—Victor Willem : The architecture of bees. 
—Armand Renier : Belgium in the Carboniferous 
period. 

Jan. 5.—Th. De Donder : The invariantive theory 
of the calculus of variations.—L. Godeaux : Certain 
cyclic involutions belonging to algebraic ourves.— 
Lucien Godeaux : The envelope of the Lie quadrics 
of a surface.—Jean Baudrenghien : The preparation 
and properties of the 1 : 2 dimethyl-cyclopropanes. 
Those hydrocarbons have been prepared by five 
different methods, which are described in detail.— 
E. Hcnriot: The dynamic magnitudes transported 
by light. 

Feb. 2.—Th. De Donder : (1) Invariantive theory 
of the calculus of variations. (2) The principle of 
correspondence of the generalised Dirac undulatory 
mechanics.—M. Dehalu and P. Swings : Observations 
of Jupiter made at the Cointe Observatory.—L. 
Godeaux : The Wilczynski directrices and Lie quadrics 
of a surface.—E. Henriot: The possibility of repre¬ 
senting the movements of energy by means of two 
waves of velocity c. 

Mar. 2.—Edm. van Aubel: Magnetostriction in 
bismuth. Claim for priority.—Th. De Donder: 
Invariantive theory of the calculus of variations.— 
P. Martens: Experimental study of the sporocyte 
chromosomes in Tradescantia. —Mile. L. de BrouckAre : 
The adsorption of eleotrolytes by crystalline surfaces. 
Studies in the adsorption of the chlorides of cadmium, 
mercury, lanthanum, and lead by barium sulphate.— 
Y, Glivenko : Some points in the logic of BroUwer.— 
R. H. J. Germay : An extension of the Lagrange 
formula and its application to the solution of the 
equation of Gauss. 


Official Publications Received. 

British, 

The Agricultural Department. Madras, Bulletin No. 94: Field Experi¬ 
ments with Calcium Cyenamkie as a Nitrogenous Manure for South 
Indian Boils and Crops. By B. Vlawanath and 8. Kaalnathan. Pp. IT. 
4 annas Bulletin No. 95: The Work of the Livestock flection. By 
R W Littlewood. Pp. 9+6 plates, 0 annas. Bulletin No, 96 : Cultiva¬ 
tion of Grape Vines. Pp. 0. 12 annas. Year Book, 1988. Pp. il + 66+8 
plates. 14 annas. (Madras: Government Press.) 

Mines Department. Seventh Annual Report of the Safety in Mines 
RlAHuroh Board; including a Report of Hatters dealt with by the 
Health Advisory Committee 1928. Pp. 88+2 plates. (London: H.M. 
Stationery Office.) la net. 
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Air Ministry: Aeronautical Research Committee. Report* end Memo- 
rends. No. 1280 (Ae. 8tS5): Pressure Plotting a Streamline Body with 
Tractor Airscrew Running. By C. N. H, Lock and F. C, Johnson. 
(T. 2721.) Pp. 28+8 plates. Is. net. No. 1284 (Ae. 889); Teats on 
Airship Models at Large Reynolds Numbers, By L. F. Q. Simmons. 
(T. 2724.) Pp, 7 + 2 plates, 6d, net. (London; H.M, Stationery Office.) 

The Scientific Proceeding* of the Royal Dublin Society. Vol. IP 
(N.S.), No. 26: The Uranyl Oxalate Method of Daylight Photometry and 
Its Photo-Electric Standard laation. By Dr. W. R. G. Atkins ana Dr. 
H. H. Poole. Pp, 821-889. l*. erf. Vol. 10 (N.S.), No. 28: The Photo- 
Chemical and Photo-Electric Measurement of the Radiation from a 
Mercuzw Vapour Lamp. By Dr. W. R. G. Atkins and Dr. H. H. Poole. 
Pp. 66c*BC4, Is. (Dublin; Hodges, Figgis and Oo.; London ; Williams 
and Norgate, Ltd.) 

Air Ministry : Aeronautical Research Committee. Reports and Memo¬ 
randa. No. 1228 (Ao. 388): Full Scale Control TestH on Fokker F. VII 
8M Monoplane. By J. K. Hardy. (T. 2715.) Pp. 8 + 7 plates. (London : 

H. M, Stationery Office.) Dr/, net. 

Ministry of Agriculture and Fisheries. Report on the Work of the 
Research and Education Division for the Tear 1927-28. Pp. 01. 
(London: H.M. Stationery Office.) 3s. net. 

Department of the Interior: North Wost Territories and Yukon 
Branch. Yukon: I*nd or the Klondike. By F. H. KJtto. Pp. 46. 
(Ottawa: F. A, Acland ; London ; High Commissioner of Canada.) 

Bulletin of the British Oast Iron Research Association. No. 26, July, 
Pp. 141-184. (Birmingham.) 

Battersea Polytechnic, Battersea Park Road, B.W.ll. Teclmlcal 
College for Dayr&tndnnts, and Day School of Art and Crafts: Calendar, 
Session Ittao-1930. Pp. 47 + 12 plates, 8c£. Domestic Science Depart¬ 
ment and Training College: Full Time Day Instruction, Afternoon and 
Evening Classes, Session 1W20-1P8O. Pp. 84 + 7 plates. 3d. Department 
of Hygione and Public Health, Session 1920-80. Pp. 26+8 plates. Bd, 
Calendar of Evening and Afternoon Courses and Classen for the Session 
1929-1080. Pp. 31 + 0 plates. Free. (London.) 

The Proceedings of the Physical Society. Vol. 41, Part 6, No. 280, 
August 15. Pp. vlii + 4&l-006 + lx-xxiv, (London.) 7*. net. 

Journal of the Indian Institute of Science, Vol. I2A, Part 7: 1. 
Pormatlou of Heterocyclic Compounds from Dlethyhranthlc Formic 
Ester, by Praphulla Chandra Guha and Devendra Nath Datta; li. Ring 
Closure of Hydraeo-Monothiodioarbonamldos with Acetic Anhydride; 
Formation of Iralnothiobiazolones and Iroinothioltriaxolea, by Praphulla 
Chandra Guha and Tarani Kanta Chnkraborty, Pp. 70-104, (Bangalore.) 

I. 4 rupees. 

Foreign. 

Department of the Interior: XJ.B. Geological Survey. Professional 
Paper 144 : The Copper Deposits of Michigan. By B. 8. Butler and W. S. 
Burbank. Pp. xii+238+76 plates. 2.60 dollars. Professional Paper 
16+B: The Fauna of the Middle Boone, near Bateaville, Arkansas. By 
George H. GJrty. (Shorter Contributions to General Geology, 1028.) 

11+78-108 +plates 9-12. 16 cents. Professional Paper 164-C : Salinity 

of the Water of Chesapeake Bay. By R. O. Wells, R. K. Bailey and E. P. 
Henderson. (Shorter Contributions to General Geology, 1028.) Pp. ii + 
106-162 + plate 13, 15 cents. Professional Paper 164-D: Origin of the 

Siliceous Mowy Sluile of the Black HUls Region. By William R. Ruby. 
(Shorter Contributions to General Geology, 1928.) Pp. ii + 168-170+ 

S lefce* 14-16. 10 cento. Professional Paper 164-B: Oil Shale in a Pro- 

odng Oil Field in California. By H. W. Hoot*. (Shorter Contribution 
to General Geology. 1928.) Pp. 1J + 17M7S+plate 17. (Washington, D.C.: 
Government Printing Office.£ 

Californian Agricultural Extension Service. Circular 29: Control uf 
Pocket Gophers and Moles in California. By Joseph Dixon. Pp. 16. 
(Berkeley, Galif.) 

University of California Publications in Zoology. Vol. 30, No. 14: 
Mammals collected by Chorion D. Brower at Point Barrow, Alaska. By 
E. Raymond Hall. Pp. 419-425. Vol. bo, No, lfl: Pterylography of cer¬ 
tain North American Woodpecker*. By William Henry Burt. Pp. 427-442. 
Vol. 82, No, 2: The Avifauna of Emeryville Bhellmound. By Hlldegardo 
Howard*. Pp. 801-304. (Berkeley. Calif.) 

Transactions of the San Diego Society of Natural History. Vol, 6, 
No. lfl : Notes on the Marine Pleistocene Deposits of San Diego County, 
California. By Frank Stephens. Pp, 246-268, Vol. 6, No. 17: A new 
Miocene Echlnoid from California. By Hubert Lyman Clark, Pp. 2*7- 
262 + plate *1. vdl. 6, No. 18: LoHolopsis Chiroctes. a new Genus and 
Species of Squid from the Gulf of California. By ft. Stillman Berry. Pp. 
26a-£82+nlstee 82-88. (San Diego, Calif.) 

KonlnklHk Magnetiuh en Metoorolcurisoh Obeervatoriam te Batavia. 
Verhandelmgen NO. 8: Het Kltmaat van Nederlandech-IndJb. Door Dr. 
C. Break. Deel 11, Aflevering 8: Baitengrwesten behalve Sumatra, 
(With English Summaries) pp. vli + 401-646 + 187-267 + 2 plates. 
(Wnlttfvmien.) 

Scientific Papers of the Institute of Physical and Chemical Research, 
No. 198: On tbs Transition Probability between two States with Positive 
or Negative Energy In a Central Field due to Nuclear Charge Ze. By Y. 
Suglura. Pp. 80. 1.00 yen. No. 107 : On the Tautomerlsm of 2 :5-Ditnio- 
pipersaiue. By S, Ishtkawa. Pp, 119-120. 26 sen. No. 198: The Near 
Infra-red Spectra of Helium and Mercury. By T. Takamine and T, Suga. 
Pp. 131-187. 20 sen. No, 199: A Study of the Helium Band Spectrum, 
HI. By 8. Imanisht. Pp. 189-149. 26 sen. (Tokyo: Iwanaml Shoten.) 


CATALOGUES. 

Foster Optical and Radiation Pyrometers. (Book No. 45.) Pp. 44. 
(Letchworth : Foster Instrument Co.) 

The Taylor-Hobeon Outlook. Vol. 8, No. 14, Beptember. Pp. 129-186. 
(Leicester and London : Taylor, Taylor and Hobeon, Ltd.) 

Wild-Barfield Etactrio Furnaces for all Industrial Purposes, Pp. 10. 
(London: Wild-Barfteld Electric Furnaces, Ltd.) 

The Nlokel Bulletin. Vol, 2, No. 8, September. Pp, 66-96. (London: 
TtarMond Nickel Co., Ltd.) 

laboratory Fittings, including "Technlco" Standard Unit Type 
Bench**. (List F, revised August.) Pp. 40. (London: A. Gslle&k&mp 
and Co,, Ltd.) 
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Diary of Societies. 

FRIDAY, SsFrmcBam 27. 

Institution or Municipal amp County Engineer* (In County Hall, 
March), at 11.80 a.u.— Capt. G. E. Mathews: The Drainage of the 
Fens. * • 

Institute or Marini Engineers (at Olympia), at 6.80.— H. Barringer: 
Modern Tanker Practice (Lecture). 

Institute or British Foundry men (Sheffield and District Section) (at 
King's Head Hotel, Sheffield), at 7.80,—G. L. Oxley: Presidential 
Address. 


SATURDAY, September 28. 

Institution or Municipal and Oountv Bruin asms (at Town Hall* 
Wisbech), at 10.30 ah.—S. Matthew: Notes on the Borough of 
Wlsbeoli. — R. S. W. Perkins: Notes on the Work of the Highways 
Department of the isle of Ely, G.C. 

TUESDAY, October 1. 

London Natural History Society (at Winchester House. E.C.), ate.80.— 
Miss A. Hlbbert-Ware: Field Notes on New Zealand Birds. 

Institution or Automobile Snoirexrs (at Royal Automobile Club), at 
8, —Prof. W. Morgan: The Member and the Institution (Presidential 
Address). 

Teirvibion Society (at Engineers' Club, Coventry Street), at 8.—H. S. 
Ryland: Talking-Films. 

Society or Chemical Industry (London Section).—H. A. Sloman: A 
New Method for the Production of Pure Beryllium Oxide from 
Beryllium Ores.—R. Taylor: Isolation of Helium from Monaelte Sand. 

WEDNESDAY, October 2. 

Society or Public Analysts and other Analytical Chemists (at 
Chemical Society), at 8.—Dr. H. B. Cox: Chemical Teste In Relation 
to Fur Dermatitis.—J, H. Ooste : Demonstration of a Nomogram for 
Use in Gas Analysis.—P. 8. Arup: The Coro position of Irish Winter 
Butter.— Dr. W. tt. Bchoeller and H. W. Webb: Investigations Into 
the Analytical Chemistry of Tantalum, Niobium, and their Mineral 
Associates. XVI. Observations on Tartaric Hydrolysis. XVII. The 
Quantitative Precipitation of the Earth Acids and certain other Oxides 
from Tartrate Solution. 

Entomological Society or London, at ft. 

THURSDAY, October S. 

Society or Engine ana (at Geological Society), at 0.—W. J. Hadfteld: 
Borne Road Questions. 

Society or Chemical Industry (Bristol Section), at 7.80.—Dr. H. 
Levinstein: Presidential Address. 

FRIDAY, October 4. 

Junior Institution or Engineers, at 7.80.—C. J. Hill: Engineering 
Experiences on a Tea Estate In Assam. 

SATURDAY, October 6. 

Mathematical Aj»ociation (London Branch) (at Bedford College), at 3. 
—Dr. P. B. Ballard: A Talk about Modem Methods. 

Gilbert White Fellowship (at fl Queen Square, W.O.1), at 8.—E. A. 
Martin : Gilbert White and his Village. 


ANNUAL MEETING. 

Monday, September 80, to Saturday, October 6. 

British Mtcoloojcal Society (at Bristol). 

Monday, Sept 80, at 8.—Reception by Prof, and Mrs. Darbtshlre. 

Tuesday, Oct. L at 10 A.M.— Foray, 

At 8.46.—Annual General Meeting. 

Wednesday, Oct. 2,—Visit to Long Ashton Research Station, 

At 8.45_Miss E. M. Wakefield: Fungi Exotic!: Past Work and 

Present Problems (Presidential Address). 

Thursday, Oct . 8, at 11 a. m.— Foray. 

At 8.— J. Ramsbotbom: The Influence of Fungi on Life in General 
(Popular Open Lecture). 

Friday, Oct. 4, at 11 . 80 a. m .— Foray, 

At 8,46.—Carleton Rea: Comments on the Finds of the Week. 


CONFERENCE. 

October 10 to 12. 


International Association for the Prevention or Tuberculosis <sft 
Connaught Hall, Newcastle-upon-Tyne). 

Thursday, Oct 10.—Dr. H. Mess: Tuberculosis on Tyneside; s Sociological 
Study. 

Dr. E. Rist and others: The Factors that produoe Pulmonary 
Tuberculosis. 

Friday, Oct. 11.—Dr. W. Brand; A Scheme of National Propaganda 

: Combined Treatment and Technical Educa¬ 
tion of Tuberculous Youths. ■ ^ ' 

Dr. T. Beattie and Dr, 7. Hewat: The Teaching of Tuberculosis to 

Undergraduates, ■ . _ 

Dr. W. H. Dickinson: The Training of Tuberculosis Medina) Officers- 
Dr. H. Williams: Methods of Medical Propaganda regsrding Tuber¬ 
culosis. 

Dr. W. Guy i Dentistry in Rotation to Tuberculosis. , 
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Scientific Books and Libraries. 

HEN the Goths overran Greece, so Montaigne 
relates, “the only thing that preserved all 
the libraries from the fire was, that someone pos¬ 
sessed them with an opinion that they were leave 
this kind of furniture entire to the enemy, as being 
most proper to divert them from the exercise of 
arms and to fix them to a lazy and sedentary life 
Although an author and a * bookworm \ Montaigne 
himself confessed that he preferred the stimulus of 
conversation and debate to the “ languishing and 
feeble motion ” of the study of books, of which 
incidentally he too had seen examples “ made of 
things that were never either studied or under¬ 
stood *\ One wonders how the Goths would have 
behaved, or what classical tag the French essayist 
would have quoted, hod either been invited to 
catalogue, arrange, and house, if never to use, only 
that portion of the scientific literature of the nine- 
teen-twenties that is generally admitted to be of 
permanent value. It is, however, idle to prophesy, 
for has not Mr. Belloc told us that a prophecy (when 
it is scientific) is always and invariably absolutely 
and totally wrong ? 

In any event, scientific authors do not write 
books with the intention of pleasing or amusing, 
although both results have been known to follow 
their efforts, but with that of recording, of instruct¬ 
ing, of stimulating inquiry by the offer of new 
bases, fresh views, or even the galvanism of polemics. 
In other words, scientific books and journals are 
intended to be the servants of the multitude rather 
than the friends of the few. 

Desirable as they might individually be, a rabble 
of undisciplined servants would be of little use ; 
informative as they might separately be, a motley 
collection of ill-arranged, ill-catalogued, and ill- 
indexed books or inadequate abstract journals 
would do little more than represent a considerable 
waste of money and effort. The subject of the 
training of librarians for special libraries was 
discussed by Mr. A. F. Ridley, of the British 
Non-Ferrous Metals Research Association, at the 
recent conference at Cambridge of the Association 
of Special Libraries and Information Bureaux 
(ASLIB). When it is remembered that a 
chemical library, for example, has to accom¬ 
modate and classify journals containing original 
records of research, dissertations, patent specifica¬ 
tions, treatises and handbooks, abstracts, reviews, 
indexes, bibliographies, dictionaries and encyclo¬ 
paedias, tables and catalogues, some of broad out¬ 
look and others of narrow scope, and that the 
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custodian of the books id also the mentor of their 
readers, the specialised yet comprehensive char¬ 
acter of his charge becomes apparent. There are 
said now to be appearing more than twelve hundred 
journals which publish at least an occasional paper 
of chemical interest; when to this total aro added 
publications other than of the journal class, and 
the whole is then extended to include other 
sciences, the dimensions of modem scientific litera¬ 
ture can be appreciated. 

In every section leaders of the scientific army 
help us to digest the mass by summaries and criti¬ 
cism ; abstract journals and indexes help us to 
follow closely the course of development in a par¬ 
ticular direction ; reports summarise the abstracts ; 
monographs engrave the milestones and label the 
route ; books and articles portray its attractions ; 
some of us run in the race and others are clerks of 
the course, whilst many contrive successfully, often 
brilliantly, to combine the two rdles. 

So hot has the pursuit become, so rapidly are 
records made and broken, that sooner or later the 
cry of standardisation had to be raised. Scientific 
men, individualists as they are in many ways, are 
at pains to introduce uniformity into their methods 
and their observations, but the librarian finds in¬ 
sufficient uniformity in the presentation of their pub¬ 
lished records. From the utilitarian aspect, from the 
point of view of the research worker or the teacher, 
no less than from that of the custodian, this lack of 
uniformity is a disadvantage which is worth analysis 
and some measure of co-operative agreement. 

This Matter also was dealt with at the Cambridge 
conference of ASLIB. Dr. Wilfrid Bonser dis¬ 
cussed the ideal form in which, from the librarian’s 
point of view, a journal should be produced. Dr. 
Bonser would be the first to agree that the import¬ 
ance lies not so much in the convenience of the 
library staff, although this is by no means to be 
overlooked, as in the fact that what the librarian 
can arrange correctly and catalogue accurately oan 
be the more quickly and completely rediscovered 
by the user. He indicated, for example, the diffi¬ 
culties which an unfortunately selected title, an 
inconsistent size, or an inappropriate division of 
articles may cause. He referred to inconvenience 
arising from certain practices involving title-pages, 
contents, and index, and mentioned absurdities 
which irregularities in the time of appearanoe may 
produce. The price erf journals is also of general 
concern. So far as it affects scientific periodicals 
collectively, the matter has reached a somewhat 
acute stage. 

It has long been impossible for more than the 
No. 3127, Vol. 124] 
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fortunate few to maintain a scientific library with 
any pretence to adequacy, and it has now become 
necessary for most important libraries to allow 
financial considerations a measure of precedence 
over scientific requirements. Scientific workers, 
although usually securing for themselves little 
material profit from their investigations, generally 
finance on some co-operative plan the publication 
of their own work, so that the results of their 
studies may freely serve as the starting-point for 
the work of others ; moreover, they generally find 
it necessary to purchase in addition reports of the 
work of other groups, as well as to subscribe to 
journals and other serial publications of ordinary 
business enterprise. Thus both the individual 
worker and the librarian, budgeting within definite, 
although widely different, limits, dislike violent 
fluctuations in price and—having for a few years 
subscribed to a new journal at a moderate price— 
particularly resent the demand for ever-increasing 
subscriptions for parts issued at irregular and 
always more frequent intervals. It is fair to add 
that the object of Dr. Bonser’s criticism is not a 
British publisher. 

Another paper which was read at the same con¬ 
ference, by Mr. H. Rottenburg, was concerned with 
the indexing and classification of ' one-man ’ col¬ 
lections of data. The object of the discussion was 
not, of course, to attempt to lay down rules, for in 
his methods of acquiring and preserving informa¬ 
tion perhaps more than in many other character¬ 
istics one man differs from another. The paper did, 
however, disclose methods which, in various hands, 
have proved advantageous and made suggestions 
which will doubtless prove acceptable. The hints 
which Mr. Rottenburg offered ranged from types 
of bookcases and the vagaries of loose-leaf binders 
to the use of the decimal classification. 

Both the Association of Special libraries and 
Information Bureaux and the Library Association 
have found it necessary to direct attention to the 
serious deterioration of documents and printed 
matter in public record offices and libraries, and it 
is satisfactory to know that steps are being taken 
with the view of securing the permanence of such 
records in the future. A oommittee has been ap¬ 
pointed to consider the formation of a panel of 
expert translators, and the possibility of procuring 
greater uniformity in the size of journals is being 
canvassed. The report on the yearV work of the 
Association included reference to the inquiry bureau, 
to the bulletin and diriJbtory, and to plans for the* 
publication of * catalogue of the London borough 
libraries and the Guildhall library. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice %s taken 
of anonymous communications.] 

Australoid Element in the Korannas. 

In a short paper which I published six years ago on 
the oraniology of the yellow-skinned races of South 
Africa, I pointed out that the Hottentots andKorannas 
seemed to me to be very distinct from the Bushmen. 
The former have dolichocephalic skulls and are well- 
built men, often of tall stature : the latter are a small 
race with skulls that are nearly brachyoephalic. The 
Hottentots of south-west Africa, and the Korannas of 
the Vaal River valley, while apparently branches of 
the same race, have certain distinguishing characters. 
The typical Hottentots are not improbably the 
primitive race contaminated by a considerable Bush- 



FIO. 1.—Orthoprojeetion of Australoid ukull from Barkly West, 
South Africa. One quarter natural aizo. 

man admixture ; while the Korannas are apparently 
nearer to the primitive type, but with a considerable 
Australoid element. 

A few months ago, the discovery of the Springbok 
skull revealed to us the fact that many thousands of 
years ago there lived in South Africa a large-brained 
powerfully built race which was neither Bushman nor 
Bantu, and a race which in all essentials resembles the 
living Korannas so closely as to leave little doubt that 
the Korannas are the descendants, somewhat de¬ 
generate and somewhat mixed with another race. In 
my paper I suggested the possibility of contamination 
by Homo rkodestensis. Whether later discoveries will 
confirm this suggestion there can now be little doubt 
that a race has Oved in South Africa with a skull which 
with a low brow and well-marked supraorbital ridges 
recalls in many ways the Neandertnaloids and the 
Rhodesian man. 

A skull has just been discovered by Mr. G. J. van 
Alphen, magistrate at Barkly West, near Kimberley, 
which though very imperfect seems well worthy of 
description. The fragments of the skull were got in a 
deep alluvial bank at Canteen Kopje. The fragments 
obtained are the practically complete oooiput, most of 
the left parietal, much of the left frontal, parts of both 
temporal and fragments of the right parietal, and 
some fragments of limb bones. As no jaws or teeth 
were found, it seems unlikely that the remains are 

1M] 


from a grave. The bones are much mineralised and 
certainly old, but there is no satisfactory evidence to 
decide how old. Most probably they are much more 
recent than either the Boskop skull or the Springbok 
skull. 

Fortunately, the fragments of the left side of the skull 
enable us to make a complete restoration of the brain 
case. The occiput is very long and moderately fiat, 
and the parietals exceptionally Targe. As a reshit, the 
part of the skull behind the plane of the ear is unusu¬ 
ally large. The frontal, on the other hand, is low and 
relatively narrow and there is a very large but thin 
and flat supraorbital ridge. The antero-posterior 
measurement of the skull is 205 mm., and the greatest 
breadth about 140 mm. ; the basi-trigraatio height is 
estimated to be also about 140 mm. The greater part 
of the temporal is preserved on one side or the other, so 
that it can be restored with confidence. The mastoid 
process is exceptionally well developed. 

The face is entirely lost except for the upper margin 
of the left orbit, but as the position of the auditory 
meatus is certain, the face can be restored with some 
probability. 

When the whole skull is restored it is seen to be very 
unlike that of the Bushman or Bantu, and only a little 
like that of the typical Koranna. Most probably it is 
the skull of a representative of the early Australoid 
race of South Africa, or possibly a Koranna in which 
the Australoid characters are unusually prominent. 

In the absence of the face, it is scarcely safe to 
discuss the affinities further, but this skull, when 
added to the other early types already known—the 
Rhodesian, the Boskop, and the Springbok—shows 
that our craniological problem is by no means a 
simple one, R. Broom. 


The Original Home and Mode of Dispersal 
of the Coconut. 


Almost simultaneously with the publication of my 
article under this title in Nature of July 27, Dr. 
John K. Small, head curator of the Museums, New 
York Botanical Garden, published an article on “ The 
Early History of the Coconut Palm " in the Journal of 
the New York Botanical Garden for July (vol. 30, p. 
153), which reached Kew on Aug. 9. 

The early history given by Dr. Small is adapted 
from a letter received from the late Dr. William E. 
Safford, a well-known authority, and it is of interest 
to find that he considered there seems to be no 
evidence pointing to the probability of its American 
origin. 


Beccari has pointed out, as I have indicated, that 
the American species of Cocos are not nearly related 
to Cocos nucifera and that it is more closely allied to 
Jubceopsis Caffra of South Afrioa than to any of the 
so-called Cocos of South America. In his interesting 
paper, “ The Origin and Dispersal of Cocos nucifera " 
(Philip. Jour. Sd., 12, Bot. pp. 27-43; 1917), to which I 
regret I did not refer in my article, he brings forward 
very conclusive facts against the suggested American 
origin of the coconut, .Beccari also, from the evidence 
afforded by the Palmyra Islands, Cocos-Keeling, and 
Krakatau, produces convincing proofs that the coco¬ 
nut can germinate when washed ashore on coral atolls 
or sea beaches without human aid. 

The historical points referred to by Dr. Saflord, 
which are published by Dr, Small, seem to be worthy 
of wider attention, so I have extracted those of most 
importance. 

*• The supposed Cocos from northern South America 
observed by Cieza de L6on (bom 1518), which through 
.an incorrect translation was considered to be C. 


nucifera, must have been a genus of palms olosely 
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related to AUalea. No early writer, so far as can 
be ascertained, regarded the coconut as native of 
America. Piso (bom 1696) expressly says it is 
exotic, while Aublet (bom 1729) states it was intro¬ 
duced into Guiana by missionaries. P5re Breton 
(bom 1009), a French missionary in the Antilles, 
planted a coconut in his garden and called it 1 Palm \ 
saying it had no other name in the West Indies, for 
it was an introduced species, and Hans Sloane (bom 
1060) said the same. 

“ Hernandez (born 1614), who was sent on a mission 
to Mexico in 1576, speaks of the coconut as growing 
on the west coast of tropical Mexico ; and instead of 
enumerating its uses in Mexico he speaks of its 
various applications in the Philippines. Dr. Safford 
saw it growing at Acapulco, Mexico, the port from 
which the early Spanish galleons sailed to the Philip¬ 
pines and to which they returned with Philippine 
products, none of which were easier to transport than 
coconuts. At this port the natives now slice off the 
tips of flowering branohes and let the sap flow into 
receptacles through tubes of bamboo, exactly as is 
dono in the Philippines. More than this, * tuba \ 
the name given to the fermented sap by the Mexicans, 
is the name used for it in the Philippines and in 
Guam. 

“Acosta (bom about 1539), in hiB Natural History 
of the Indies, 1590, says that he saw a coconut 
growing in Porto Rico ; but he does not pretend to 
say that it was indigenous there. Indeed we know 
well that Columbus and his companions, who were 
quite eager to find East Indian products in the 
Antilles, did not observe the coconut growing there. 
On the other hand, throughout the islands of Poly¬ 
nesia the coconut is called ‘ niu a name identical 
with the * niug \ or ‘ niyog ’, of Guam and the Philip¬ 
pines. The Polynesian name can he traced, together 
with the nut, directly to the Malay Archipelago, the 
cradle of the Polynesian race. 

4< On the Polynesian Islands and in the Malay 
Archipelago there are a groat many varieties known 
by distinct names, differing from one another in the 
forms of the nuts and in the uses to which they are 
applied. No such diversity of forms and uses is to 
be found in America, where indeed there is not a 
single distinctive name for the species. In pre- 
Columbian times it was referred to by Marco Polo 
(bom about 1254), and by other travellers, not as 
coconut but as nux indica , a fact to which many 
authors who have discussed the coconut do not refer/’ 

Ludovico di Varthema, who travelled in the East, 
between the years 1503 and 1508 (Hakluyt Soc., p. 
163), enumerates ten useful things yielded by the 
tree “ Tenga ” (the oooonut), and mentions with 
regard to the fermented juice that “ it will affeot a 
man's head by merely smelling it, to say nothing of 
drinking it! ' His account clearly indicates the 
antiquity of the coconut in Calicut, 

With regard to Dr. Salford’s suggestion that oooo* 
nuts were probably carried to America in the Spanish 
galleons which made regular voyages to Acapulco, 
this would seem to have been most likely, since the 
coconut would certainly have been taken as an 
article for food on the voyage. 

As Merrill has pointed out {Philippine Jour. Soi. f 
7, No. 3, p. 198 ; 1912), the introduction of many 
plants of economic importance, both to America from 
the Philippines and in the reverse direction, can be 
definitely traced to these galleons, and it seems 
reasonable to assume that coconuts so brought over 
were planted by the Spaniards, and their advent in 
America may be traced both to this means of trans¬ 
port as well possibly as to ocean currents. 

Arthur W. Hill. 


Dr. Arthur W. Hill has suggested to me that 
the following notes on the native names mentioned 
in his article in Nature of July 27 will be of interest. 

(1) Niur. Coconut, The gestures of tongue and 
lip which produce this word are : 

JV. Tongue tip elevated to close against the palate, 
and held closed during phonation through the nasal 
cavity. 

1. Tongue tip slightly dropped to the high and 
forward vowel posture of I (as in eat or ? it) so as to 
produce a email front cavity between tongue and lips. 

U. Lips protruded, lip opening reduced, tongue 
lowered and humped towards the back of the throat, 
so as to form an elongated hollow mouth cavity. 

R. Tongue tip raised and curved back (the edges 
of the tongue-tip being in contact with the palate). 

If this series of gestures be considered as an un¬ 
conscious mouth-pantomime, originally associated 
with a general bodily pantomime which described the 
idea to be conveyed, then : 

Niur would appear to mean ; Up (or high, or 
touching the top)—little (or high)—hollow (or elon¬ 
gated hollow)—curved (or bent back). A “high up 
—little (or'high)—rounded-hollow ” would bo a fair 
(primitivo) description of the coconut. 

Niu, nu. These would then mean up—little (or 
high)—follow, and up-hollow respectively. They 
may, of course, be simply abbreviations of niur. 

(2) Kuku, hukuma , and khukum. Crab. Ku, like 
u, is a common gesture word for hollow ; it also (in 
many languages) means (the hollow of the) hand. 
Thus : Cantonese ku to shut around, ku to grasp, the 
Aryan root ku to strike, the Sumerian ku to throw. 

The initial k —made by a ‘ plosive ’ release of the 
tongue olosure at the back of the throat—seems 
commonly to denote the beginning of a forcible action. 
Hence kuku would naturally moan to stretch out 
forcibly like a hand—as we might say grab-grab 
(cf. the English word crab). 

In hukuma the penultimate m —made by closing 
the lips and holding them closed (during phonation 
through the nasal cavity) means to hold closed. 
Hence hukuma means grab-grab-hold-tight; the 
final a, if significant, would mean down, that is, 
grab-grab-hold-tight-down, 

(3) Kelapa , kelambir, kaluku. Coconut. Kel and 
kal have the forcible release k followed by the tongue¬ 
lifting gesture of el or at which very commonly denotes 
up. Compare Polynesian ala rise, Indonesian al sun, 
Hoka al sun, Doric Greek a\ios sun, Latin aUu*. 
Also al in native names for mountains; for example, 
Aips, Ur al, Himalaya—and various names for God, 
heaven, etc. (meaning on high), in many unrelated 
languages. Ap, amb, and ku are all gestures of closing 
or seizing; the terminal a of kelapa may, as before, 
mean down. 

Hence kelapa may mean forciblv-up-seize-down. 
Kelambir would mean forcibly-up-hold-tight—high 
(or littley-bend-back (or ourve). Kaluku would 
mean forcibly-up-hollow-hold. 

It will be seen that all these three words are appro¬ 
priate to the gestures of going up to take the coconuts. 

(4) Kukur. Claw. Kuku means grab-grab, the 
terminal r means back or bent back, the word then 
means grab-grab-bent-baok. 

It is evident that if the mouth gesture of ku may 
signify either hollow or grab, there is no need to 
postulate a direct connexion between ku in words for 
coconut and ku in words for crab. 

In conclusion I am tempted to refer, on my own 
account, to a native name for a vegetable product 
mentioned in Nature of Sept. 7, namely, topal , the 
Mexican word for resin. 

Cop {hop) is another gesture word meaning hollow 
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or enclose. Compare English cup, cob (com, or nut), 
coop, coomb, cap, cape, keep ; Latin coma, caput, cum, 
capio; the Semitic roots H*p-n, g*H*p, and K-m 
meaning handful, take, quantity; Sumerian ham 
earthen jar, gab breast; Cantonese hap imbibe, hop 

1 'aws, ham grasp, kdp a measure ; Bantu -Jc'apo sack ; 
Polynesian kapu cup; Indonesian kabo-k goblet $ 
Hoka (North American) hypo basket; Arawak (South 
America) kobo hand, komiki bowl* 

Al, as we have seen, means up, on high; copal 
therefore naturally would mean oup-up, that is, the 
vessel fastened up the tree to collect the resin. 

R. A. S. Paget. 

1 Devonshire Terrace, W.2, 

Sept. 8. 


Adaptation. 

The present-day attitude with respect to adapta¬ 
tions is peculiar and to my thinking unscientific. 
Adaptation implies duality, an interaction between 
the organism and the environment. The descriptions 
of outstanding examples of the relationship are made 
in dual terms. But there the implication ends, for 
biological creed steps in to forbid it. 

The younger biologists have been brought up in 
a genetic school which will not allow of such an 
interaction between circumstance and life. The 
protoplasm is possessed by a series of gods which 
determine what the protoplasm is to do. Variations 
are due to these gods and the relative degree of power 
they are able to develop. Let us take two examples. 
A blind and colourless animal is found in conditions 
of darkness because a section of the gods in its 
ancestors were producing inferior eyesight and 
diminishing pigment. A white animai chooses an 
Arctic environment because the gods of the germ- 
plasm gave it a colour suitable to such circumstances. 

(1) In 1903 (Northumberland Sea Fisheries Com¬ 
mittee. Report on the Scientific Investigations, p. 
51) I described the occurrence of Gammarus duebeni 
in the Mill Pit at Blyth. From that account it will 
be seen that the amphipod lives in drains near the 
pit head and is liable to be carried into the pit when 
flooding takes jplaoe. The pit was flooded in 1887 
and in 1899. The gammarids were first observed in 
1893 (and were called by the men ‘pit fish ’) in the 
landward workings, but they were carried by the 
drainage water into the seoond drift. The fact of 
time and the circumstance of a large increase in 
numbers about 1808 when the drainage water was 
dammed back for the use of the stables, show that 
they breed in the new environment. 

The examples I obtained in 1901-2 had a dull 
transparent white colour, and the three red spots 
were absent. They were apparently blind so far as 
simple tests could testify. The colour was gradually 
regained under laboratory conditions, the degree of 
restoration depending upon the intensity of the light 
and successive ecdyses. The first exuviated cuticle 
was white and the seoond yellow to light brown in 
colour. The red spots appeared also and, at first 
very faint, gradually increased in strength of colour. 

. The variation therefore is reversible. But it is in 
this respect of importance. If, during the life of an 
individual still able to undergo eodysis the stimulus 
of light is capable of restoring the pigment and prob¬ 
ably the function of the eyes, it is evident that the 
original change was also direct and affected all the 
individuals successfully introduced to the conditions. 
In neither case is the germ plasm involved. The life 
in a state of darkness and the subsequent exposure 
to light produce results which are due simply to stimuli 
and the cessation of stimuli on protoplasm. After the 
first event of breeding of similar 'variants, the first 


generation would be exposed to the conditions of 
darkness from the egg-stage and the effects would be 
intensified. The next generation would arise from 
parents still more completely colourless and blind. 
The pit is liable to receive fresh contributions from 
the surface which would tend to delay the change; 
but even so it is evident that it would progress to a 
stage when restoration would be more difficult, when, 
instead of a succession of ecdyses, one or more genera¬ 
tions would be required. 

This is not the only case of the kind. More than 
sixty years ago Thomas Atthey sent to my pre¬ 
decessor examples of a oopepod which were obtained 
from the damp roof of the pit workings of a colliery 
at Cramlington. Brady described it originally as a 
new species, but later identified it with Bars’ Cantho- 
camptus pygmasue . The references will be found in 
Brady’s Ray Society monograph under the name 
AtiheyeUa pygmcea . Brady Baia nothing about the 
pigment, but the queried * eyes wanting ’ is significant. 

It may be urged, and rightly, that the effects of the 
one and the other environment are just what would 
be expected. The variations result from the nervous 
capacity of protoplasm and are not inherited. They 
depend upon the sustained condition of the cause. But 
this consideration gives rise to a feeling of misgiving 
as to what is meant by heredity. It is jSainly difficult 
to say where non-inheritance ends and inheritance 
begins. If the circumstances confine the reproduction 
to a section of the population, the members of which 
are all similar variants, then a direct inheritance 
results without the germ plasm being called upon to 
do more than start a history which is affected in 
similar degree in every generation. This is what 
might be oalled a conditioned or passive sexual selec¬ 
tion. But it must be remembered that an active 
sexual selection is generally exhibited and has been 
in operation since conjugation was instituted. 

Whether the change is to be inherited depends upon 
circumstance. An annual ring is not inherited. This 
brings us to the other example, the Arctic animals. 

(2) It is already obvious that a similar explanation 
can be given in the case of northern terrestrial 
animals. They are affected by the seasonal alter¬ 
nations of heat and cold, the degree of the modifica¬ 
tion depending on temperature. The whitest of them 
all, the polar bear, becomes more yellow in summer 
and progressively white in winter. No one now 
seriously believes that the origin of the change had 
anything to do with colour protection. A physio¬ 
logical explanation of the change is apparent, and 
inheritance is assured, for all the members of the 
species exposed to the conditions would be similarly 
affected. 

I beg to submit, therefore, the proposition that all 
adaptive variations are psychogenetio and that they 
are directly inherited under asexual conditions of 
reproduction and by the action of sexual selection in 
the sexual state. A. Meek. 

Aug. 29. 


Distribution of Potential Temperature in the First 
25 Kilometres over the Northern Hemisphere. 

In his communication in Nature of June 15, p. 906, 
Sir Napier Shaw has emphasised the fundamental 
importance of a knowledge of the distribution of 
entropy in the atmosphere for an understanding of the 
physics of the general circulation. 

In Fig. 1 is drawn a smoothed diagram (similar to 
Sir Napier Shaw's diagram on p. 116 of his “ Manual 
of Meteorology ”, vol. 2) showing the latitudinal dis¬ 
tribution of potential temperature in summer and 
winter of the northern hemisphere. The potential 
temperatures plotted (in degrees absolute) are 
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temperature** which the air at any place would assume 
if compressed or expanded adiabatically to 1000 mb. 
The temperature data used in the calculation are the 
same as those em- 
ployed in preparing 
the diagram of tem¬ 
perature distribution 
over the earth (see 
Natuiuc, June 1, p. 

834), and the monthly 
mean surface pressure 
data at the places of 
sounding balloon ob¬ 
servations are taken 
from the isobaric maps 
given in pp. 218-241 
of the book quoted 
above. The values 
obtained from the re¬ 
sults of a few sound¬ 
ing balloon ascents 
over Poona (lat. 18° 

N.) during the winter 
of 1928-29 have also 
been used. As is well 
known, lines of equal 
potential temperature 
are also lines of equal 
entropy. 

It is possible that 
potential temperatures 
over north India dur¬ 
ing the summer are ex¬ 
ceptionally high and 
that tlie trough near 
Lat. 25° N. will be less 

marked if more data from similar latitudes in other 
parts of the world are available. 


sub-tropica below about 12 gkm., their elevation 
between 12 gkm. and 20 gkm., and their pronounced 
concentration between 17 gkm. and 20 gkm., especially 




interesting features (also partially shown 
Napier Shaw’s diagram) may be pointed 


Two 
in Sir 
out > 

1. The dip in the isentropics over the tropios and 
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during the summer, suggest that these features are 
causally connected. 

2. Within the tropics during 
summer the isentropic lines 
have a downward slope to¬ 
wards the north practically 
throughout the troposphere, 
while between 30° N. and 50° N. 
they have an upward slope to 
about 12 gkm. Tropical storms 
and depressions occur mostly 
in the neighbourhood of this 
V-shaped trough in the isen- 
tropics and move from an 
easterly direction in the region 
where the isentropics fall to¬ 
wards the north and from a 
westerly direction in the region 
where they rise. 

In* connexion with Fig. 1, it 
may be interesting to point out 
the close analogy which the 
distribution of potential tem¬ 
perature in Fig. 1 bears to the 
seasonal variation of its dis¬ 
tribution over Agra (Fig. ^2).. 
The influence of the high value 
of entropy below 12 gkm. in 
raising the tropopause and 
increasing the inversion above 
it is dear in both oases. 

it. R. Ramanatkax. 

Meteorological Office, 

Poona, 6, 

. India, Aug. 2. 
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Effect of Atmospheric Pressure on the Frequency 
of a Tuning-fork. 

Dub to the necessity of obtaining accurate values 
of hijjh frequencies in radio communication, the 
establishment of a frequency standard of high order 
of accuracy has already been undertaken in various 
countries. The usual method is a single frequency 
standard system. It naturally requires an ideal 



Fig. l. 


vibrator of extremely high order in constancy. A 
valve-maintained tuning-fork, according to EccleB, has 
been widely employed. 

For the same purpose, one of the valve-maintained 
tuning-forks of 1 kc./s., made of olinvar steel, has 



been maintained at this Laboratory since 1928. All 
the possible sources of frequency variation have been 
examined and reduced as much as possible ; namely, 
effects due to temperature, electrical sources, output 
load, humidity, and surrounding conditions. The 
**©8ulte of frequency measurement which are accurate 
to within one part in a million have shown that the. 
effeot of atmospheric pressure should not be neglected. 

One example is shown in Fig. 1, which represents 
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the result obtained from observations carried out 
over a period of ten days, and it clearly shows the 
effeot. It also shows that the fork does appreciable 
acoustic work when it is in vibration, and the air¬ 
loading varies the damping of the fork, which in 
turn changes its frequency, as indicated by A. B. 
Wood (Jour. Scientific Instruments , vol. 1, No. 11, 
p. 380; 1924). Wood, referring to forka of low 
frequency, states in his paper that the direct effect 
of damping on frequency is quite negligible compared 
with that duo to other causes, but when other factors 
are sufficiently reduced the effect will be predominant. 

With the view of verifying this fact, the fork was 
tested in the pressure chamber, and the results are 
shown in Fig, 2, which gives the relation of the 
frequency difference in cy<3es at the seventy-second 
harmonic to the decrease of pressure in millimetres 
of mercury. It indicates that the relation is linear 
within the accuracy concerned, and the sense of the 
variation justifies my theoretical reasoning. The 
pressure-coefficient of frequency of the fork in air 
was - (2*7 7 i 0 05) x 10 -7 cycle per mm. of mercury 
change of pressure. Y. Namba. 

Electrotechnical Laboratory, 

Ministry of Communications, 

Tokyo, Japan, July 15. 


Raman Effect from Powdered Crystals. 

Recently it was desired to obtain by Raman 
observations, information as to the effeot of solution 
on the infra-red vibration-frequencies of groups in 
crystals. But so far, observations on solids have had 
to be restricted to such substances as can be obtained 
in large clear crystals. 

An attempt was made to obviate this difficulty by 
immersing crystals in a liquid of the same refractive 
index. This was found to be made difficult by the 
optical anisotropy of the crystals and by the differing 
dispersions of the solid and of the surrounding liquid. 

It was then thought worth while to try if repeated 
reflection from the crystal surfaces would give rise to 
Raman radiations. Light from a quartz mercury 
vapour lamp was sent into some coarsely-powdered 
potassium nitrate crystals contained in a small 
(100 c.c.) flask, and the light which issued from the 
side of the flask was observed with a Hilger C.D . glass 
spectrograph (suitably screened from the source). 
Thus the spectrum was obtained of the light which 
had been reflected many times from the surfaces of 
the crystals (and doubtless transmitted through 
crystals as well). 

In the spectrum, the lines of mercury were very 
strong, but two new lines appeared having fre¬ 
quencies 23651 cm." 1 and 21885 cm.- 1 . These two 
new lines were extremely sharp. Treated as shifts, 
they correspond to shifts to the red of 1053 cm.' 1 and 
1052 cm. 1 from exciting frequencies 24704 and 
22937 respectively. 

In order to confirm that these new lines were really 
due to the potassium nitrate crystals, another ex¬ 
posure was made with conditions unaltered except 
that crystals of potassium bromide were now used, 
of a similar degree of coarseness. The lines were 
absent, as would be expected, since potassium 
bromide will not have Raman radiations in this 
region at all. 

It is concluded that the shift 1052 cm." 1 is due to 
the inactive fundamental of the NO s group, especially 
as the inactive fundamentals appear with great in¬ 
tensity in the Raman effect. The wave-length corre¬ 
sponding to the shift is 9*52 /*, fcnd this is of the right 
order. 

Thus it is clear that Raman spectra oan be obtained 
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using powdered crystals, so that a large field of ob- 
servation is opened up. 

I propose to explore this field, determining first the 
beat arrangement of apparatus, and then making 
observations on different salts in powder form. It 
is hoped that even opaque powders can be dealt with 
in this way. A. C. Menzibs. 

University College, 

Leicester, Sept. 23. 


Fossil Laterite from Southern Queensland. 

In view of the diverse opinions held by pedologists 
as to the occurrence of laterites in extra-tropical 
regions, I wish to direct attention to what I regard as 
a true laterite in Southern Queensland. 

Some authorities, of whom one need mention only 
Glinka, appear to hold that true laterites are confined 
to tropical regions of heavy rainfall and that laterites 
reported from extra-tropical regions are either (i.) not 
true laterites, (ii.) are developed where climatic con¬ 
ditions closely resembling those the humid tropics 
exist, or (iii.) are fossil soils which were originally 
developed under tropical conditions. In the case 
under discussion the laterite appears to be true to type, 
but the climatic conditions are far removed from 
those considered by Glinka as necessary for the forma¬ 
tion of laterites, so that the most reasonable explana¬ 
tion would seem to be to consider the soil a fossil 
laterite. 

At many places about Brisbane there occur deep 
red soils to whioh the somewhat comprehensive ad¬ 
jective * lateritic ’ may be safely applied, but the 
occurrence to which I wish to direct attention is at 
Scarborough, a seaside resort twenty miles north of 
Brisbane and in Lat. 27° 15' S. The average annual 
rainfall of the locality is 47*5 inches, of which 32-5 
inches falls in the summer between Nov. 1 and April 
30. The highest monthly average is February with 
6*64 inches, and the lowest August with 1-57 inches. 
No temperature records are available for the spot, but 
those of Brisbane should be close enough to give a 
general indication of conditions at Scarborough. The 
Brisbane figures are : Mean annual shade temperature, 
68-9°. The highest monthly mean is 77 0° (January), 
and the lowest, 68-5° (July). The natural vegetation 
at present growing on the laterite is open savannah 
forest characterised by eucalypts with a ground cover¬ 
ing of grasses and herbaceous plants. 

A typical section of the soil at Scarborough gave the 
following profile : 

Red-brown soil, with definite crumb 

structure . . . . . 2 ft, 6 in. 

Briok-red soil with crumb structure . 3 ft. 6 in. 

Red soil thiokly studded with rounded 
black forruginous concretions J in. to 
J in. in diameter . . * 2 ft. 3 in. 

Red and white mottled horizon with 
larger less regular ferruginous con¬ 
cretions . . . . . 3 ft, 6 in. 

Red-brown and purple reticulate and 
cellular ironstone in parts mottled 
with white clay . . . , 3 ft. -f 

The uppermost horizon is the least lateritic. May 
this indicate a tendency of the soil towards a condition 
more nearly in equilibrium with the present climatic 
conditions ? 

A more detailed account of this occurrence is at 
present in preparation as a contribution to the Pro- 
ceedinge of the Royal Society of Queensland. 

W. H. Bbyan. 

The University of Queensland, 

Department of Geology, 

Brisbane, July 25. 
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A Crystalline Trlpeptid from Living Cells. 

The sulphur-containing tripeptid glutathione was 
originally obtained by Hopkins (Biochem. Jour., 15, 
286; 1921) as a slightly impure non-orystalline powder. 
Hopkins has now succeeded in obtaining the substance 
in a pure crystalline form (Nature, Sept. 21, p. 445). 
On repeating with this pure glutathione the experi¬ 
ments of Hopkins and Dixon (Jour, Biol. Chom,, 54, 
527 ; 1922) and of Hopkins (Biochem. Jour., 19, 787; 
1925) on the oxidation of tissue proteins, we have 
found differences in behaviour which must have an 
important bearing on the glutathione problem. . 

We find that pure glutathione is unable to catalyse 
the oxidation of the proteins of thermostable muscle 
preparations, although we have confirmed that impure 
glutathione rapidly does so. On the addition of pure 
oxidised glutathione to amuscle preparation, no oxygen 
uptake is produced. The crystalline reduced form, 
like the earlier preparations, is autoxidisable owing to 
the presence of minute traces of catalytic metals; but 
so far from catalysing the oxidation of the proteins its 
autoxidation is itself inhibited by the addition of the 
muscle preparation. On addition of muscle powder to 
a solution of reduced glutathione the oxygen uptake 
ceases, and on filtering off the muscle a solution of 
* stabilised * glutathione is obtained which shows prac¬ 
tically no oxygen uptake. This effect is not due to 
removal of catalytic metals by the muscle, for the 
stabilised glutathione solution is not rendered autoxi- 
disable by the addition of iron or copper salts or 
hsematin, even in considerable amount. It is, how¬ 
ever, re-activated by the addition of a small amount 
of impure glutathione. 

A solution of crystalline reduced glutathione is also 
rendered stable to oxygon by treatment with kaolin. 
This is, however, simply due to the removal of cata¬ 
lytic metals by adsorption on the kaolin, and in this 
case the filtrate is re-activated by the addition of 
traces of ferrous salts, etc. 

It is clear that, while the oxidation of glutathione 
depends on the presence of catalytic metals, these are 
not by themselves sufficient, and the simultaneous 
presence of some additional factor is essential. This 
factor, which appears to be present in considerable 
amounts in the impure glutathione but only in traces 
in the crystalline preparation, is removed from the solu¬ 
tion by the thermostable muscle preparation, whioh 
thug stabilises the glutathione. We think it prob¬ 
able that the substance forms a catalytioally aotive 
complex with the metals present, sinoe the free metallic 
salts, and any complexes which they may form with 

? glutathione, are inaotive. The nature of the extra 
actor has not yet been definitely settled, and further 
work is in progress. 

M. Dixon. 

N. U. Mkldbum. 

Bioohemical Laboratory, 

Cambridge. 


Ionisation Potentials and Conductivities of Metals. 

On the hypothesis of the existence of ‘free elec¬ 
trons ’ in metals, Drude, Lorentz, and recently Som* 
merfeld have explained the Wiedemann ana Franz 
law, namely, that the ratio of the thermal and 
electrical conductivity is the same for all metals, and 
is proportional to the absolute temperature. In a 
paper by Mukherjee and Ray, to appear shortly, the 
authors, in order to explain the conductivity of 
metak, have pictured the ( valency sheik 1 of the 
neighbouring atoms as touching each other, and thus 
forming a large equipotential surface in the metal 
crystal. Electrons in this surface travel freely without 
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doing any work, and in this restricted sense they are 
termed ' free \ 

Now if these ‘ free electrons ' are really responsible 
for electrical and thermal conductivity, it is only 
natural to expect a relationship between the ionisation 
potential and electrical (or thermal) conductivity of 
any metal atom. The following table shows the 
relationship, where N represents the atomic number, 
K the eleotrical conductivity, and I the ionisation 
potential. The values of K are taken at 0° C. 


Group. 

Element. 

Structure of Crystal. 



(Na 

Body centred cube 

7*8 

I, 

|k 


8-0 

\ Rb 

tr 

8*1 


ICe 

pr 

8*5 

11. 

j Zn 

Hex. close packed 

99 

20 

\Cd 

1-8 


(A1 

Face centred 

3-3 

III. 

1 In 

99 

30 


(T1 

ft 

3-5 

IV. 

/Sn 

Tetragonal cube 

3-5 

\pb 

Face centred 

33 


(As 

Body centred 

9-2 

V. 

-! Sb 

l»i 

*» 

9*0 


(T) 

18*0(7) 

VI. 

(Ct 

Body centred 

1*6 

\Mo 

II 

1*4 


f/Fe 

Body or face centred 

4-7 


Uu 

Hex. close packed 

4*3 

VIII. 

J / Co 

Face controd or hex. close packed 4-24 

1\Rh 

Face centred 

1*34(?) 


fNi 

Faco centred 

2*74 


l\Pd 

»» 

2-70 


The above table shows Chat in any group of ele¬ 
ments, if the metals possess the same crystal structure , 
the product of electrical conductivity and ionisation 
potential (K x I) varies inversely as the atomic number 
{N)> Discrepancies occur in the cases of magnesium, 
calcium, strontium, rhodium, and bismuth. A fuller 
treatment of the subject will be published shortly. 

B. B. Ray. 

D. P. Roy Chattdhoki. 

University College of Scienco, 

02 Upper Circular Road, 

Calcutta, Aug. 22. 


Dew: Does it Rise or Fall ? 

When I was studying the subject of dew-ponds, I 
made many hundreds of experiments on dew, and 
these went to show that under suitable conditions 
there may be upward dew or downward dew. In his 
“ Essay on Dew ”, 1814, republished in 1866, Wells 
stated that dew was formed from moisture already 
existing in the air and was deposited on the tops of 
good radiators. Blythe, however, said in 1836, in his 
edition of “ Selbome ”, that “ the true theory of dew 
is that it rises from the ground and does not fall, as is 
the common opinion ”. 

This view was also demonstrated by Aitken, and in 
certain circumstances I found that it is true. On 
some nights an inverted tray was found to be 
bedewed only on the underside, and the undersides of 
stones were also moist with dew. This dew must have 
been formed from the moisture which had arisen from 
the soil with radiant heat after nightfall. But the fact 
remains that most of the dew is found on the upper- 
sides of radiating materials, and it seems to follow that 
it 4 falls \ although the distance through which it falls 
cannot be great. It is where there is the greatest 
radiation ofheat that it is deposited, and this is as a 
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rule on the uppermost sides of grass, stones, feathers, 
or cotton wool, etc. 

It seems to stand to reason that the moisture already 
in the atmosphere near the soil will be the first to fall 
below dew-point, although this may be difficult of 
proof. My point in writing is to suggest that accord¬ 
ing to the conditions prevailing either theory is correct. 

Edwabd A. Agutin. 

26 Oliver Grove, 

S.E.25. 


The Translator of Newton*s " System of the 
World ”, 

Newton’s book, the “ System of the World ”, has 
laboured under two uncertainties, the first as to its 
authorship, the second as to the translator of it into 
English. The first uncertainty, raised by De Morgan 
in his “ Budget of Paradoxes * (1872, p. 83), has been 
removed, but the second still prevails, according to 
G. J. Gray’s “ Bibliography of the Works of Sir Isaac 
Newton ”, second edition, 1907, p. 20. I wish to 
prove that it was translated by Andrew Motte, the 
translator of the ” Prinoipia . This follows con¬ 
clusively from a comparison of the translation of a 
practically identical passage of about 850 words in the 

Principle ” and in the ” System of the World 
No two independent translators could use language 
so very nearly identical. Consider, in particular, a 
critical phrase in that passage (“ Principia ”, Bk. 3, 
Prop. 41, Example ; u System of the World”, Para¬ 
graph 07): “ Nam quod dicitur Fixas ab Aegyptiis 
comatas nonnunquam visas fuisse”. The translation 
of 4 4 comatas ” caused trouble and was rendered in both 
books by the use of three words, 14 coma or capillitium”, 
the whole phrase being translated, “ For as to what 
is alleged that the fixed stars have been sometimes 
seen by the Egyptians, environed with a coma or 
capillitium ”. Such singular coincidence in a free 
translation makes it certain that both books are 
rendered into English by the same translator. 

Florian Cajori. 

University of California. 


Structure of Trebly Ionised Chlorine. 

While investigating the nature of spectra givon by 
halogens in their different states of ionisation, I oama 
across certain lines of chlorine which I found as arising 
from its trebly ionised state, due to the transition 
M t (Ni - jV a ), The fundamental transition has been 
investigated by Bowen and the differences are taken 
from his paper (Phy. Rev., 81, 30; 1928). The differ¬ 
ences are *P 0 - 8 P 1 = 302; *P 0 - 8 P, = 1434. The chief 
lines of the group M t (N t - N*) have been thus located: 
•P,*P, at * = 34918; 8 P a 5 P a at * = 37227; and 
*Pt*S t at * = 38554. The singlet system and the 
intereombinations have also been obtained: thus 
iP^Pi at v = 38088. The difference ■P,, 1 P t * 1643. 

Suebsh Chandra Deb. 

Physical Laboratory, 

University of Allahabad, 

July 25. 


Coaocephmiutn conhum, 

I have just come across a rather fine quantity of 
this interesting hepatic in the fruiting condition. 
The plant is well established in that particular place, 
and I shall be delighted to forward the material to 
anyone who is engaged in the working out of the 
cytology, etc., of the fructifications. 

A. G. Lowndes. 

Marlborough College, 

Wilts. 
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The Species Problem in the Light of Genetics. 1 

By J. B. S. Haldanb. 


D ARWIN held that the differences between 
species were due to the accumulation of 
such smaller differences as distinguish varieties 
within a species. Since the rediscovery of Menders 
papers, a vast amount of work has been done on 
the genetioal basis of intra-specific varieties, and 
a smaller, but still considerable amount, on the 
genetics of specific differences. 

Intra-specific differences, so far as they are 
hereditary, can be classified as due to one of the 
following causes : 

1. Extra-nuclear ‘factors', or plasmons. These 
are inherited entirely or almost entirely through 
the mother. They cause many of the differences 
in chloroplasts between different plant varieties, 
the plastids being handed on maternally as more 
or less independent units. They may also interact 
with nuclear factors to alter such characters as the 
development of the anthers. They are not certainly 
known in animals. 

2. Single intra-miclear factors, or genes. An 
enormous number of varietal differences, in both 
wild and domesticated organisms, have been shown 
to be due to one, or a small number of genes. 

3. Multiple genes. Quantitative differences are 
often due to the action of a number of genes. In 
some cases an apparently continuous varying 
character can be snown by careful analysis of 
individuals to be determined in this way. More¬ 
over, Fisher has shown that the correlations found 
for human stature between relatives by Pearson and 
his pupils are in quantitative agreement with ex¬ 
pectation on the hypothesis that they are due to 
multiple genes. 

4. Differences in the arrangement of genes within 
a chromosome. Sturtevant nas shown that differ¬ 
ent geographical races of Drosophila melanogaster 
differ in the order of the genes in a chromosome, 
as determined by linkage experiments. A section 
of a chromosome of one race appears to have been 
reversed in the other. Similar results have been 
produced by Muller with X-rays. 

5. Differences in chromosome attachment. A 
chromosome of one variety riiay be represented by 
two smaller bodies in another, as in Zea Mays , or 
a fragment may be attached to different larger 
chromosomes in different varieties, as in Droso¬ 
phila melanogaster. 

6. Unbalanced differences in the amount of 
chromatin. One or more chromosomes, or portions 
of them, may be represented once, thrice, or four 
or more times in a variety, as compared with twice 
in the type. This is not only the genetical basis of 
sex in most organisms, and of intersexuality and 
other abnormalities in some, but also occurs in 
varieties of other types. For example, some 
fatuoid oats, and most cultivated sweet oherries, 
have one or two chromosomes in addition to the set 
characteristic of the species. In this condition 
some genes are represented three or four times, the 
1 Paper read to the Society lor Experimental Biology on June 15, 
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majority twice. This generally produces a greater 
effect on the visible character than results from a 
trebling or quadrupling of the haploid number of all 
the genes at once. 

7. Polyploidy. The number of chromosomes is 
here two, three or more times as great in one 
variety as in the other. This generally results in 
an increase of size, but often the visible effect is 
very small indeed, far less than that of many single 
factors or of an unbalanced difference in chromo¬ 
some number. But it invariably results in a certain 
degree of physiological isolation. Not only is there 
often difficulty in crossing a diploid and a tetra- 
ploid, but also, if the union is fertile, the hybrid is 
generally a triploid, and therefore much more 
sterile than either paront owing to irregularities in 
meiosis. 

Differences of all those types have arisen in 
animal and plant races under observation, and ail 
but the first have been produced experimentally. 
So far as I know, there is no clear evidence that 
any intra-specific hereditary variations are due to 
causes other than these, though it is possible that 
the list is not yet complete, and some of the cases 
ascribed to multiple genes demand much further 
study. 

The assertion is still occasionally made that 
characters inherited in *a Mendelian manner are 
pathological. This may, I take it, mean one of two 
things. The character may be supposed to be dis¬ 
advantageous to its bearer. Much of the variation 
in shell pattern of wild Cepea nemoralis is due 
to two faotors. Diver has shown that the four 
races produced by the interaction of these factors 
have been in existence in England since Neolithic 
times, and although it is conceivable that one race 
may have some slight advantage in a particular 
environmental niche, there can be no such advan¬ 
tage in the country as a whole, or selection would 
have eliminated certain of the types. Naturally, 
however, most variations from the normal are dis¬ 
advantageous in a normal environment, and are 
therefore eliminated by natural selection. Many 
mutants are definitely shorter lived or less fertile 
than the type. But Pearl and his pupils have 
shown that in artificial conditions some of the 
mutant types of Drosophila melanogaster are more 
fertile than the type, others longer lived. Such 
mutants cannot be called pathological. 

Secondly, it may be meant that a Mendelian 
character is pathological because it is due to injury. 
Mutants are produced in large quantities by X-rays, 
and it may be that much of normal mutation is due 
to the and y-rays from potassium, other radio¬ 
active substances, and cosmic radiations. I can 
see no reason why such mutation should be re¬ 
garded as more pathological than photosynthesis 
or sunburn. It is probably a prerequisite of evolu¬ 
tion, and its effects are not necessarily harmful 
either to the individual or the species, though often 
so to the individual. 
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Inter-specific differences are largely due to the 
same causes as intra-specific. In general, they can 
only be analysed genetically where the species can 
be crossed. But this is not always the case. For 
example, the order of the genes in the chromosomes 
of different species of Drosophila can be shown to 
be nearly, but not quite, the same. The linkage 
values of homologous genes are somewhat different 
in the mouse and rat. Since the yellow Primula 
acaulis and related species differ from the purple P. 
Juliae by the loss of a gene needed for anthocyanin 
formation, it is very plausible that other yellow 
Primulas also lack this gene. 

Differences in chromosome number and arrange¬ 
ment can, of course, also be observed apart from 
crossing. A few examples of inter-specific differ¬ 
ences will now be given under the same classifica¬ 
tion as that adopted for intra-specific. 

1. In a number of plant species crosses, one of 
the F x hybrids is vigorous, while the reciprocal has 
defective plastids, and is yellow or variegated. 
Renner regards this as due to the in viability of the 
maternally inherited plastids in the presence of the 
hybrid nucleus. A very clear case of a plasmon 
causing sexual abnormality after species crossing 
occurs in Geranium (unpublished work of the late 
Mr, Newton). There are probably analogous cases 
in animals; indeed, wherever adult reciprocal 
hybrids of the homogametic sex differ, extra-nuclear 
inheritance may be suspected. 

2. Mendelian segregation for some characters in 
F 2 is very common. Apart from cases where 
varietal characters of one species still behave in a 
Mendelian manner after the crossing, some of the 
actual specific characters are so inherited. Some¬ 
times, however, the ratios in F 2 diverge markedly 
from expectation. 

In plants the genes by which species differ often 
cause striking differences. Thus Chittenden showed 
that the purple Primula Juliae had no gene for 
plastid pigments, the primrose none for antho¬ 
cyanin. Hence white flowers appeared in F ?t . On 
the other hand, the colour genes distinguishing 
croesable rodent species cause rather smaller 
changes, and are multiply allelomorphic with genes 
causing the sharp differences distinguishing domestic 
varieties. Thus Gavia porcellus has a gene for 
yellow-bellied agouti, C. rufescens for agouti-bellied 
agouti, both allelomorphic with the gene found in 
the well-known black variety. 

3. When species are crossed the Fj is generally 
uniform, the F 2 variable, often differing among 
themselves more than do the parent species. This 
fact is, of course, the principal reason wny hybridisa¬ 
tion is employed in horticulture to obtain strik¬ 
ing new forms The phenomena can be exactly 
paralleled in varietal crosses, and are probably due 
to multiple gene differences. 

4. The order of the genes is slightly different in 
Drosophila mdanogaster and D. simulans, and prob¬ 
ably m other Drosophila speoies which cannot be 
crossed. 

5. There is strong oytologic&l evidence for this 
when the chromosomes of different speoies are com¬ 
pared, and fairly good genetioal evidence both in 
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Drosophila and mammals. Thus the gene the loss 
of which converts a grey mammal into a yellow is 
sex-linked in cats but not so in rodents, suggesting 
that a corresponding gene is carried by the X -chromo¬ 
some in the cat, by another chromosome in rodents. 

6. Unbalanced differences of this type between 
species probably occur in Viola and some other 
genera. They are not, however, quite so well 
authenticated as types 5 and 7. 

7. This type of difference is very common in 
plants, and extremely rare in animals. For example, 
in Rosa, species with 14,28,42, and 56 chromosomes 
are known, besides species with intermediate 
numbers, which are probably hybrids. 

It is obviously impossible to state that all inter¬ 
specific differences can be explained on these lines. 
It is, however, doubtful whether any differences are 
known which cannot be so explained. In view of 
the very great morphological and physiological 
differences produced by single genes, there is no 
reason to doubt their capacity for causing inter¬ 
specific differences of these kinds, which are often 
less striking than varietal differences. The stum¬ 
bling-block in the past has been the failure to find, 
between varieties, the physiological barrier which 
often prevents the effective crossing of species. 
This failure w as regarded as a serious but not fatal 
objection to Darwinism by such men as Huxley and 
Romanes. It has now been completely overcome. 
Let us consider, for example, Primula sinensis and 
its tetraploid variety gigas. Every plant of these 
forms in England is descended from the same few 
seeds brought over from China in 1819-26. The 
giant tetraploid form has originated on several 
occasions in cultivation since 1900. Tetraploid 
pollen on the diploid stigma has never produced 
a single seed. The reciprocal cross, though very 
extensively made, has produced about a dozen 
hybrids. These hybrids are often triploids, and 
hence have irregular reduction divisions, and are 
far less fertile than either parent. We have thus a 
complete analogy to the case of true species, and 
indeed some geneticists regard such tetraploids as 
new species. Such tetrapioidy can sometimes be 
produced by injury of the diploid plant. This pro¬ 
duces a tetraploid branch, and if this branch is 
self-fertilised, the seedlings are tetraploids. Inci¬ 
dentally, this is the only case known to me in which 
a somatically acquired character is transmitted by 
sexual reproduction. 

Phenomena similar to those found in the F 2 of 
species crosses may be produced by the action of 
small numbers of genes. Thus Gonsalez found the 
following expectations of life in days for Drosophila 
mdanogaster females, The characters are recessives 
and combinations of recessives two or three at a 
time. 


Wild .... 

. 40-6 

Purple (eye) . 

. 21-8 

Arc (wing) 

. 28-2 

Speck (axilla) . 

. 38-8 

Purple, aro 

. 320 

Purple, speck . . . - . 

. 230 

Aro, speck 

. 34-7 

Purple, arc, speck . 

. 40-7 
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Clearly this last combination represents a physio¬ 
logical balance as good (under the artificial culture 
conditions) as the normal. All other combinations 
are below the viabilities of the triple dominant or 
the triple recessive. It is well known that when 
species are crossed, the F t generation, though itself 
often vigorous, produces gametes and zygotes less 
vigorous than those of the parental types. In some 
cases I conceive that related species are simply 
those genotypes, out of a large possible number, 
which possess the highest viability. 

I contend, then, that all specific differences so far 
analysed may bo due to the cumulative action of 
known types of varietal difference. Whether they 


actually are so is another question, but on the 
principle that entia nan sunt muUipliacmda praeier 
neees&ltatem , we are justified in assuming, as a pro¬ 
visional working hypothesis, that they are, The 
question as to how species arise in Nature,is a much 
more complicated one. Natural selection un¬ 
doubtedly occurs ; on the other hand, the environ¬ 
ment may influence the rate of mutation, and it is 
probable that mere chance plays a certain part in 
establishing new types. Many other causes of evolu¬ 
tion have of course been postulated. Which of 
these processes is the more important is a matter 
which can only be decided by observation of Nature, 
and not by experiment alone. 


Aspects of Psychology in Education. 1 

By Dr. 0. W. Kimmins. 


O NE of the most significant of recent movements 
in education is the change of attitude towards 
the mental development of the very young ohild. 
Until comparatively recently, the physical condi¬ 
tion of the child up to the age of six years was the 
only matter that appeared to need serious attention. 
Educationists and psychologists now, however, at 
long last, fully realise that the period from two to 
six years of age is far and away the most important 
of the child’s life. In other words, there must be 
a really sound foundation if a satisfactory super¬ 
structure is to result in the child’s development. 
The mental as well as the physical welfare of the 
young child must receive adequate attention. The 
reliable evidence we possess that many of the cases 
of serious mental trouble in later life may be traced 
to unwise treatment in early childhood is a case in 
point. During this period of active habit forma¬ 
tion, when the necessary sublimation of nascent 
instinctive impulses is relatively an easy matter, 
the value of intelligent guidance is too obvious to 
need further mention. 

As if to make up for the neglect of past years of 
the importance—the extraordinary importance— 
of a fuller knowledge of the beginnings of education 
and the dawn of intelligence of the young child, 
there has been of recent years a concentration of 
investigation on this period by distinguished experts, 
which has fully compensated for the lack of ade- 

S t© research in earlier times. The manifest 
culty of discovering by direct observation how 
the very young child approaches and overcomes 
obstacles in the great adventure of becoming 
acquainted with the nature of his strange environ¬ 
ment, has to a very considerable extent been aided 
by experiments with the more intelligent animals. 

The great value of this type of investigation is 
that tasks of varying difficulty can be given to the 
animals, such as the improvement on repetition, 
the memory of success in an earlier experiment in 
attempting a more difficult task of the same nature 
and so on, can be carried out and conclusions 
reached. Obviously, it would be impossible to 
make a young child go through a long series of 

1 From the presidential addreaa to Section t (Sdnoational Scteaoe) 
of the Brltteh Association, entitled " Modern Movements teEdficettaa ”, 
delivered at Cape Tojrn on July 20, 
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conditioned experiments, and thus acquire a know¬ 
ledge which can be obtained so readily by experi¬ 
ments with animals. When isolated experiments 
of a like nature were carried out with young children, 
the similarities of response and the means adopted 
in reaohing the desired end were very significant. 

The remarkable difference which exists between 
the child’s world and that of the adult presents 
very serious difficulties in the study of young 
children. This has, in the past, given rise to much 
serious misunderstanding as to the real attitude of 
the child to life. A fertile source of this difficulty 
is to expect a child to adopt the adult position 
before the appropriate time in his mental growth 
has been reached. Long after speech has been 
acquired, the meaning of a simple expression, in 
exactly the same words, may convey to the 
mind of the child something entirely different 
from the meaning which it conveys to the mind 
of the adult. Much work in this connexion has 
been carried on in recent years with considerable 
success. Many attempts have been made to sum¬ 
marise the main points of difference between the 
two worlds. 

The astounding progress made in the past 
twenty-five years in our knowledge of the pre¬ 
school child must be referred to not only for its 
intrinsic importance, but also because original work 
at this stage of development has had such a benefi¬ 
cent effect in popularising education, especially in 
its social implications. In the school we have a 
sufficiently large number of children for observation, 
and possibly for experiment. We can generalise and 
compare group with group. But the pre-school 
ohild is a thing apart, and the nursery is the nearest 
approach to the class-room. On the physioal side 
the pre-school ohild is within reach of experts. 
The local doctor, the mother and the nurse, or 
other attendant, possess, or should possess, a fair 
knowledge of childish ailments. On the mental 
side, however, there is a lamentable deficiency of 
anything in the nature of expert guidance, the 
general opinion being that this side of the child’s 
development can safely be neglected until the child 
goes to school. f 

We have already pointed out the folly of such 
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a generalisation. The pre-school period is singularly 
rich in the opportunity it offers for wise, expert 
assistance. Parents, however, are now beginning 
to realise how remarkably clever their young 
children are, and what native ability they possess 
of overcoming obstacles which present themselves. 

The period of about three to six years of age 
is characterised by abnormal imaginative power. 
This is the stage at which the invisible friend or 
other childish fantasy makes its appearance. At 
three years of age the child fully recognises himself 
as a separate entity in the environment. During 
this imaginative period the child delights in making 
up stories, and many of those which have been 
recorded exhibit a very remarkable ability in this 
direction. 

A careful study of childish naivetd affords ample 
evidence of the very considerable ability of the 
pre-school child. It reveals interesting glimpses 
of the mental make-up, the quaint judgments, the 
curious application of words the true meanings of 
which are imperfectly understood, and the child’s 
sense of justice. In many ways such a study is 
far more interesting than that of the school child, 
whose submission to authority has somewhat 
diminished his originality and standardised his out¬ 
look on life. 

This greatly increased interest in the mental 
welfare of the young child has naturally resulted 
in a renewed demand for a better provision of 
institutions, such as nursery schools and kinder¬ 
gartens, concerned with the care and education of 
pre-school children with a range of age of two to 
six years. 

Apart from the new attitude to the pre-school child, 
the most important movement in education since 
1905, the date of the last meeting of the British 
Association in South Africa, is the coming of the in¬ 
telligence test and its incorporation as an essential 
element in the general scheme of education. Prob¬ 
ably more research has been carried out in recent 
years in connexion with tests for intelligence than in 
any other department of educational activity. Even 
if only rough approximations could be secured in 
the measurement of native ability, the advantage 
of such a discovery would naturally make a very 
strong appeal to the mind of progressive education¬ 
ists. The researches of Binot and Simon clearly 
pointed the way to the attainment of a means of 
estimating innate intelligence. As a consequence, 
the Binet-Simon scale has been the starting-point 
for an enormous amount of original research on a 
subject whioh was destined to yield a rich harvest 
to the investigator if a really satisfactory working 
method of testing native ability oould be obtained. 

Various revisions of the scale have been adopted 
in different countries and improvements have been, 
and are still being, made. We are as yet very far 
from having reached the ideal form of intelligence 
test, but sufficient has already been done to show 
by actual experience, in a variety of ways, the 
remarkable value of individual and group tests. 

Intelligence tests in connexion with school 
organisation ar$ found to be of great value as an 
additional factor in promoting children from class 
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to class. It is evident that, as there is such a 
wide range of native ability in boys and girls of the 
same age, anything in the nature of a rigid chrono¬ 
logical basis in school classification must be pro¬ 
foundly unsatisfactory. Not only that; imperfect 
classification may, and frequently does, inflict very 
serious injury on the misplaced child. The super¬ 
normal boy or girl placed in classes with tfhildren 
of the same age, but of markedly inferior ability, 
runs a great risk of becoming an exceptionally lazy 
person, though he or she may without the slightest 
difficulty be at the top of the form or class, and be 
the recipient of wholly unmerited praise. 

In the Begabien Sckulen in Germany, where, in 
the final selection for admission, the results are 
based almost entirely on the intelligence quotients 
of the candidates, one cannot fail to be greatly 
impressed by the ease with which these children, 
without any undue pressure, can successfully cover 
as much ground in one year as normal children 
would require at least two years to accomplish. 
In the days to come we shall give far more attention 
to the super-normal child than we do at present. 
One of the many virtues of the Dalton plan, which is 
having a profound effect on English and American 
education, is that it makes ample provision for 
the super-normal child. 

A very promising direction in which intelligence 
tests may render invaluable assistance is to be 
found in vocational guidance. In view of the 
enormous—and ever increasing—expenditure on 
education, it is remarkable that until recently so 
little attention has been given to the successful 
marketing of the produce of our schools. The 
‘ after-care ’ agencies—frequently voluntary organi¬ 
sations—have done excellent service in various 
districts in looking after the interests of children 
seeking employment on leaving school. Their 
activities have, however, been largely of a social 
order, involving securing information as to the 
reputation of firms employing children and the 
conditions of labour, the possibilities of advance¬ 
ment, and so on. The members of such welfare 
committees often keep in touch with the employees 
and advise the children when difficulties, which 
by friendly co-operation can be adjusted, occur 
in connexion with their employment. The fre¬ 
quent changes of employment, which have such a 
demoralising effect on children, may be diminished 
to a marked degree in districts which are fortunate 
in possessing a really efficient after-care committee. 

The judgment of the school as to the type of 
employment for which a particular child is suited 
is also of considerable value. Without under¬ 
estimating in any way the importance of the 
beneficent effect resulting from the various after¬ 
care agencies on the future welfare of the children, 
it is evident that if by intelligence and specially 
devised vocational tests, a clear statement could be 
mode, on a scientific basis, as to the kind of occupa¬ 
tion, or group of occupations, in which a child, on 
leaving sohool, may find the fullest expression for 
any native ability which he is found to possess, it 
would be of the greatest possible service. 

Indeed, it is not unreasonable to hope that, in 
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days to come, every boy (and girl) on leaving school 
will have reliable information as to the kind of 
work in which he can most effectively use the 
ability he possesses, with pleasure and satisfaction 
to himself and to his employer. In this case the 
hopeless situation involved in ‘ the square peg in 
the round hole ' will tend to disappear. 

In dealing with modem movements in education 
it is necessary to make a passing reference to the 
great possibilities offered by the cinema and the 
wireless. Experiments in various directions have 
been, and are still being, made to explore methods 
which may result in one, or, still better, both, 
playing a useful part in modern schemes of educa¬ 
tion. The natural objections raised to purely 
visual or purely auditory instruments in educational 
procedure may be met within the near future by 
the speaking film or the synchronisation of the 
normal educational film with the loud-speaker, thus 
eliminating the obvious necessity of the film 
lecturer. 

The comparative failure of the so-called educa¬ 
tional film in picture houses is largely due to the 
attempt to satisfy the student, and at the same 
time to secure the interest of the larger dientUe of 
the picture palace, the popular audience, whioh is 
rendered necessary for financial reasons. During 
the sitting of the Cinema Commission, an investiga¬ 
tion was made of the popularity of different types 
of film among the school children frequenting 
picture palaces. In practically every case the 
educational film was at the bottom of the list. It 


did not appear possible to meet the claims of the 
two classes of patrons, although praiseworthy 
attempts were made to produce exceptionally good 
results from the point of view of successful pro¬ 
duction. For educational purposes it is evident 
that the element of popular appeal must be subordi¬ 
nate to the instructional objective. 

On the other hand, a valuable research has been 
carried out, aided by generous subventions by the 
Carnegie Trust and the National Council of Public 
Morals, to test the efficacy of the moving picture 
(film) as compared with the static picture (lantern 
slide) for teaching purposes. Prof. Spearman 
accepted the chairmanship of the committee 
appointed, and his psychological laboratory at 
University College, London, was fitted up with 
cinema appliances for the oonduct of the investi¬ 
gation. Groups of children from neighbouring 
schools were instructed in different subjects by 
means of the lantern and the film respectively. 
The result was that there appeared to be an advan¬ 
tage of about 20 per cent for the moving picture 
both for immediate and delayed memory tests. 

Many schools have recently experimented in 
using broadcast material as part of the general 
scheme of instruction with considerable success, 
any initial difficulties having been successfully 
overcome. It is probable that, in the days to 
come, the employment of the means of instruction 
offered by the cinema and broadcasting, either 
separately or together, will exeroise increasingly 
useful functions in educational processes. 


The Gorgas Memorial Laboratory of Tropical Disease. 


I N fitting tribute to the memory of General 
Gorgas, ‘ The Redeemer of the Tropics *, the 
Congress of the United States of America, at its 
session which closed on May 29 last year, authorised 
a permanent annual appropriation out of the United 
States Treasury of 50,000 dollars, as the contribution 
of the United States towards the maintenance and 
operation of the Gorgas Memorial Laboratory on 
the Isthmus of Panama. 

On July 4, 1920, there died an American citizen, 
William Cra\fford Gorgas, who, from an obscure 
doctor in the United States Army Medical Corps, 
rose to become the greatest tropical sanitarian of 
history. He served as chief sanitary officer of Cuba 
from 1898 until 1902 ; as chief sanitary officer of 
the Panama Canal Zone from 1904 until 1907 ; as 
member of the Isthmian Canal Commission from 
1907 until 1914, when the Canal was completed, 
and as Surgeon-General of the United States Army 
in the World War, from 1914 to his retirement, at 
sixty-four years of age, on Oct. 3, 1918. To him 
was* given the vision and practio&l ability to make 
possible the conquest of disease in the tropics. He 
eliminated yellow fever from Havana, pursuing his 
plans in the face of great opposition, ridicule, and 
indifference. His successful campaigns in both 
Cuba and Panama for the suppression of mosquitoes 
greatly reduced the ravages of yellow fever and 
malaria, and made possible the conversion of a 
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pestilential region into a safe cross-roads for the 
ships of the world. 

The Gorgas Memorial Institute of Tropical and 
Preventive Medicine (Inc.) was created after the 
death of Gorgas, by his assistants and co-workers 
in the War, eminent physicians, surgeons, and 
sanitarians of international reputation. It forms 
no inanimate monument, but a living, working 
memorial to perpetuate the man’s name bv carrying 
on his ideas and ideals. 

The key-note of the 4 Gorgas idea ’ is that health 
is the foundation of our social and economic struc¬ 
ture, The fundamental purpose of the Gorgas 
Memorial Institute is to oonduct research into all 
preventable diseases, and to train men and women 
to assist in this prevention. Two main lines of 
approach are contemplated for the accomplishment 
of this purpose: 

(a) A national educational campaign, through 
such channels as public press, radio and cinema, 
featuring the contributions of medicine to human 
progress, and the share and responsibility of the 
public in these contributions. 

(5) The intensive study, in the tropics, of the 
causes and prevention of disease. 

The first half of this programme has already 
been well organised and shown splendid results. 
The second half is now made possible under the 
terms of the Act and by means of funds thereby 
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authorised, and with the co-operation and aid 
of the Latin-American countries invited and 
authorised by the Act. The work of the Gorgas 
Memorial Institute has thus far been maintained 
wholly by funds raised through popular contribu¬ 
tions. 

Even with the assured prospect of funds, however, 
the purposes of the Institute remain purely human¬ 
itarian and scientific. It operates without profit; 
no part of the endowment fund is to be spent for 
buildings or equipment, nor any investment to be 
made in elaborate offices. The Republic of Panama 
has given a site and guaranteed initial buildings 
and equipment for tropioal research laboratories, 
in recognition of Gorgas’s great work in Panama, 
and is conducting a campaign to raise its quota 
for the endowment fund. Through economical 
administration the overhead expenses are kept ex¬ 
tremely low. Those invited to serve as founder 
members are asked to subscribe 100 dollars to the 
endowment fund. 

Governing boards are formed on the basis of 
100 members to 1,000,000 population. Seventy-five 
per cent of the personnel of each committee will 
consist of medical men, and twenty-five per cent 
of influential laymen and women. The permanent 
activities of the organisation will be supervised by 
these governing boards sitting in their respective 
States. 

The need and value of the proposed tropical 
research work are enormous. We have only to 
remember the conquests of yellow fever, malaria, 
and bubonic plague to realise the incalculable 
results which may come from the discovery of the 
method of transmission of a disease. On the single 
finding, by the Walter Reed Board in Cuba, that 
the Stegomyia mosquito is the transmitting agency 
of yellow fever, were based the great results in 
quarantine and mosquito work achieved in Cuba 
and Panama by the late General Gorgas, and 
the banishment from both these regions of this 
malignant, age-old plague. So, too, bubonic plague 
was brought under preventive control through 
the discovery that it was transmitted by the rat 
flea. 

The malignant tropical maladies calling for fur¬ 
ther intensive laboratory research and study as to 
cause, transmission, control and prevention, are 
many. They include, among the better-known 
forms, malaria, yellow fever, leprosy, bubonic 
plague, sleeping sickness, amoebic dysentery, hook¬ 
worm disease, etc. These diseases, it is true, are 
indigenous to the tropics, yet some of the most 
fatal—as leprosy and bubonic plague—may thrive 
with equal virulence and destructive power in the 
temperate regions. The almost universal scourge 
of' malaria provides an ever-present problem of 
world-wide application. Finally, the discovery of 
sources and transmitting agencies of infection and 
of methods of control and prevention does not end 
the task. There remains the vital necessity of in¬ 
creased efficiency of these controlling and prevent¬ 
ive measures. 

While such research is the primary purpose of f 
such an establishment as the Gorgas Memorial 
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Laboratory, its nature and position give it another 
character, namely, that of an important centre to 
which will be invited students from all countries, 
so that it may reoeive the best of international 
thought and that its findings on the causes and 
prevention of tropical disease may be disseminated 
throughout the world. In view of the vaptness of 
the field involved, it is obvious that there will be 
no overlapping of activities of any of the existing 
institutions by the establishment of the Gorgas 
Memorial Laboratory, since the work will be 
mutually supplemental. 

Another useful purpose is served by the co¬ 
operation of the Latin-American countries, already 
referred to. To quote Dr. Franklin Martin (chair¬ 
man of the Board of Directors of the Gorgas 
Memorial Institute),“ Not only will the work serve 
a great humanitarian purpose in itself, along the 
lines of the conquest of the malignant maladies of 
the Tropics, but it offers an opportunity for an 
added bond of friendship between the United States 
and her sister nations on the Western Hemisphere ”, 
The United States are as much concerned by pro¬ 
tective measures as the countries of central and 
southern America, since diseases indigenous to 
the tropics are easily transplanted into temperate 
zones owing to increased facilities in transport. 
In faot, all nations of the world are equally con¬ 
cerned, and all discoveries made in the Laboratory 
will manifestly be of world-wide benefit. 

In his evidence before the House of Representa¬ 
tives, the Hon. Maurice H. Thatcher quoted from 
Dr. Wellcome’s testimony as follows : 

“ In respect to Panama being the ideal location for 
the Gorgas Memorial Tropical Research Laboratory, 
I would say that Sir Patrick Manson . . . considered 
Panama to be one of the great tropical disease danger 
centres of the world. A number of years ago he 

S Bd out that ships passing through the Panama 
, and to and from the Isthmus and all parts of 
the world, would bring and carry all manner of dis¬ 
eases—bringing and leaving diseases while picking up 
and carrying others to various parts of the world. 
Sir Patrick regarded this as a vory serious matter, and 
he expressed to me repeatedly his very strong views 
on this subject. I have heard him make similar 
statements at the London School of Tropical Medicine 
and elsewhere. Furthermore, I know that General 
Gorgas also held that same view.” 

The Isthmus of Panama is a peculiarly suitable 
site for the establishment of the Gorgas Memorial 
Laboratory for many reasons. Lying as it does in 
the heart of tropical America, it forms a convenient 
centre for the study of tropical disease. The 
Panama Canal, as one of the great focal points of 
international traffic, forms also a passage-way for 
the possible transmission of disease to and from 
every quarter, providing an admirable centre for 
preventive work. Finally, it is but fitting that the 
memorial honouring the name of the man who rid 
this region of pestilence and made the building of 
the Canal possible should stand here at the cross¬ 
roads of the world as a beacon light of safety and 
health, throwing its rays into all lands burdened 
with disease. 
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Obituary. 


Dr. T. J, I’a. Bromwich, F.R.S. 

rpHOMAS JOHN I’ ANSON BROMWICH, who 
1 died at Northampton on Aug. 24, was the son 
of John I’anson Bromwich and was bom at 
Wolverhampton on Feb. 8, J 875 ; he was educated 
at Bridgnorth, and later, when his parents had 
migrated to South Africa, at Durban. He went 
up to St. John's College, Cambridge, in 1892, and 
graduated as Senior Wrangler three years later. 

Bromwich's 4 year ' was a remarkable one ; in 
Part II. of the Tripos, Division I. of Class I. con¬ 
tained the record number of seven names, Brom¬ 
wich's companions being Godfrey, Grace, Bertram 
Hopkinson, Maclaurin, Western, and Whittaker ; 
in the same Tripos list occur the names of Alfred 
Young and of the present Master of Clare. The 
Smith's prizes in 1897 fell to Wluttaker, Maclaurin, 
and Western ; Bromwich received an honourable 
mention and was elected to a fellowship at St. 
John's later in the year. 

In 1902, Bromwich was appointed to the chair 
of mathematics at Galway, but he resigned after 
a brief period in order to return to Cambridge in 
1907 to take up a lectureship at St. John's. In 
Cambridge his industry in teaching, examining, 
and research soon became proverbial; but after 
ten years his health completely broke down, and 
teaching had to be discontinued, though at times 
he was well enough to make some of the most 
valuable of his investigations, and so reoently as 
last June he was hoping to resume some teaching 
in the autumn. 

Bromwich's earlier papers were mainly algebraic, 
on bilinear forms and allied topics, and these 
culminated in his 4 Cambridge Tract ’ of 1906 on 
“ Quadratic Forms and Their Classification 
While at Galway he was compiling his book on 
“ The Theory of Infinite Series ”—a veritable 
encyclopaedia—which appeared in 1908 ; for some 
years it was out of print and second-hand copies 
commanded fabulous prices until he was able to 
bring out a new and revised edition in 1926. The 
papers which he published while at Cambridge 
were mainly in the field of applied mathematics ; 
in them is frequently apparent the influence of the 
work of Stokes, for wnom ho had a profound 
admiration. No small part of his energy at this 
period was spent in the service of the London 
Mathematical Society, of which he was secretary 
from 1911 until 1919* 

The last phase of Bromwich's researches opened 
in 1916 with his memoir, now a classic, on “ Normal 
Coordinates in Dynamical SystemsIn this 
memoir he pointed out that Heaviside’s calculus 
of symbolic operators oould be put on a basis 
which was satisfactory to conventional pure mathe¬ 
maticians by treating Heaviside’s operators as 
equivalent to contour integrals ; he thereby began 
to open up a region which, so far as mathematicians 
were concerned, had been veiled in obscurity for 
some twenty years. Most of his subsequent papers 
may be regarded as developments of this memoir ; 
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they have already borne abundant fruit in the 
increasing attention which has been given in recent 
years to the developments of Heaviside’s ideas. It 
may well be that by * popularising Heaviside ’ he 
has contributed even more to the advancement 
of mathematical knowledge than by his book on 
infinite series. 

Bromwich was elected a fellow of the Royal 
Society in 1906 and was awarded the Cambridge 
doctorate in 1909. He leaves a widow and one son. 

G. N. W. 

Prof. A. P, Pavlov, professor of geology and one 
of the oldest members of the University of Moscow 
and a membor of the Russian Academy of Sciences, 
died recently in Telz, Germany. Bom in 1854, 
after completing his studies in the University of 
Moscow, w here he took his degree in 1878, he was 
appointed a teacher in a secondary school in Tver. 
Two years later he was invited to become the 
Keeper of the Geological Department in the Uni¬ 
versity of Moscow, and since 1886 he has been pro¬ 
fessor of geology and palaeontology. In 1916 he 
was elected an ordinary member of the Russian 
Academy of Sciences. He attained widespread 
fame by his researches of the Mesozoic and Quater¬ 
nary deposits of the Volga region and Central 
Russia, and by his classical works on the fauna of 
the Mesozoic period. 


We regret to announce the following deaths: 

Mr. V. G. Bell, deputy commissioner of forests in 
the Federated Malay States, on Sept. 6, aged thirty- 
nine years. 

Prof. Robert H. Bowen, assistant professor of 
zoology at Columbia University, who worked on 
cytoplasmic structures and the cytology of secretion, 
on Aug. 19, aged thirty-seven years. 

Prof. Edward F. Buchner, since 1916 professor of 
education at the Johns Hopkins University And 
director of the college for teachers, and formerly 
professor of analytical psychology in New York Uni¬ 
versity, on Aug. 23, aged sixty years. 

Prof. E, E. Glynn, formerly professor of pathology 
in the University of Liverpool, and author of reports 
on enteritis, the bacteriology of pneumonia for the 
Medical Research Council, on Sept. 22, aged fifty- 
six years. 

Prof. F. A. Gooch, emeritus professor of chemistry 
at Yale University, a member of the U.S. National 
Academy of Sciences and distinguished for his work 
in analytical methods, on Aug. 12, aged seventy- 
seven years. 

Prof. J. S. Kingsley, emeritus professor of zoology 
of the University of Illinois, formerly editor of the 
American Naturalist and of the Journal of Morphology , 
aged seventy-five years. 

Mr. E. H. Man, C.I.E., late deputy commissioner, 
Andaman Islands, author of “ The Aboriginal Inhabit¬ 
ants of the Andaman Islands/’ on Sept. 26, aged 
eighty-three years. 

Prof. R, Zsigmondy, professor of inorganic chemistry 
at the University of Gottingen, who was awarded the 
Nobel prize for chemistry in 1926, aged sixty-four 
years. 
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Magic and Witchcraft. 

(1) The Magic Island. By W. B. Seabrook. Pp. 

320 + 35 plates. (London, Bombay and Sydney : 
George G. Harrap and Co., Ltd., 1929.) 12 8. &d, 

net. 

(2) Witchcraft in Old and New England. By G. L. 

Kittredge. Pp. viii+641. (Cambridge, Mass. : 
Harvard University Press ; London : Oxford 
University Press, 1929.) 27s. net. 


(1) TT A1TI, the Black Republic, was one of the 
1 L most interesting and instructive of the 
many social experiments of the nineteenth century. 
In its early days it was favoured by the liberal and 
philanthropic movements which followed the ideals 
of the French Revolution. But the rapacity and 
brutality of the leaders of the Haitian revolt 
horrified the civilised world, while their vainglory 
and ostentation and their assumption of high- 
sounding but ridiculous titles gave rise to a derision 
which militated against recognition of the signifi¬ 
cance of the course of events in the island. If we 
now smile involuntarily at such titles as the Duke 
of Lemonade and the Prince of Marmalade, letters 
still extant from these two noblemen bear witness 
to their sincere desire to educate their people and a 
genuine interest in their advancement. 

Haiti inevitably invites comparison with Liberia, 
the republio of the liberated American slaves. In 
Haiti the impulse to reach freedom and self-deter¬ 
mination came from within. Yet in the ultimate 
analysis the results in both cases were not dis¬ 
similar, excepting for the greater infusion of 
European culture which constitutes the tragedy of 
Haiti. What is to be the outcome ? Mr. Sea- 
brook's sketch of Haitian society under the regime 
instituted by the United States after the occupa¬ 
tion during the War is by no means reassuring. 
The Haitians do not appear to accord the settled 
law and order imposed ab extra an untempered 
enthusiasm. Be that as it may, the lessons taught 
by the two republics give pause to schemes for the 
overhasty advancement of backward races along 
lines which deviate too widely from their history 
and tradition; 


Underneath the veneer of European culture— 
and it must be admitted that in many cases the 
veneer is highly polished—the Haitian is primitive. 
Outside the urban areas the peasant is at heart 
African. His religious beliefs have been affeoted 
by Roman Catholicism only in so far as they have 
been able to mould it to his own conceptions. In 
theory voodoo is not now permitted ; in practice 
the rites are performed semi-surreptitiously, Mr. 
Seabrook traversed the country districts and lived 
among the negroes. He even became an initiate 
and was present at voodoo ceremonies. He 
describes, particularly and in detail, the ceremony 
at which the goat without a blemish UBed to be 
sacrificed. The human victim, a young girl, was 
present on this occasion, but with a goat as an 
obvious surrogate. Something like a transference 
of personality took place, the girl taking on the 
appearance of the animal in feature, which is 
remarkable if Mr. Seabrook has not allowed his 
imagination to cloud his powers of observation. 

The whole account of the ceremony deserves 
careful study as an illustration in actual working of 
conceptions of incarnation, sacrifice, and the god¬ 
head with which the comparative study of primitive 
religion has made us familiar. The authenticity 
of Mr. Seabrook’s narrative has been questioned. 
Dr. Elsie Clews Parsons, in a recently published 
study of Haitian spirit belief, regards the pro¬ 
minence given to the human sacrifices in voodoo as 
due to journalistic over-emphasis. Other observers 
have recorded little beyond magical practices and 
orgiastic dancing as the essentials of the belief. A 
recent writer, however, who visited Haiti after Mr, 
Seabrook, while recording evidence of magical 
practices only, confirms the truth of certain of his 
statements and, while suggesting a discount of his 
narrative, does actually go some way towards 
corroborating what he says. 

While there is abundant evidence in Mr. Sea- 
brook’s account of voodoo of adapted Roman 
Catholic ritual, there is little to show any connexion 
with the more usual forms of European witchcraft. 
Several suggestions have been offered as to the 
origin of the name ‘ voodoo ’; but there can surely 
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be no question as to its derivation from * v&udois \ | erf the universal primitive belief in magic surviv- 


the popular French term for organised witchcraft, 
generalised from its application to the heretical 
sect against whom the accusation of witchcraft was 
brought. But the 1 devil worship 1 of the Haitian 
is a very different thing from the worship of the 
witches' sabbath. The latter, as usually described, 
is artificial and mechanical, the former definitely 
primitive in idea, if elaborate in form. The papaloi 
and mamaloi, however, are priest and priestess, 
magicians rather than witches. Nor does the 
belief in the ‘ obeah ’ man of negroes elsewhere in 
the West Indies and America point to the European 
witch. It is African in derivation. 

(2) The distinction between magician and witch 
may appear one which is without a difference. 
Medicine man, witch, and even witch-doctor are 
sometimes used by writers on ethnographical 
subjects as if they were identical and interchange¬ 
able. White and black magic are only sometimes, 
but not always, differentiated in terms. Now the 
distinctive characteristic of the witch of the 
medieval trials was the compact with the devil. 
Recent writers, Miss Murray and Mr. Lowe 
Thompson in particular, regard the witch as a 
medicine man disestablished in the course of evolu¬ 
tion. With the introduction of Christianity the 
priest has become the devil worshipper. In part 
this is historical fact. That we know. But how 
far is there continuity between the palaeolithic 
homed leader of the dance and his presumed 
successors, and the historical witch ? How far did 
a secret organised worship of the creative forces of 
Nature survive into medieval times as Miss Murray 
holds ? The problem is how best to get at the 
facts. 

Dr. Summers, accepting the validity of the dogma 
of the Church, engages in a heresy hunt through the 
evidence of the trials and other records. Miss 
Murray is also concerned with the legal evidenoe ; 
she interprets it in the light of anthropological 
theory. Dr. Kittredge, in his " Witchcraft in Old 
and New England ”, attacks the problem differently. 
He too, necessarily, is largely concerned with legal 
and historical evidence, but he takes it not as 
evidence of what happened, but as evidence of what 
it was believed had happened.- His is the method 
of the folklorist. For here in the facts of the case 
are the beliefs of the folk. Dr. Kittredge holds that 
the essential feature of witchcraft is then malqficium . 
Any untoward happening, whether preceded or not 
by a threat, is explained as the work, effected by 
magical means, of an individual who wishes fll to 
the victim, The witchcraft belief is an example 


ing among the simpler members of a civilised 
society. 

This method of attack has the advantage that it 
brings the whole body of the belief under one cate¬ 
gory. Medicine man and witch alike are nothing 
more than forms of expression of the primitive 
belief in magic. But the elaborate structure of 
medieval witchcraft then vanishes into thin air. 
It is, in Dr. Kittredge's view, the product of the 
theories of theologians and jurists—the evidence on 
which upholders of the reality of witchcraft rely 
no more than the result of leading questions based 
upon the formulae devised by heresy hunters. 

In working out his thesis. Dr. Kittredge does not 
follow the usual method of modem writers on 
witchcraft of describing the trials in chronological 
sequence. He has preferred to take each branch 
of magical activity, charms, divination, the wax 
figure, the Sabbath, and so forth, and follows up the 
historical evidence in each case. He is thus able to 
show that all the essentials of magical belief were 
present in England before the beginning of the 
reign of Queen Elizabeth ; but that it was only 
after the outburst of feeling against the witch that 
the Sabbath appears. He directs attention to the 
patent fact that there is an essential difference 
between witchcraft in England and on the Conti¬ 
nent and in Scotland. While in England witch¬ 
craft and witchcraft trials are concerned with 
specific acts of magic, on the Continent the charges, 
under the influence of lawyers and theologians, were 
of a more general character. Witchcraft there is a 
form of heresy with a definite ritual—in fact, a cult. 
It is this which gives colour to the theory that, there 
was a highly organised religious body at the back of 
the witchcraft belief. In England, as Dr. Kittredge 
points out, the Sabbath first appears in the trial of 
the Lancashire witches in 1013, and even then, he 
suggests, it probably had as its base nothing more 
than a festive meal of the persons accused, which 
became a ritual feast under cross-examination. 
Yet there may have been more in it than that. One 
of the accused gave evidence that he had carried 
away from Mass a part of the Host, which points to 
a knowledge of the ritual now known as the Black 
Mass. Nothing was said as to the purpose of the 
act, as might have been expected had the fact been 
elicited by a series of leading questions. 

Dr. Kittredge f s book, attacking the problem of 
the witoh at a different angle, makes refreshing and 
entertaining reading after the constant repetition 
of the evidenoe of the trials with which students of 
the literature are more familiar. By its insistence, 
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upon the operations of the witch, it brings medieval 
witchcraft into line with primitive modes of thought 
and makes it more amenable to study on compara¬ 
tive lines as a form of religious belief. The notes 
appended at the end of the book give evidence of 
great and profound erudition. 

Bird Courtship. 

An Introduction to the Study of Bird Behaviour, Ify 
H. Eliot Howard. Pp. xii + 136 + 11 plates. 
(Cambridge : At the University Press, 1929.) 
42*. net. 

1 1HE characteristic of this interesting book is 
- that it studies the behaviour of birds as living 
wholes and in their natural environments. “ One 
reaction in itself is neither more nor less important 
than another ; each forms a portion of the environ¬ 
ment for others ; each is sensitive to the modifica¬ 
tion of others—they form a constellation, and 
somewhere in the organisation of the living bird 
they have a common structural link.” “ The 
whole has value, the parts by themselves have 
none.” It is a piece of work that will greatly 
please the author of 41 Holism and Evolution ”. 

Mr. Howard begins with the reproductive be¬ 
haviour of a reed-bunting, and distinguishes four 
phases. In the first the female does not figure as a 
4 situational item \ and the male is occupied with 
his 4 territory ’ or preserve, for example, a certain 
alder tree and the ground round about. In some 
measure he continues doing what he did before, 
making excursions to the feeding ground and 
meeting his old companions. What is new is his 
persistent song, his preoccupation with his terri¬ 
tory, and his growing hostility towards other males. 
The old and the new are contrary, yet they persist 
side by side. In the second phase, about the middle 
of March, the female begins to play her part, affect¬ 
ing neighbouring males in diverse ways according 
to their individual physiological Btate. She is 
chased with eagerness, but seems to try to escape ; 
for though she excites, she is not herself in a con¬ 
dition to breed. The male fights furiously with 
rivals ; he expresses excitement (a) by a new 
rippling note, low and musical; (6) by a peculiar 
kind of slow sex-flight, now butterfly-like and 
again moth-like ; (c) by quite peculiar expansions 
and vibrations of wings and tail. All the time, 
however, the alder tree and the rush patch retain 
their dominant attractiveness for the male. It is 
only gradually that they extend their influence 
througk him to the female. For at first she is 
anything but intrigued by sexual excitement on 


his part, and may indeed fly to another alder and 
feed with another male, or be chased by several 
suitors. Gradually, however, as the days pass and 
her condition changes, she attends to her mate's 
movements more closely and follows them ; she 
observes his boundaries and becomes attached to 
the territory ; she watches a combat with some 
excitement; and finally she fights against in¬ 
truders, fights as her mate fights, though less 
viciously. 

The third phase is marked by coition, nest¬ 
building, and the laying of eggs. There is a great 
change in the female’s behaviour, for she now 
pursues her mate, settles near him, extends and 
rapidly flutters a wing, and harasses him, as he 
used to harass her, until she is satisfied. Apparently 
this beginning of sexual function synchronises 
with her first hints of nest-building. She breaks 
off a piece of rush, holds it attentively, flies to the 
tree, drops it casually, and turns to preen her 
feathers ! A few days later she tears off another 
piece and lays it ill the centre of a clump of rushes 
near the headquarters of the territory. In a few 
minutes she does the same for another clump, and 
for another ! About a fortnight after plucking 
the first piece of rush, her ovary ripens, and she 
fixes on one of the suggestions of a nest, and builds 
rapidly. 81ie is assisted by the male, who has 
been watching her, and has also made some inde¬ 
pendent experiments of his own. The female’s 
nest-building is euriously punctuated, for after 
she has worked hard for a short time, usually in 
the early part of the day, she turns aside and attends 
to something else. Two or three days pass before 
the finer strands are added to the nest and the 
lining made. The last of the five eggs is laid 19-22 
days after the first attempt to build. The male 
is still keen about his territory, but he is mostly 
silent, and sex-excitement is markedly waning 
both in him and in her. He may even tolerate a 
rival male on his preserve. 

The fourth phase is marked by the common care 
for nest, eggs, and young. With this the female 
is entirely preoccupied ; for the male it is a new 
attraction, but one subordinate to the needs of 
the territory. 4 ‘ He finds food and distributes it 
amongst the young, broods, cleans the nest, in fact 
does all that she does, and may do it with even 
greater energy.” Sexual behaviour has disappeared 
for the time being, but it is interesting to notice 
that posturing still persists, in the female at least, 
though the reaction with which it was formerly 
correlated has disappeared. Mr. Howard goes on 
to tell a similar story for the yellow bunting. 

o4 
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, The courting bird is moved by constitutional 
impulses, hereditarily engrained and expressed in a 
particular sequence, just like other differentiations. 
The changes in the body as a whole influence the 
gonads, and these liberate regulative hormones ; 
and the sequence is punctuated by external period¬ 
icities of temperature, pressure, humidity, and 
the like, operating from without inwards. Change 
of diet is probably in some cases another liberative 
stimulus, but Mr. Howard does not say much about 
this. 

(1) In the first phase the male behaves in five 
new ways—seeking an appropriate environment, 
occupying a conspicuous position, singing, some¬ 
times building, fighting with rivals. He is in a 
condition to behave sexually if stimulated. (2) 
In the second phase the female arrives, often un¬ 
ready. The male’s song is popularly regarded as 
evoked by the female’s presence ; but “ instead 
of singing with renewed vigour, he gives it up and 
sings but little—perhaps stops ”. The form of 
fighting changes, and the male eagerly chases the 
female, who seems to enjoy it, though not fully 
responsive physiologically. (3) In the third phase 
the female begins to posture or to posture in a new 
way. She may even take the initiative and incite 
the male. This synchronises with toying with 
building materials, and changes in the two activi¬ 
ties occur simultaneously and are proportionate 
in intensity. (4) The fourth phase conoems in¬ 
cubation and the care of the young. The female 
loses susceptibility to sex-stimulation and this 
reacts discouragingly on her mate. It is difficult 
to tell what evokes the female’s brooding, for she 
will brood on an empty nest. It is a primary re¬ 
sponse, rhythmically induced, part of the hereditary 
pattern, instinctive as many would say, but Mr. 
Howard declines to use the word. When the 
young are hatched, their note of hunger is a 
stimulus to the mother, yet she may bring food 
to the gaping youngsters and then swallow it 1 

Soon after the young birds leave the nest the 
sex-cycle may begin again, but the influence of the 
offspring remains upon the male more than upon 
the female. There appears to be some “ second¬ 
ary physiological control ” (requiring analysis) 
which operates in the female, not in the male. 
Thus when the new cycle begins, she is finished 
with the young, and ignores their appeal. In the 
buntings, they would be lost if it were not for the 
still persistent paternal care. Similarly, at a 
different time the male whitethroat builds before 
he has been found by a ben, and the male leaser 
whitethroat not only builds, but also sits upon the 


nest. He is ahead of her in susceptibility to sexual 
and parental stimulation. 

The next chapter is devoted to the thesis that 
the inherited pattern of reactions has a unity or 
combined singleness. The bird is an integrated 
whole and behaves aB such. An important factor 
in the unification is that a reaction wanes in the 
oourse of prolonged excitation, not by muscular 
fatigue or the like, but in some subtler way like 
‘fatigue ’ in a reflex. This waning lessens the 
risk of overdoing any one line of activity, say 
fighting, and admits of a harmony of reactions, 
which makes for the attainment of a common 
-biological end, the production of a brood at an 
appropriate time. The waning reaction leaves 
the * common path ’ free for a different reaction, 
and conflict is avoided or lessened. The waning 
of a reaction under prolonged excitation is an 
automatic integrative agency. 

Howard has gone further than his precursors in 
working out a connected story of the successive 
events in the reproductive behaviour, and in show¬ 
ing how they are co-ordinated towards the end- 
effect. We cannot do more than mention a few 
instances of this : the fixing on a territory helps 
towards the subsequent feeding of the young ; 
the conspicuousnesa of the perch and the song 
attract the visit of a female ; her presence stimu¬ 
lates him and she enjoys the oompanionship ; his 
experiments in nest-building may arouse her similar 
activities ; the sexual flights may increase intensity 
of sex-exoitement and reaction, and make fertilisa¬ 
tion eventually more secure ; posturing has prob¬ 
ably a self-stimulating as well as mate-exciting 
function ; improvement of weather as the season 
advances will intensify the reaction, and break 
down the barrier to fertilisation; even the post¬ 
ponement of a reaction may be pressed into the 
service of the organism, for it may make for 
effective timing and intensification. In short, 
" the actions of male and female combine to form 
a harmonious whole, beautifully adapted to bring 
about appropriate synchronisation of rhythms 

The behaviour of birds at the breeding season 
may be physiologically described as 14 a neutrally 
linked pattern of reactions for whioh there is in¬ 
herited structural provision ”, Why, then, drag 
in mind, especially when the reactions are so per¬ 
fect and so imperative ? Moreover, when we 
are inclined without more ado to oredit the hud 
with intelligent prevision, simple experiments will 
show that a slight disturbance of routine may cause 
it to behave in a way that looks exceedingly foolish. 
But Mr. Howard finds convincing evidence of mfnd 
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in the individual bird’s establishment of territory. 
This is a mental edifice reared upon three things— 
song, hostility, and area. In a certain physio¬ 
logical state a male bird selects a territory that 
influences or attracts him. From the very first 
there is a linkage of the bodily excitement and the 
selected territory ; there is heightened perceptor 
activity and an impression is made upon the bird’s 
organisation. “ And this impression is so linked 
with the pattern of reactions that whenever there 
is recurrence of the territory situation there is 
excitation from within of the centres initially 
stimulated from without and revival in the form 
of imagery. Hence the trees B , Z>, H , K , S , 
are not only objective to his mind but are suscept¬ 
ible of revival.” 

It comes to this, that perception and reference 
reach a higher level of activity when certain physio¬ 
logical changes are occurring. The bird exercises 
dominion over his territory, but it also exercises 
dominion over him. Thus from a distance out of 
sight, when feeding near his mate or his rivals, he 
will suddenly make for his tree. There is a re¬ 
vival in the form of imagery whenever there is a 
return of the bodily commotion which primarily 
intensified the bird’s power of reference. Almost 
everything the bird does is in reference to his 
territory ; it has a controlling guiding influence ; 
a cognitive reference introduces a prospective 
factor ; and this prospective factor is not disclosed 
in the physiological part of the story. 

Mere sensory stimulation fails to account for the 
way a male bird behaves to his territory. The 
physiological story needs to be completed by a 
psychological story in terms of reference and" 
revival in the form of imagery. Thus mind 
integrates the reactions. 

Mr. Howard’s book is one of the most important 
contributions yet made to the study of bird be¬ 
haviour. His patient and critical observations 
show that the courtship has an intricacy, subtlety, 
and individuality greater than we knew; the 
sequence of the chapters in the story has been 
made clearer; the importance of recognising the 
creature as a whole has been corroborated; and 
the supposed uselessness of the mind has been 
disproved. The book is written in a pleasant 
conversational style, as if the author was taking 
us with him on his excursions and vigils. We get 
the suggestion that he has read much of Fabre, for 
the style is often similar. But perhaps this simply 
means a similarity of observing genius. The 
ten plates and frontispiece by G. E. Lodge are 
marterly. 


Vibration Theory and Engineering Practice. 

Vibration Problems in Engineering . By Prof, S. 

Timoshenko. Pp. vi + 351. (London: Con¬ 
stable and Co., Ltd., 1929.) 21s. net. 

NTRICATE vibration phenomena have at all 
times attracted the attention of the physical 
investigator, and vibration theory is a wide field 
well and fruitfully cultivated by the mathematician. 
The achievements of pure science and of analytical 
method in this line are q\iite remarkable ; but in 
the past the engineer has only had a casual interest 
therein, the simplest elements of the subject 
serving his purposes. Within comparatively recent 
times, however, he has been compelled to ohange 
that attitude. The extraordinary advances in size, 
speed, and type of modem engines have brought 
in their train a somewhat confused but certainly 
important series of vi bration pro blems. These have 
only been reasonably solved under the combined 
impetus of serious failures, elaborate investigation, 
and the resources of high theory. The rise, 
development, and control of these difficulties have 
been rapid, and it is therefore not surprising that 
authoritative treatises on the methods of analysis 
of problems peculiar to vibration phenomena in 
mechanical engineering are mainly conspicuous by 
their absence. A warm welcome is therefore to 
be extended to the present attempt to fill the gap, 
especially when the author is so able a writer on 
analytical subjects as Prof. Timoshenko of the 
University of Michigan. 

At the present time it would appear that American 
and German publishers possess the initiative in 
this class and standard of publication, whioh is 
rather surprising, and scarcely satisfactory, in view 
of the great contributions made to the analytical 
and engineering aspects of the subjeot in Great 
Britain. The time is certainly ripe for the issue 
of treatises in English of the class now before us, 
dealing comprehensively with those theoretical 
methods to which the greatest practical significance 
now attaches. The rise of such problems as are 
connoted by the balancing of high-speed machin¬ 
ery ; the whirling of shafts ; torsional oscillations 
in engine arrangements ; the vibration of rotat¬ 
ing turbine wheels, etc,; have taxed severely— 
and in some directions, overtaxed—both engineer¬ 
ing technique and analytical resource; but the 
dependence of practice upon theoretical guidance 
is undeniable ; and this book shows it clearly. 

Prof. Timoshenko follows a classification in line 
with theoretical distinctions, and inserts the 
technical problems in the appropriate order. His 
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chapters only number four altogether, but each is 
comprehensive and the full scope of the subject is 
well covered. 

The first chapter deals wholly with harmonic 
vibrations of single systems. The theoretical work 
here covers the usual treatment of damped and 
forced vibrations and is concisely and clearly 
developed. It is applied to vibrographs, dynamical 
balancing machines, and first order critical speeds. 
Useful references are given to sources of informa¬ 
tion regarding damping effects ; and the condition 
of constant damping is referred to briefly. The 
energy method of attack is developed and the 
Rayleigh principle is very usefully introduced. 
The second chapter deals with matter less familiar 
to engineers. In it the non-harmonic vibrations 
of systems having one degree of freedom are 
discussed. The so-called pseudo-harmonic vibra¬ 
tions, in which the flexibility of the spring depends 
upon the displacement of the system ; and quasi¬ 
harmonic vibrations, in which the spring constant 
is a function of the time, are both considered. 
The general solution of these is really only possible 
in certain special cases, but numerical and graphical 
methods for free and forced vibrations are given. 
The main technical application made is that of the 
vibration of the side rod drive systems of eloctric 
locomotives — in connexion with which many 
earlier failures occurred. 

In the third chapter the author deals with 
systems having several degrees of freedom ; and 
in the first part provides an excellent, though brief, 
theoretical discussion, along orthodox lines, intro¬ 
ducing generalised co-ordinates and Lagrange’s 
equations ; and outlining the general theory of 
free and forced vibrations. The subsequent applica¬ 
tions are important and include considerations of 
the vibrations of wheeled vehicles, the torsional 
oscillations of shaft and geared-shaft systems, the 
lateral vibrations of multi-bearing shafts, some 
secondary effects in critical speeds, and the theory 
of the so-called dynamic vibration absorber, 
These oases represent schemes in which it is per¬ 
missible to separate the elastio and mass effects, 
and so achieve the reduction of fairly complex 
arrangements to ideal combinations with a limited 
number of degrees of freedom. 

It is left to Chapter iv. to deal with those which 
cannot be so reduced. It is headed “ Vibrations 
of Elastic Bodies ”, by which is really implied 
those continuous systems in which the elastic 
and mass properties are inseparably associated— 
systems with infinite degrees of freedom. The 
general discussion of the vibrations of pragmatical 


bars—longitudinal, lateral and torsional, free and 
forced—leads towards the treatment of such out¬ 
standing engineering matters as the vibrations of 
beams and bridge girders, impact effects, vibra¬ 
tion of ships, turbine blades, etc. ; while <a dis¬ 
cussion of membranes precedes the theory of plate 
vibration leading to the consideration of turbine 
disc oscillations. This remarkable practical case 
of vibration closes the theoretical work of the 
book, but there is a twenty-page appendix on 
various instruments for the measurement of vibra¬ 
tion. The description of each is brief, but the 
range is comprehensive and includes vibrographs, 
torsiographs, strain recorders, and torsionmeters. 

The author’s scholarship is profound, and the 
book, in addition to its own wide scope, provides 
a wealth of references. In the development of the 
subject matter, symbolism, description, and diagram 
are all aptly used and skilfully balanced. The 
volume may be highly recommended to the 
advanced engineering student. To one well ac¬ 
quainted with, say, Lamb’s treatises on mechanics, 
it opens up wide fields of interesting practical 
matters and gives new meanings to the abstrac¬ 
tions of formal dynamics. It will, however, prove 
rather difficult reading to most students. It lacks 
the graduated exercises of the normal text-book, 
and the theory in places is rather briefly developed. 
From the point of view of the technical practitioner, 
it is perhaps a pity that more use was not made of 
vector methods, and that more specific information 
on damping effects was not included. In regard 
to this last, it may safely be asserted that many 
of the vibrational engineering problems of the 
moment stand more in need of investigations on 
damping than of dissertations on theory. Minor 
criticism apart, however, the author’s handling 
of this highly important subject in mechanical 
engineering is of great value, and sets a high 
Standard for those other attempts that will 
assuredly be made in the near future. 


Osier's Library. 

Bibliotheca Osleriana. A Catalogue of Books 
illustrating the History of Medicine and Science, 
collected, arranged, and annotated by Sir 
William Osier, Bt., and bequeathed to McGill 
University. Pp. xxxvi+ 780. (Oxford : Claren¬ 
don Press ; London : Oxford University Press, 
1929.) 03s. net. 

T is a remarkable fact that the glamour of 
Osier's name exercises a spell even on the 
generation that has never known him. . Each of 
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his books reflects something of his philosophy. 
None tells us more than the few introductory 
pages “ On the Collecting of a Library ” that 
stand at the head of this volume. The humorous 
yet pious gratitude for early influences and teachers; 
the vein of melancholy that was scarcely veiled 
b Y sparkling fun ; the abiding sense of infinite 
issues that was always fraught with love, all find 
their place in these few pages. They help us to 
understand the fortitude and the simple greatness 
of the man who, finding his dearest human hopes 
shattered, could turn with more than aequanimitue 
to consider and expound how he could pass on 
what had most enriched his own passage on earth. 

*' A library ”, Osier tells us, ‘ represents the mind 
of its collector, his fancies and foibles, his strength 
and weakness, his prejudices and preferences. 
Particularly is this the case if to the character of 
a collector he adds—or tries to add—the qualities 
of a student who wishes to know the books and 
the lives of the men who wrote them. . . .The 
years spent in the United States, 1884-1905, 
brought troops of friends whose affection is part 
of my life ; they brought me, too, into sympa¬ 
thetic touch with another company, those friends 
of the spirit, the great and good men of the past 
who, through much tribulation, handed on the 
torch to our generation. It was the height of my 
ambition as a teacher to live up to the ideals of 
Morgan and Rush, of Hossack and Gerhard and 
Bigelow. ... To know and to make known to 
students the lives and works of these men was a 
labour of love. . . . Gradually, as the books in¬ 
creased, the hope matured into a scheme for a 
library which would have (a) a definite educational 
value, (b) a literary, and (c) an historical interest. 
To break a collection into sections is hazardous, 
but I consider that, after all, this would form a 
special part of the Medical Faculty library just 
as the latter is a section of the University library. 
So I decided to follow my own plan and group the 
books into the following divisions : 

I. Prima, which gives in chronological order a 
biobibliographical account of the evolution of 
science, including medicine. 

■ II. Secunda, the works of men who have made 
notable contributions, or whose works have some 
special interest, but scarcely up to the mark of 
those in Prima. 

III. Litteraria, the literary works written by 
medical men, and books dealing in a general way 
with doctors and the profession. 

IV. Historioa, with the stories of institutions, 
etc. 

V. Biographica. 

VI. Bibuographica. » 

VII. Incunabula, and 

VIII. Manuscripts.” 

Thus the vision is placed before us. In the final 
words of the introduction again we get a flash of 
light on the man and his thought: “ The library 


is for the use of students of the history of science 
and medicine without any other qualifications, and 
I particularly wish that it may he used by my 
French-Canadi&n colleagues, who will find it rich 
in the best of French literature.” 

So the gifts have reached their destined homes, 
and above all the main library has made its way 
to McGill University at Montreal, where it will 
help not only to keep fresh the memory of a noble 
soul, but also to stimulate others to the paths that 
Osier thought worth treading. 

To a wider circle than could read the books, 
Osier hoped that the Catalogue would act as a 
guide. There are nearly 8000 entries in this 
volume. The editors have had Osier’s own classi¬ 
fication on which to base their labours, and in 
many eases they have appended to the entries 
notes by him either on the books themselves or 
on the history of his particular copies. No pains 
have been spared to give every possible biblio¬ 
graphical information that can throw light on the 
volumes. Thus every collector of books on the 
history of science will find this volume an in¬ 
dispensable work of reference. Its helpfulness as 
well as the pleasure of using it is enhanced by the 
beautiful printing and set-out of the pages. The 
Clarendon Press has produced a worthy monument 
to one of its Delegates, than whom none brought 
to its service a more vivid appreciation of its 
tradition nor a more active and effective good¬ 
will towards its fulfilment and enlargement. 

Dorothea Wai-ey Singer. 


Theoretical Physics. 

(1) Introduction to Theoretical Physics. By Prof. 
Leigh Page. Pp. x + 587. (London : Macmillan 
and Co., Ltd., 1929.) 35a. net. 

(2) The General Properties of Matter. By Prof. 
F. H. Newman and V. H. L. Searle. Pp, 388. 
(London : Ernest Benn, Ltd., 1928.) 255. net. 

(1) TT)ROF. LEIGH PAGE covers the usual 
ground expected of a book on theoretical 
physics. After an introduction on vector notation 
and analysis, there follow four chapters on dynamics, 
two on hydrodynamics, three on thermodynamics 
and kinetic theory, three on electrodynamics, and 
three on optics and spectroscopy. The treatment 
throughout is on classical and essentially mathe¬ 
matical lines, and forms a thoroughly adequate 
and clear exposition of the analysis associated with 
the various branches of classical physics. There 
iir an almost complete lack of physics in the book, 
and in this respect it is somewhat disappointing, 
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but if there had been more it would have been 
probably too bulky. 

In the details of the book there is little novelty 
and therefore little to criticise. The definitions 
of the electric and magnetic force intensities do 
not allow for possible induction effects, and there 
is an extraordinary statement on p. 222 about a 
mininnim wind-velocity necessary to generate 
waves on water being implied by the existence of a 
minimum value of the velocity of propagation of 
waves on the surface of water under a stationary 
atmosphero. 

These are, however, small blemishes on an other¬ 
wise sound production, which can be strongly com¬ 
mended to English students of physics as a mathe¬ 
matical compendium to the groundwork of their 
studies in classical physics. 

(2) The second volume under notice is, in the 
words of the authors, an attempt to present a fairly 
complete survey of the fundamental properties of 
matter, with the special aim of developing those 
branches of the subject, such as surface tension, 
osmosis, and viscosity, which verge towards chemis¬ 
try, and hydrodynamics and vibrations, which are 
of importance and interest more particularly to the 
mathematician and engineer. 

While the descriptive parts of the work combine 
to make a very useful collection of really up-to-date 
material which should be in the hands of every 
student of physics, one cannot but feel that the 
attempt to weave them into a survey of the whole 
problem would have been more successful had the 
authors paid more attention to the necessities of 
logical argument—or cut out tho argument alto¬ 
gether. As it is, the numerous attempts at de¬ 
ductive reasoning are spoilt by the omission of 
step after step until the arguments have become 
worse than useless and at times positively inaccur¬ 
ate, Take, for example, the way in which an 
elaborate discussion of gyroscopic motion is based 
on a chance remark about uniformly accelerated 
angular motion (in which the whole physics of the 
problem is hidden) at the end of a paragraph on 
vectors ; or the following sentences, typical of 
many others too numerous to detail. 

“ In many general formulae of motion it is con¬ 
venient to suppose that, although the particle is 
in equilibrium, it suffers a virtual infinitesimal 
displacement M (p. 29). 

If a ball is made to roll down the line of maxi¬ 
mum slope of a spherical surface placed with its 
concavity upwards, the oscillation about the lowest 
point in the surface will be simple harmonic ” 
(p. 33). 

u The distance traversed by a molecule between 
wo successive collisions is termed the mean free 
path ” (p. 235). 


“ If the function f(x) to be analysed is given 
between the limits x —0 and x «Z, then expansion 
into a Fourier series may be made in three different 
ways ” (p. 270), 

In reviewing, as a mathematician, the state of 
applied mathematics teaching in Great Britain, 
one is often inclined to suggest that possibly it 
would be better taught by physicists than it is at 
present in tho hands of the mathematicians, but a 
book like this makes one hasten to withdraw any 
Buch suggestion. G. H. L. 


History of Technology, 

The Newcomen Society for the Study of the History 
of Engineering and Technology: Transactions , 
Vol. 7, 1920-1927. Pp. xi + 159 + 21 plates. 
(London : Newcomen Society, 1928.) 20s. 

HE seventh volume of tho Transactions of 
the Newcomen Society conforms to the high 
standard that we have been led to expect. We 
are beginning to look forward with real pleasure 
to these annual volumes. The study of the history 
of technology and industry is, it seems, at last 
receiving the attention to which the importance 
and interest of tho subject entitle it, and it is a 
matter of great gratification that Great Britain is 
now playing its part in the collection, sifting, and 
evaluation of the available evidence. Germany 
has hitherto been ahead of us in this respect, for 
the “ Beitrage zur Geschiohte der Teohnik ”, a 
publication of the Verein Deutscher Ingenieure, 
was started so long ago as 1909 and was followed 
a few years later by two other independent journals 
of similar scope, both of which are still running. 
But the Newcomen Society is, so far as we know, 
the only existing organised body devoted exclu¬ 
sively to the study of the historical side of tech¬ 
nology, and as such it is in an excellent position 
to act as a clearing house for all information on 
the subject and, by suggesting lines of investiga¬ 
tion hitherto but little explored, to stimulate what¬ 
ever latent desire for research there may be amongst 
us. That the Society is fully alive to this position 
seems evident from the work it has already accom¬ 
plished, and all concerned are to be congratulated 
on the conspicuous contributions it is making to 
our knowledge. 

The new volume deals with the proceedings and 
the papers given before the Society during the 
session 1926-27. The international scope of the 
Society's activities is here well illustrated, for of 
the nine original papers printed in the volume, 
two are concerned with the work of the Swediih 
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engineers, Christopher Polhem and Martin Triewald 
respectively, and three are by French writers and 
relate to Marc S4guin and the early railways of 
France, whilst some notes on the first steam engine 
in America were also read at one of the meetings 
but have not been printed. The contributions 
from Sweden must be especially emphasised, for 
their subjects should certainly be better known in 
Great Britain, and they throw a good deal of light 
on some of the engineering problems of the early 
eighteenth century and the way they were attacked. 
Particularly interesting to us is the connexion of 
Triewald with England and the new information 
his ‘ life * supplies on the early days of the New¬ 
comen steam engine. 

Other papers that must be mentioned are the 
presidential address of Mr. Rhys Jenkins, which 
passes in review very clearly the rise and progress 
of manufacturing industry in England up to the 
eighteenth century, and incidentally dispels the 
widely held idea that this country was particularly 
backward industrially in Elizabethan times ; an 
interesting account of early lead mining and smelt¬ 
ing in west Yorkshire ; and some illuminating 
notes on Trevithick and his single-acting expansive 
engine, with special reference to certain MSS. re¬ 
cently discovered. A further instalment of the 
analytical bibliography of the history of engineering 
and applied science, containing about 400 entries, 
is also included. It is noteworthy that in the 
compilation of these bibliographies the Society is 
co-operating with the German engineering society 
and that an exchange of bibliographical material 
on technological history takes place between 
them, for inclusion in their respective publica¬ 
tions. 

The volume is excellently produced and printed 
and is well illustrated, and should be on the shelves 
of all engineers. 


Grass in Orchards. 

The English Grass Orchard , and the Principles of 
Fruit Growing : an Account of the Cultivaiion of 
Cherries > Apples , and Plums on the Grass Orchard 
Principle . By A. H. Hoare. Pp. 227. (London: 
Ernest Benn, Ltd., 1928.) 32s. 6 d. net. 

OT everyone will agree with the suggestion in 
the author’s preface that “the value of this 
book, if any, is due to the attempt that has been 
made to include the latest results of scientific 
research work Suoh results have already been 
included in the various leaflets and reports pub¬ 
lished by the Ministry at Agriculture and by the 
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research institutions, and must surely be familiar 
to all serious students of fruit growing. For these 
the value of the book will lie in the chapters 
dealing with grass orchard management. This is 
a field which has not yet been thoroughly explored 
by the research workers, and the preset# -day 
planter must therefore depend for guidance upon 
empirical knowledge. 

Mr. Hoare’s admirable description of the orchard 
practice prevailing in the cherry districts of north¬ 
east Kent gives just the details which are most 
useful and at the same time most difficult to 
obtain. How far the author is right in recommend¬ 
ing the planting of permanent fruit orchards must 
depend upon what are the optimum conditions 
for the production of high quality fruit. So far 
as cherries are concerned, there appears to be 
little doubt, from suoh evidence as exists, that high 
quality in the fruit is intimately bound up with 
well-managed grass, and Mr. Hoare is undoubtedly 
on safe ground in recommending the establishment 
of grass cherry orchards where conditions are 
favourable. 

In the cherry districts of Kent, however, a 
comparatively low rainfall and high rate of 
evaporation tend to produce a short herbage which 
is at once the envy and the despair of visitors from 
other parts. Nor must it be forgotten that the 
magnificent flocks of Romney Marsh sheep which 
are to be seen grazing, ten to the acre, on the lawn¬ 
like cherry orchards, are the peculiar pride of a 
race of farmers whose hereditary traditions have 
linked sheep farming with cherry growing for 
hundreds of years, and that the local custom of 
wintering these flocks on marshland pastures has 
largely solved for them the awkward problem of 
winter keep. In how many of the twenty-two 
counties mentioned on page 41 will be found such 
a happy combination of soil and climatic con¬ 
ditions with local farming practioe ? 

Apart from cherry growing, the case for grass 
orchards as a means of producing high quality 
fruit in the most economical manner has yet to 
be proved. Large acreages of plums are grown on 
cultivated ground both in the Vale of Evesham 
and in Kent, and there are those who maintain 
that high quality apples are most economically 
produced from low bush trees. 

Whatever the truth of the matter may be, Mr, 
Hoare has stated his case with marked conviction 
and clearness, although exception might possibly 
be taken to his figure of £300 a# acre as an index 
to the economic position of the English grass 
orchard. 
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Our Bookshelf. 


Agriculture and Horticulture. 

A Tour in Australia and New Zealand: Grass Land 
and other Studies. By Prof. R. G. Stapledon. 
Pp, xv + 128 + 8 plates. (London ; Oxford Uni¬ 
versity Press, 1928.) 7s. ikl. net. 

In general, if a man goes to a country for a few 
weeks, he should not write a book about it, but Prof. 
Stapledon is an exception, and we welcome this 
delightful account of his visit to New Zealand and 
Australia, with its vivid and characteristic touches 
and its shrewd comments on men and things. It 
is nominally about grasses, and the author begins 
by giving himself the rather forbidding title of 
‘ agrostologist \ But as with Dr. Johnson’s philo¬ 
sopher : in spite of all efforts “ cheerfulness would 
break out ”, and so (as we knew he would) Prof. 
Stapledon breaks out in all directions, uncontrol¬ 
lable but always interesting. 

Prof. Stapledon began in New Zealand and has 
much to say about the fat lamb and the dairy 
industries (he stayed in Taranaki) ; like other 
visitors, too, he soon became impressed by the re¬ 
grettable fact that Great Britain had almost ceased 
to count as a supplier of motor-cars and of agri¬ 
cultural implements, both of which are imported 
in great numbers from America. It is, however, 
when he gets on to the grazing and the cultivated 
land that he has most that is new to say. About 
the herbage he, gives valuable information not 
easily obtained elsew here, and as a careful observer 
he makes many helpful comments of ecological 
and agricultural value. One of the most interest¬ 
ing chapters in the book is called “ Follow ers of 
Man and his Grazing Animals ” ; it describes the 
plants that came in or were brought in after the 
land was inhabited, and shows how they have 
settled dow ? n as either valuable crops oi pestilential 
weeds, Pasjmlum, Danthonia, subterranean clover 
and others, are described at length, and there is a 
fund of information about many others. 

The casual reader may find some difficulty in 
disentangling the accounts of New Zealand and of 
Australia. But whether he reads it casually or 
studies it closely, the reader will enjoy the book 
thoroughly, and those of us who have been over the 
same ground will enjoy it most of all. E. J, R. 

Fertilisers and Manures , By Sir A. Daniel Hall. 
Third edition, revised and enlarged. Pp. xxiii + 
414 + 6 plates. (London: John Murray, 1929.) 
8$. net. 

This well-known book has now reached its third 
edition : the first, which appeared in 1908, was 
reprinted no less than seven times; the second 
came in 1921. It presents the knowledge gained 
by the older field methods—the classical methods— 
so completely and so lucidly that it is not likely to 
be supplanted. The basis of the book is still as in 
1908, but with alterations and additions to bring 
the information up-to-date. Teachers who have 


long used it and know their way through it will 
welcome it in its revised form ; and as the older 
classical methods are now being given up, it is im¬ 
probable that any subsequent book will be based 
upon them quite so completely as this is. 

In the new r experiments the methods have been 
altered as the result of the introduction of statistical 
analysis: the work hats been largely done at 
Rothamsted during the past five or six years, and 
it has scarcely yet reached a stable position. But 
it is already clear that the new methods have three 
great advantages over the old : the results are more 
accurate, their degree of trustworthiness can be 
estimated, and, much more important, the field 
measurements of yield and other quantities can be 
correlated with other data such as those dealing 
with weather, soil conditions, etc. For many years 
these measurements have been taken hut not used : 
comparisons have sometimes been made between a 
few' selected dry years and a few* selected wot ones, 
but the results were always untrustworthy. The 
new T methods open up the hope of yielding much 
fuller information, but it will be some years before 
a book can be written about the results ; in the 
meantime, this volume will give the student the 
information he needs. 

The Booh of the Tulip . By Sir A. Daniel Hall. 

Pp. 224 + 24 plates. (London : Martin Hopkin- 

son, Ltd., 1929.) 21#. net. 

This book has been written as an aid to the gardener 
or lover of flowers who desires to learn something 
about the scientific as well as the cultural aspects 
of the tulip. An account of the life-cycle of plants 
of the genus is followed by nine other chapters 
concerned with the history, taxonomy, sporting, 
hybridisation, and cultivation of wild species and 
garden races. The chapter on taxonomy is the 
most interesting botanically, and it is much to be 
regretted that it is not more complete. The im¬ 
portance of cytologioal data is well emphasised, 
and since diploid, triploid, tetraploid, and penta- 
ploid tulips have been recognised as species, know¬ 
ledge of the chromosome numbers is an aid to both 
the systematist and the breeder of new horti¬ 
cultural races. The best known species are briefly 
described, some acoount is given of their distribu¬ 
tion, and cultural details are provided, The value 
of this chapter would have been much increased 
had an artificial key to the accepted species been 
added. 

The origin of the garden tulips is wrapped in 
mystery, That they came to Europe from the 
Nearer East is practically certain. The great 
number of 1 varieties * iB well known, but the extent 
of the breeding and selecting still proceeding is 
indicated by the breaking down of the classifica¬ 
tion proposed by a committee appointed by the 
Royal Horticultural Society in 1914. 

Twelve plates in colour, and an equal number in 
black and white, illustrate the book. Many of the 
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lates are fine reproductions of what must be 
eautiful originals, but some (as the frontispiece) 
are less satisfactory, and the considerable and 
varied reductions must be regarded as unfortunate. 
Hie plates are unnumbered, though they are re¬ 
ferred to by Roman numerals in the text. 

W. B. T. 

Agricultural Economics. By Prof. George O’Brien. 

Pp. viii +195. (London, New York and Toronto : 

Longmans, Green and Co., Ltd., 1929.) 10*. 6 d. 

net. 

It is clearly impossible to deal with a subject so 
complex and widespread as the economics of the 
agricultural industry in one little volume ; rather 
does it require an encyclopaedia or a library. 
Moreover, the systematic study of agricultural 
organisation is of such recent origin that materials 
are not yet available for a comprehensive survey, 
and nothing more is possible at this stage of 
knowledge than an introductory treatment of the 
whole field, or intensive studies of particular 
problems. 

No one, probably, realises this more clearly than 
Prof. O’Brien, and in his book, which is an elabora¬ 
tion of a course of lectures delivered to students, 
he has limited himself to fundamental economic 
conceptions and to the consideration of scope and 
method in the examination of the structure of the 
farming industry. At the same time, the numerous 
references to published work upon particular aspects 
of the subject provide the reader anxious to extend 
his studies with a useful bibliography. The book 
fills a blank in the agricultural student’s library, 
and fills it well. 


Anthropology and Archaeology. 

On Alexander's Track to the Indus : Personal Narra¬ 
tive of Explorations on the North-West Frontier of 
India; carried out under the Orders of H.M. 
Indian Government. By Sir Aurel Stein. Pp. 
xvi +182 + 64 plates. (London : Macmillan and 
Co., Ltd., 1929.) 21*. net. 

The publication of this book, of which a foretaste 
was given in the columns of the Times, has been 
eagerly awaited by those—and they are many— 
who love to follow in the footsteps of Sir Aurel 
Stein. In this acoount of his journey in the Valley 
of Swat in 1926, a twofold attraction is offered his 
readers. For more than a quarter of a century 
this had been a ‘ Promised Land ’ which political 
conditions did not allow him to penetrate, though 
he had seen it from afar. It was, too, ground which 
revipusiy hod been inaccessible to Europeans, 
econdlv, Sir Aurel was, as his title says, following 
in the footsteps of Alexander in the memorable 
campaign to the Indus. In parenthesis it may be 
noted as a remarkable fact that Alexander does not 
survive as a figure in tradition or in popular folk¬ 
lore, as might reasonably be expected. 

The country which the author traversed is rich 
in historical relics. It is in this part of the North- 
West Frontier, where the main routes descend 


from the Afghan Hills, that India first comes into 
contact with both East and West. The Aryan 
invaders, as well as Darius, were Alexander’s fore¬ 
runners, and after his day, under the Indo- 
Scythians, it was by this route that Greeco-Buddhist 
art and Indian culture spread to Central Asia and 
China. Much of Sir Aurel Stein’s narrative is 
taken up with his account of the Buddhist relics 
which he was able to examine. But the principle 
objective of his expedition was the identification 
of the stronghold of Aornos which, as narrated by 
Arrian and Curtius, was held against Alexander by 
the fugitive Assakenoi and besieged and captured 
by him. This fortress Sir Aurel Stein holds to have 
been located on the Pir-Sar range. The topo¬ 
graphical and strategic arguments which he mar¬ 
shals in support of his contention are completely 
convincing. Apart from its archasological interest, 
Sir Aurel Stein’s narrative is an enthralling record, 
to which a magnificent series of photographs gives 
added value. 

Our Forefathers , the Gothonic Nations : a Manual 
of the Ethnography of the Gothic , German , Dutch , 
Anglo-Saxon , Frisian and Scandinavian Peoples . 
By Dr. Oudmund Schlitte. (Published with the 
aid of Subventions from the Carlsberg Fund and 
the Rask 0rsted Fund.) Vol. 1 . Translated by 
.Jean Young. Pp. xi*f302. (Cambridge: At 
the University Press, 1929.) 21*. net. 

“ Our Forefathers ” is a translation of a volume 
published originally in Danish in 1926. In his 
preface, the author explains that his study of the 
peoples who have contributed to the make-up of 
the populations of northern Europe is not a book 
but a skeleton. He modestly disclaims the qualifica¬ 
tions for writing a book such as he has in mind. It 
could, he holds, only be written by a committee 
of experts. In default of such a committee, and 
in view of the improbability of such an undertaking 
being initiated by any but an individual, he has 
here sketched a history of what he calls the 
Gothonic nations which will comprehend the 
material afforded by all the various possible lines 
of research. 

By *Gothonic * Dr. Schlitte covors, broadly 
speaking, the related peoples who at various times 
have overrun and settled in the more northerly parts 
of Europe. In this first volume he deals with them 
as a major group, considering their names, ethnic 
position, environment, old home, language, civilisa¬ 
tion, and history. In a second volume the individual 
nations forming the major group will be studied in 
accordance with the same scheme. Dr. Schlitte 
has a wide and intimate acquaintance with the 
early literary authorities, and his book will be 
valuable as a book of reference from this point of 
view, as it will be also on the philological side of the 
argument. For the arohceologist and student of 
the anthropology of Europe in early historical 
times it will rather be found suggestive. The 
author’s special studies in the religions of the 
peoples of the group are responsible for a valu¬ 
able section written on comparative lines which is 
all too brief. 
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Av pays de Tagore: la civilisation rurale du Bengale 
occidental et ses facteurs gdographiques. Par Dr. 
Arthur Geddes. Pp. iii+235, (Paris: Armand 
Colin, n.d.) 25 francs. 

Dr. Geddes’ detailed geographical and sociological 
study of a small area of Bengal is enhanced by his 
intimate knowledge of the Hindu spirit and ideals 
derived from long association with Rabindranath 
Tagore. This liaH enabled him to see the peasants’ 
point of view and to consider with sympathy the 
rural civilisation of Bengal and the ideals for its 
regeneration which have been advocated by 
thoughtful leaders in India. The volume is thus 
not only a contribution to Indian geography and 
sociology, but also has value in any schemes of 
sane reorganisation in the India of to-morrow. 

Material# for the Study of Inheritance in Man. By 
Franz Boas. (Columbia University Contributions 
to Anthropology, Vol. (>.) Pp. viii +540. (New 
York : Columbia University Press ; London : Ox¬ 
ford University Press, 1928.) 50*. net. 

This book consists of records of measurements of 
families of immigrants living in New York. It 
deals mainly with southern Europeans, Scotch, and 
Hebrews, and the records refer to head measure¬ 
ments, stature, eye-colour, and hair-colour. The 
records must prove of the greatest usefulness to 
students of human inheritance, and particularly to 
those who are studying the effect of a change of 
environment upon the physical characteristics of 
the human subject. 

Biology. 

Die stiftfiihrenden Sinnesorgane: Morphologic und 
Physiologic der chordotormlen und der tympanalen 
Sinnesapparate der Jnsektm . Von Prof. Dr. 
Friedrich Eggers. (Zoologische Bausteine : Aus- 
echnitte aus dem Gesamtgebiet der Zoologie, 
herausgegeben von Prof. Dr. Paul Schulze, Band 
2, Heft 1.) Pp. vii + 354. (Berlin; Gebriider 
Bomtraeger, 1928.) 34 gold marks. 

The highly differentiated scolopal organs of insects 
include the chordotonal and tympanal as well as 
that peculiar organ called the sense organ of John¬ 
ston, which is widely distributed in insects in the 
second antennal segment. Speaking broadly, their 
function includes not only sound-perception, but 

f irobably also regulation of the animal’s movements, 
t is not improbable that in the various orders of 
insects scolopal organs have arisen independently, 
and have acquired a general similarity through 
convergence. 

Much patient investigation has been devoted to 
these interesting organs by a variety of authors, 
whose results have been published in various 
scientific publications not always readily accessible. 
All thiB work has now been collected and system¬ 
atically arranged within the compass of a single 
volume. The value of the book has been greatly 
enhanced by the contributions from the author’s 
own original researches. Consequently, he has 
been able to elucidate many obscure features con¬ 


cerning the structure of scolopal organs by his 
treatment of the subject on a comparative basis. 

The structure of the chordotonal organs is care¬ 
fully reviewed, and their distribution in the insect 
body and appendages is clearly shown. Johnston’s 
sense organ is similarly discussed in detail, and the 
section of the book dealing with morphology is 
terminated by an exhaustive account of the com*- 
plicated tympanal organs in the Acridiidse, 
Gryllidce, Lepidoptera, and Rhynchota. The 
description of the histological structure of the 
scolopal organs is readily followed with the assist¬ 
ance of the numerous well-executed illustrations, 
and due attention is paid to the physiology of the 
organs. Terminating the section on morphology 
there is a useful table summarising our knowledge 
of the occurrence of all scolopal organs in the in¬ 
dividual insect groups and their distribution in the 
different parts of the insect body. 

Concerning the development of scolopal organs, 
there are many problems still awaiting solution. 
The development of the tympanal organs of 
Orthoptera has been extensively investigated by 
Graber, and the author has greatly increased our 
knowledge of the corresponding organs in Lepi- 
doptora. A. E. C. 

Contribution d Vetude, du peuplement des Haute# 
Montagues. Par P. Allorge, R. Benoist, A. Cheva¬ 
lier, L. Ohopard, L. Germain, H. Heim de Balsac, 
R. Heim, H. Humbert, R. Jeannel, L. Joleaud, 
L. Lavauden, R. Maire, E. de Martonne, C. Motas, 
P. de Peyerimhoff, E. Pittard, J. Sainte-Claire 
Devillc, R, F. Scharf, B. P. Uvarov, A. Vandel. 
(Memoires de la Societ6 de Biogeographie, 2.) 
Pp. 259. (Paris : Paul LechevaCer, 1928.) 55 
francs. 

A series of twenty-one interesting and individually 
complete articles by as many authors is published 
in this book. Together they form a symposium on 
the subject of life at high altitudes. For the most 
part it is the mountains of Central Europe (Alps and 
Pyrenees) and those of the French territories in 
Africa which form the areas considered. Prof. 
Martonne has a useful account of the physical con¬ 
ditions found in high mountains, with special refer¬ 
ence to the Alps. Prof. Pittard deals with the 
history and distribution of Homo alpinus . Fourteen 
papers consider aspects of animal life in mountains 
and include accounts of mammals, birds, insects, 
and molluscs. 

The authors are especially, but not entirely, con¬ 
cerned with the composition, origin, distribution, 
and dispersal of the groups on which they have 
specialised. The faunistic peculiarities of high 
mountains are partly paralleled in the plant world. 
As an incomplete indication of this, five papers con¬ 
clude these studies with accounts of North African, 
Mascarene, and West African high mountain phan¬ 
erogamic vegetation, of the fungi of the Alps, and of 
the moss flora of the nigh summits of the Iberian 
Peninsula. It is unfortunate that no editorial syn¬ 
thesis is provided of the chief results reached by the 
different authors. Most of the papers are accom¬ 
panied by useful lists of literature. 
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Flowering Plants of the Northern and Central Sudan. 
By Grace M. Crowfoot. Forming a Companion 
Volume to the List of Sudan Flora. Pp. 
xxv +172 plates. (London : Wheldon and 
Wesley, Ltd., n.d.) 7*. fid. net. 

Mrs. Crowfoot’s illustrations of the Anglo-Sudan 
flowers come at a very opportune moment, when 
tourists are visiting that country in increasing 
numbers every year. The 163 outline drawings 
depict the characteristic leaves, flowers, and fruits 
of the plants generally met with, and the thumbnail 
sketches of the outline form of some of the more 
typical trees are a convenient aid to identification 
of the common objects of the landscape. Each 
drawing is accompanied by the botanical name, 
family, vernacular names, and a few lines de¬ 
scriptive of the plant, with a note as to its general 
occurrence. 

The outline figures are followed by eight plates 
which give a little idea of some parts of the country, 
whilst two typical plants are shown in the frontis¬ 
piece. A sketch map shows that the part of the 
Sudan to which this work refers is that bounded by 
the Egyptian frontier on the north and the Red Sea 
and Abyssinia on the east, with an equal distance 
west of the Nile, and southwards to the beginning 
of the Sudd region. It pays particular attention 
to the little known and very interesting vegetation 
of the Red Sea hills around Erkowit. 

Mr. A. F. Broun, lately Director of Woods and 
Forests of the Sudan, contributes nine introductory 
pages, in which he gives a useful and interesting 
sketch of the general features of the vegetation of 
the northern and central Sudan. 

This useful little volume will be welcomed not 
only by visitors to the country but also by those 
many residents who find pleasure and relaxation 
in studying the local flora, to which hitherto there 
has been no popular guide. 

Letters from the Steppe : written in the Years 1886- 
1887 . By William Bateson, Edited, with an 
Introduction, by Beatrice Bateson. Pp. xvi + 
222. (London : Methuen and Co., Ltd., 1928.) 
Is. fid. net. 

In 188fi, William Bateson, then a young man of 
twenty-five years, set out for the Steppe of Asia to 
test two definite problems of evolution which had 
.stirred his imagination, one distributional, the 
other adaptational. He summarised these aims 
in a letter written from Omsk to Sir Sidney Harmer 
towards the end of his journey on Sept. 8, 1887 : 
“ T came to look for two things: firstly, beasts 
which had lived in the Asiatic Mediterranean , and 
which might be lingering on here ; and, secondly, 
to get the fauna of a great variety of isolated waters 
in order to ascertain whether these differences of 
environment produce constant oh&nge of form in 
their fauna.” In the first aim he failed, for he 
found no trace of the gradual extensive shrinkage 
which had been postulated for the Sea of Aral, but 
he found great variety of lakes from which he made 
extensive collections, and he sent home a series of 
lively letters which, along with extracts from his 
field note-books, make up this volume. 


The letters do not bear much upon Bateson’s 
scientific work, but they give a vivid account of 
the difficulties, discomforts, even dangers of his 
journey, and of the Kirghiz peoples amongst whom 
he lived on terms of equality. Throughout they 
breathe the enthusiasm, dogged perseverance, and 
buoyancy of spirit which characterised theif writer 
in later years. The letters and field-notes have 
been well edited and collated by Beatrice Bateson, 
who, in a short introduction, sets the stage for the 
traveller’s tale. 

The Plant Lice or Aphididae of Great Britain. By 
Fred. V. Theobald Vol. 3. Pp. vi + 364. (Ash¬ 
ford and London : Headley Bros., 1929.) 30a. 

Wk w elcome the appearance of the third volume of 
this important work, and congratulate its author 
upon the completion of so laborious a task. It con¬ 
cludes the description of the British Aphides so far 
as known at present, and will unquestionably form 
an indispensable aid to all students of the group for 
a number of years to come. Many more species 
will no doubt yet be found in Great Britain, 
and the existence of Mr. Theobald’s treatise 
cannot fail to prove a great stimulus in bringing 
them to light. The importance of the study of 
Aphides is increasingly recognised the world over, 
not only on account of the injurious propensities of 
these insects, but also because they are now known 
to be important vectors in the spread of virus 
diseases from infected to healthy plants. To the 
general biologist, their reproductive phenomenon, 
alternation of hosts, and other features have long 
been of outstanding interest. 

The difficulties and expense involved in produc¬ 
ing a three-volume book, which can only appeal to 
a relatively limited circle of buyers, are such as to 
render all entomologists under a debt of gratitude 
to the author in seeing it through to completion. 
In this connexion it is gratifying to note that, 
through the Ministry of Agriculture, the Develop¬ 
ment Commission granted the financial assistance 
necessary to enable this last volume to be printed 
—a fact which, in itself, testifies to the value of 
such a book to horticultural and agricultural pro¬ 
gress. Like its predecessors the volume is well 
printed, profusely illustrated, and separately in¬ 
dexed, 

A. D. 1. 

Spitsbergen Papers. Vol. 2 : Scientific Results of 
the Second and Third Oxford University Expedi¬ 
tions fa Spitsbergen in 1923 and 1924. 25 papers. 
(London: Oxford University Press, 1929.) 
30$. net. 

I'hk first volume of Spitsbergen papers which was 
published in 1925 contained the collected results of 
the Oxford University expedition of 1921. The 
present volume serves a similar purpose for the 
two Spitsbergen expeditions under the successful 
leadership of Mr. F. G. Binney, the Merton College 
expedition of 1923, and the Oxford University 
Arctic expedition of 1924. Some papers remain 
over to form a third volume. All the papers are 
reprints from various journals and proceedings of 
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scientific societies*, bound together for convenience 
in reference. The papers are geographical, meteoro¬ 
logical, geological, and biological. Many of the 
biological papers deal with systematic lists of 
speoies, but some take a wider outlook. If one 
may be singled out for mention, it is that of 
Messrs. V. S. Summerbayes and C. 8. Elton on 
the ecology of Spitsbergen. This should be of 
interest to all ecologists and all students of the 
polar regions. Another paper of much importance 
is that by Dr. K. S. Sandford on the geology of 
North-East Land. The collection of papers shows 
how much careful work can be done bv a small 
expedition within tho short space of tne Arctic 
summer. 

The Botany of Iceland. Edited by Dr. L. Kolderup 
Rosenvinge and Dr. Eug. Warming. Vol. 2, 
Part 2. 7 : The Fresh-water Cyanophyceae of 

Iceland , by Johs. Boye Petersen; 8: The 
A$rial Alga* of Iceland , by Johs. Boye Peter¬ 
sen. Pp. 249-447. (Copenhagen : J. Frimodt; 
London: Wheldon and Wesley, Ltd., 1928.) 
8.00 kroner. 

Danish botanists are to be congratulated on the 
thoroughness with which they pursue the in¬ 
vestigation of their possessions, and in no group 
has research been more active than in alg». Quite 
apart from the masterly researches by Rosenvinge 
on the marine algte of Denmark, papers on the algae 
of the Faroes, Iceland, and tho Danish West Indies 
are familiar to all algologists. The most recent 
treatise completes the series on the freshwater 
algae of Iceland.' The marine algae of this island 
were dealt with by Jonsson in 1912, marine diatoms 
by 0strup in 1918, freshwater diatoms in 1920, 
and the freshwater Cyanophyceae by J. B. Petersen 
in 1923. Petersen’s last treatise (which, it may 
be explained, is bound up with his “ Freshwater 
Cyanophyceae ” with continuous pagination, in the 
“ Botany of Iceland ” series) deals with those land 
species which he designates Aerial Algae. Under 
this term are included all algae which do not grow 
in water or are able to grow, in periods at any rate, 
without being immersed. In addition to the 
systematic list with oritical notes, there is an 
interesting ecological account occupying 37 pages, 
and the work as a whole maintains the high standard 
of the previous publications. 

Ants, Bees and Wasps : a Record of Observations on 
the Habits of the Social Hymenoptera . By Sir 
John Lubbock (Lord Avebury), New edition, 
based on seventeenth, edited and annotated by 
Dr. J. G. Myers. Pp. xix + 377 + 6 plates. (Lon¬ 
don : Kegan Paul and Oo., Ltd,; New York : 
E. P. Dutton and Co., Inc., 1929.) 10s. fid. net. 

The popularity of this book is evidenced by the 
fact that seventeen editions have appeared since 
1882. During this period great advances in our 
knowledge of social insects have been made both in 
Europe and America. The present edition leaves 
Lubbock's original text unaltered, but the annota¬ 
tions at the end serve to acquaint the reader with 
the more important results of recent investigation. 


In these notes (pp. 249-366) Dr. Myers has greatly 
enhanced the value and interest of the book, since 
he brings to notice many interesting facts and 
theories little known outside the realm of special¬ 
ists. Lubbock’s five coloured plates have been 
replaced by new ones painted by the well-known 
entomological artist, Mr. A. J. Enzel Terzi, whose 
skill is almost unsurpassed. The social Hymeno¬ 
ptera have attracted investigators of the highest 
order and their discoveries nave long interested 
students of animal behaviour and psychology, as 
well as appealing to a wide circle of general readers. 
It is to all of these, as well as to entomologists, that 
we commend the new edition of this well-known 

volume. A. D. I. 

■ 

Agricultural Entomology . By D. H. Robinson and 
S. G. Jary, Pp. xi -f 3i4. (London: Gerald 
Duckworth and Co., Ltd., 1929.) 15s. net. 

This book is an elementary manual of insects affect¬ 
ing agriculture. It is divided into seven chapters 
dealing with the elements of morphology and classi¬ 
fication, and twelve chapters whiqh treat of insects 
of economic importance together with the principles 
of their control. There are also appendices on other 
invertebrates which are of concern to agriculturists. 
The book is concisely written, well illustrated, and 
clearly printed, and it should meet the needs of the 
agricultural student and also prove useful to growers 
and others interested in pest control. 

Vie et reproduction: notions actuelles rnr les 
problimes generaux, de la biologie animate* Par 
Prof. Max Aron. Pp. xi-t-360. (Paris: Masson 
et Cie, 1929.) 38 franos. 

To the Strasbourg school of biology we are greatly 
indebted for much original work, and of those who 
are collected round Prof. Bouin, no one has earned 
a greater reputation than the author of this book, 
which presents in a very complete fashion an 
introduction to the study of biology, special 
reference being given to the facts and theories 
relating to sex and to reproduction. There is no 
better book of its kind in the French language than 
this, 

Chemistry. 

Qmelins Handbuch der anorganischen Chemie. 
Achte vttllig neu bearbeitete Auflage. Heraus- 
gegeben von der Deutsohen Chemischen Gesell- 
schaft, Be&rbeitet von R. J. Meyer. (1) 
System - N ummer 21 : Natrium . Pp. xxxiii + 
992. 150 gold marks. (2) System-Nummer 31; 
Radium und Isotope , Pp. xviii+iv + 80. 15 
gold marks. (Berlin : Venag Chemie G.m.bJEL, 
1928.) 

(1) The enormous amount of labour which is in¬ 
volved in the compilation of the new edition of 
Gmelin’s “ Handbuch ” may be gauged from the 
size of the part dealing with sodium, which extends 
to nearly a thousand pages of closely printed matter, 
in spite of the fact that it includes only such com¬ 
pounds as the metal forms with elementspreceding 
it in the general scheme of the work. Thus while 
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the tartrates of sodium oome under review, the con¬ 
sideration of Rochelle salt is postponed to a later 
volume. 

In a brief historical introduction it is pointed 
out that soda and potash were not clearly differ¬ 
entiated (in Europe) until the middle of the eight¬ 
eenth century, Stahl's previous observations in 
1700 that the sulphate and nitrate derived from 
common salt were different from those obtained 
from wood-ashes having been generally over¬ 
looked. On the other hand, it is recorded that the 
Indians were aware of the difference between the 
two carbonates two and a half centuries before tho 
Christian era. 

This volume, which is the joint work of twelve 
collaborators, whose names appear on the back of 
the title-page, consists mainly of a record of the 
physical and chemical properties of sodium and 
of compounds of sodium, without critical discus¬ 
sion, but with copious references to the literature, 
which has been most carefully reviewed to the end of 
1927. The text is illustrated with 75 figures, most of 
which are phase-rule diagrams. In addition, there 
are several special sections dealing with technical 
methods which are used in the preparation of 
common salt and in the manufacture of caustic 
soda and other products of the electrolysis of aque¬ 
ous solutions of common salt. The two parts, 
dealing with lithium (previously reviewed) and, 
sodium respectively, constitute one complete 
volume of the whole work. 

(2) The much smaller section on radium and its 
isotopes opens with a summary of general litera¬ 
ture on the subject and a table showing the re¬ 
lationships in the different disintegration series. 
.This is followed by a detailed account of the geo¬ 
graphical distribution and mineral sources of the 
four isotopes of element No. 88, together with their 
physical and chemical properties. There is also an 
interesting table showing the price fluctuations in 
gold marks per milligram of radium since 1902. 
These volumes will be indispensable to the inorganic 
chemist. 

Phytikalische, Chemie der SilikcUe . Von Wilhelm 

Eitel. Pp. xi + 552. (Leipzig: Leopold Voss, 

1920.) 80 gold marks. 

I>R. Eithl’s book on the physical chemistry of the 
silicates is a very modem work, and is a striking 
illustration of the enormous progress which has been 
made in experimental methods during the past 
thirty or forty years. A book on this subject 
written during the nineteenth century would have 
been oonoemed mainly with empirical formulae, 
constructed to represent the bewildering analyses 
of the silicate minerals, together with drawings and 
data to represent the external form of the crystals, 
and their optical properties. These aspects of the 
problem can still be presented, and substantial ad¬ 
vances have been made in our knowledge of subjects 
such as the distribution of the elements in the litho¬ 
sphere ; but already on p, 19 of Dr. Eitel's book 
we have reached a section on “ The Determination 
of Crystal Structure by Rdntgen-methods ”, and a 
study of the still rather limited results obtained by 


these methods has displaced the mass of crystallo¬ 
graphic data which still await a clear interpretation 
in this way. 

Another enormous field of work, on which only a 
limited range of results has been obtained, is that 
which is concerned with the application of the 
phase rule to silicate systems. Work on thebe lines 
is far more difficult than in the case of the metals, 
since the high melting-point of the silicates is ac¬ 
companied by a low thermal conductivity, and the 
melts are so viscous that they give rise to glasses 
even more readily than to crystalline solids ; but 
progress is being made and, in spite of experimental 
difficulties, no alternative method of study can give 
such useful information as to the processes involved 
in the formation of rocks, and the conditions under 
which crystalline minerals have separated from 
them. 

Dr. Eitel’s book deals also with problems such as 
the measurement of the density, viscosity, surface 
tension, and electrolytic conductivity of silicate 
melts, all of which have required the development 
of special or modified types of apparatus, and with 
technical glasses and slags. It is therefore an in¬ 
dispensable work of reference for all those whose 
scientific, professional, or industrial interests arc 
concerned with materials in which silica is a 
component. T, M. L. 

Organic Laboratory Methods . By the late Prof. 
Laesar-Cohn. Authorised translation from the 
General Part of the fifth revised edition. By Prof. 
Ralph E, Oesper. Edited by Roger Adams and 
Hans T. Clarke. (The World Wide Chemical 
Translation Series, edited by Prof. E. Emmet 
Reid, No. 2.) Pp. xi + 409. (London; Bail- 
li&re, Tindall and Cox, 1928.) 30s. net. 

An English version of the general part of Lassar- 
Cohn’s familiar ” Arbeitsmethoden fur organisch- 
chemische Laboratorien ” will be a convenience to 
many advanced students and research workers in 
organic chemistry. It deals in a comprehensive 
manner with the laboratory technique of general 
operations, suoh as distillation, dialysis, extraction, 
filtration, crystallisation, sublimation, and drying; 
the determination of molecular weight, melting 
point, and boiling point; and the detection and de¬ 
termination of nitrogen, the halogens and sulphur 
in organic compounds. 

The translation has been made in a commendable 
manner from the last (fifth) German edition, and 
the text has been supplemented by a number of 
useful footnotes; but, as stated in the preface, 
“ the work mokes no olaims as to completeness 
. . . new methodsare appearing almost evexy day”. 
In this respect the book possibly invites criticism. 
As an example, while the thirty-two pages descrip¬ 
tive of methods of determining molecular weight 
contain little information which is not available in 
standard text-books, there is no mention of the 
camphor method of Hast (ffer., p. 1051 ; 1922), 
which is now widely used in organic chemical prac¬ 
tice. Omissions of this kind could readily nave 
been avoided by inserting brief references to original 
papers. In other instances, useful references, 
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contained for the most part in footnotes, are difficult 
to trace, owing to the incompleteness of the subject 
index and the absence of an author index. The 
book is well produced, and there are 18G diagrams 
in the text. It is not proposed to issue a translation 
of the second volume of the original w T ork, dealing 
with general organic chemical reactions. 

J. R. 

A Concise Summary of Elementary Organic Chem¬ 
istry . By Dr. F. H. Constable. Pp. xii + 149. 
(London : Methuen and Co., Ltd., 1929.) 4s. M. 

This book is intended to suit the needs of scholar¬ 
ship candidates and others who have not com¬ 
pleted their university course. They are expected 
to have studied the subject elsewhere, since the 
main facts are merely summarised without dis¬ 
cussion. For example, we are tersely told that 
“ on being heated dry the a-hydroxyacids become 
cyclic double esters (lactides) and may give lactyl- 
lactic acids ”, and “ a diazonium salt gives nuclear 
substitution products (Sandmeyer’s reaction) in 
the presence of suitable catalysts Occasionally, 
very brief explanatory notes introduce topics such 
as optical isomerism, tautomerism and the struc¬ 
ture of benzene, but the isomerism of maleic and 
fumaric acids has been unaccountably omitted. 

The use of such books is not without danger, 
since the mental discipline involved in revision is 
invaluable, but the present summary is probably 
much fuller and more compact than private notes 
are likely to be, and for that reason it will be wel¬ 
comed by teachers and students. Moreover, it is 
probable that ifi using it for revision the student 
who is beginning to appreciate the subject will 
frequently need to search the pages of his books of 
reference in order to comprehend fully the notes 
which are available here. 

The use of the term * straight chains ’ is unfor¬ 
tunate, but the general arrangement of the material 
is good and misprints are infrequent. The book 
may well justify the author’s boldly expressed 
hope that it “ may help to shorten the time and 
labour spent on elementary work, so that the earnest 
student may the more rapidly be in a position to 
make his own contribution ” to this very wide 
subject. 

Volumetric Analysis : with a Chapter on Simple 
Gravimetric Determinations. By A. J. Berry. 
(Cambridge Physical Series.) Fourth edition, 
pp. vii + 154. (Cambridge: At the University 
Press, 1929.) 6*. 

That this little book has established its position is 
shown by the fact that three fresh editions have 
been called for since its first appearance in 1915. 
Little remains, therefore, except to offer one or two 
suggestions. 

The varying strengths of * normal ’ solutions of, 
for example, potassium bi-iod&te (p. 5), according 
as it functions as an acid or as an oxidising agent, 
would be avoided by the use of ‘ molar * solutions, 
a scheme gaining much favour abroad. Examples 
are given (pp. 98 and 99, not pp. 96 and 97 as 
in the index) of the use of potassium iodate as 


oxidising agent, but the practically valuable 
bromate process for antimony (atomic weight 
121-77, not 120-2 as given on p. 144) is worthy of 
inclusion. Mention might advantageously be made 
of units of volume to the possible exclusion of the 
chapter on simple gravimetric determinations, the 
merits of the inclusion of which in a book entitled 
externally simply “ Volumetric Analysis ” appears 
uncertain. 

These comments, however, in no wise detract 
from the general utility of a book of this type, for a 
large field is covered in relatively little space and at 
small cost, while the revision which the frequent 
editions permit keeps a useful little volume up-to- 
date. B. A. E. 

Applied Chemistry ; a Practical Handbook for Stu¬ 
dents of Household Science and Public Health . By 
Prof. C. Kenneth Tinkler and Helen Masters. 
Vol. 1 : Water , Detergents , Textiles , Fuels , etc. 
Second edition, revised. Pp. xii+296. (Lon¬ 
don : Crosby Lockwood and Son, 1929.) ] 5s. 

net/ 

Examinations involve courses, and these necessi¬ 
tate text-books, so that the diligent student may 
imbibe just so much of a particular subject as wiil 
enable him or her to pass and no more—all most 
satisfactory for the student but a disaster from the 
point of view of the acquisition of real culture and 
of the knowledge how to learn. However, the sin 
is that of the senate and the framers of a syllabus, 
and must not be visited on the humble writers of 
text-books. 

In this case the subject is that of household and 
social science, now elevated to the status of a degree, 
and the science that of applied chemistry, which is 
of sufficient magnitude to lie dealt with in two 
volumes. The fact that this is the second edition, 
and the status and achievements of the joint authors, 
are sufficient to guarantee that the book is thor¬ 
oughly and carefully done, and our own perusal of 
the volume has satisfied us on this point. But how 
sad and how dull to be forced to learn the chemistry 
of everyday life in such a manner so as to pass an 
examination—how the students must envy their 
forbears who lived in the days of the old still room 
books such as the “ Closet of Sir Kenhelm Digby ” 
and from them really learned domestio science, 

All the same, we congratulate the authors on a 
very satisfactory production. E. F. A. 

The Foundations of the Theory of Dilute Solutions. 
Papers on Osmotic Pressure, by J. H. Van *t Hoff; 
and on Electrolytic Dissociation, by Svante Ar¬ 
rhenius. (Alembic Club Reprints, No. 19.) Pp. 
67. (Edinburgh : Oliver and Boyd ; London : 
Gurney and Jackson, 1929.) 2a. did. 

Without waiting for a jubilee, which is not due for 
another eight years, the editor of the Alembic Club 
Reprints has provided an English translation of the 
papers by van’t Hoff on osmotic pressure and by 
Arrhenius on electrolytic dissociation, which ap¬ 
peared in the first volume of the Zeitschrift fiir 
physikalische Chemie in 1887. These will be of real 
value to teachers and students alike, since they will 
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make it easy, especially for those who dislike the 
effort of reading German, to obtain a first-hand 
knowledge of the early work of the group of actors 
who for so many years occupied the centre of the 
stage on which the newly labelled cult of physical 
chemistry was displayed. Modem workers have 
thrown grave doubts on the validity of the deduc¬ 
tions which wero then made with so much confi¬ 
dence, and have used as evidence of discrepancy the 
same data which were formerly oited as evidence of 
concordance between theory and experiment; but 
for this very reason it is all the more important 
that the original texts should be accessible. The re¬ 
print would have been of even greater value if it had 
included the critical but constructive work of Debye 
and Hiickel, but it seems likely that the rules of the 
Alembic Club prohibit the payment of such a com¬ 
pliment to contemporary workers. T. M. L. 

Industrial Carbon. By Dr. C. L. Mantel!. (In¬ 
dustrial Chemical Monographs.) Pp. ix+410. 

(London: Chapman and Hall, Ltd., 1928.) 

2is. net. 

Thk author remarks that, although the industrial 
applications of carbon are numerous and very 
specialised, the literature on the subject is scattered 
and often contradictory. He has thereforo per¬ 
formed a very useful service in presenting the in¬ 
formation on the technological uses of elementary 
carbon, apart from fuels, in a compact and critical 
form. The subjects dealt with include diamonds, 
natural and artificial graphites, carbon black and 
lampblack, adsorbent charcoal, electrodes and 
brushes, arc carbons, refractories and minor uses. 
The treatment is good, although the information 
on active carbons is rather sketchy and not easily 
followed. The treatment of electrodes is full, and 
here, as in other parts of the book, there are useful 
tables and curves. 

The book is one which should be found of great 
service to the many users of carbon in one or other 
of its forms, and includes much information not 
easily obtainable elsewhere. It is well printed and 
illustrated and provided witli an index. The refer¬ 
ences to the literature are not very numerous, and 
in a future edition the bibliography might with 
advantage be extended. This would most usefully 
take the form of a selection of works and papers 
which themselves include bibliographies rather than 
a mass of references (generally inaccurate), which 
is too often what is found in technical literature. 

Inorganic Chemical Technology. By Prof. W. L. 

Badger and Prof. E. M. Baker. (Chemical En¬ 
gineering Series.) Pp. viii+228. (New York: 

McGraw-Hill Book Co., Inc.; London: McGraw- 

Hill Publishing Co., Ltd., 1928.) 12*. Gd. net. 
Although the authors limit themselves to Ameri¬ 
can practice, their method' of dealing with indus¬ 
trial processes from the engineering point- of view 
rather than from that of the industrial chemist 
is generally applicable, and their choice of material 
is good. The amount of detail is carefully chosen 
to correspond with the limits of the work, and 
although quantitative data are given throughout, 
no attempt has been made to produoe a book of 


reference. Numerical problems are given at the 
ends of seotions, and there is a limited but useful 
bibliography. This book is one which should prove 
valuable to students proposing to enter industry, 
and the average chemical student will find it con¬ 
venient in supplementing the information given in 
the usual text-books. The most modern develop¬ 
ments in processes are described, and the illustra¬ 
tions are very good. 

A General Discussion on Homogeneous Catalysis 
held in the Physical Chemistry Laboratory of the 
University of Cambridge , on Friday and Saturday y 
28th and 29th September 1928. Pp. iii +545-740. 
(London : The Faraday Society, 1929.) 12*. 6d. 

This volume contains the papers presented at the 
fiftieth discussion arranged by the Faraday Society, 
and, like the preceding ones, it serves a useful pur¬ 
pose in bringing together many lines of development 
of a subject. It is divided into three parts, dealing 
with general relations, intermediate addition com¬ 
pounds and chain reactions, and neutral salt and 
activity effects. There are about six papers in each 
section, and these aro followed by a general discus¬ 
sion of ail the sections. Prof. Lowry contributes 
a conclusion, in which the main points raised arc 
summarised. The volume exhibits a diversity of 
opinion rather greater than usual in these discus¬ 
sions, and some space is taken up with claims for 
priority which are out of place in such a publication. 
The volume is one which will be found most useful 
by research workers and students. An account of 
the main issues raised was given in Nature of 
Oct. 13, 1928, p. 589. 

Engineering:. 

(1) The Ventilation of Mims: Generation of the 
A ir Current . By Prof. Henry Briggs. (Meth uen’s 
Monographs on Coal-Mining.) Pp. xiv + 136. 
(London: Methuen and Co., Ltd., 1929.) 
7*. fir/, net. 

(2) Mining Subsidence. By Prof. Henry Briggs. 

Pp. vii + 215. (London: Edward Arnold and 
Co., 1929.) 14*. net. 

(1) Proe. Henry Briggs, Hood professor of mining 
in the University of Edinburgh, is the general editor 
of Messrs. Methuen’s monographs on coal-mining, 
of which the volume on “ The Ventilation of Mines ” 
is one. Based on lectures given in the Royal School 
of Mines in 1927 and afterwards amplified in 
Colliery Engineering during the following year, the 
book treats of the flow of air in galleries, control of 
ventilation, various types of fans, measurement of 
pressures, and fan testing. Efficiency in ventilation 
is an important economic problem, and in some 
collieries the actual weight of the air put through 
per day is stated to be as much as ten or twelve 
times the tonnage of coal extracted. In a certain 
Prussian mine the fan is nearly 30 feet in diameter : 
it is rated to deliver 710,000 cubic feet per minute 
against a 14£-in. water gauge and is driven by a 
steam engine of 2140 h.p. 

(2) In the second volume under notice, Prof. 
Briggs gives examples of the damage to buildings, 
bridges, tunnels, roads, railways and water, gas, 
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and electricity mains, and reviews briefly the law 
governing mining subsidence in Great Britain, 
He presents a critical summary of the more im¬ 
portant theories of subsidence which have been 
brought forward and discusses the methods used 
for mitigating the damage to property. Two 
chapters are devoted to the observations made in 
Great Britain, America, and India on the occurrence 
of subsidence. Prof, Briggs also deals with the 
bending of the strata and the fracture due to shear, 
and gives his conclusions regarding the mechanism 
of mining subsidence. 

Though addressed particularly to members of the 
coal-mining profession, the book refers to a subject 
which in some parts of Great Britain is of great 
importance to lawyers, architects, engineers, public 
utility companies, and local authorities. 

Operational Circuit Analysis . By Prof. Vannevar 
Bush. With an Appendix by Prof. Norbert 
Wiener. Pp. x + 392. (New York : John Wiley 
and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1929.) 22s. dd. net. 

The literature on the subject of operational circuit 
analysis is now quite extensive. Authors arc 
simplifying and developing the methods introduced 
by Oliver Heaviside in his “ Electrical Papers ” and 
in his “ Electromagnetic Theory *\ Yet beyond a 
recent paper published by Dr. Sumpner in the 
June number of the Proceedings of the Physical 
Society , there are few books or papers which ex¬ 
plain these methods in a way that can be under¬ 
stood by physicists and engineers. Some use these 
methods without understanding in the least the 
mathematics of the differential equations on which 
they are based; they are, in fact, simply computers. 

Heaviside usually evaluated his operators by 
expanding them in series and applying them term 
by term to the original function. This process has 
the advantage that only elementary mathematics 
is needed. In many oases, however, when the 
legitimacy of the steps is examined carefully, pit- 
falls are found which it is necessary to avoid. In 
dealing with series developments of operators, it is 
only too easy to get off the track. Sometimes we 
have to use series which converge up to a certain 
term and then they begin to diverge. It is abso¬ 
lutely necessary to know where to stop. 

Prof. Bush emphasises the fact that he writes 
as an engineer and not as a mathematician. To 
engineers, this book will be found helpful. The 
mathematicians now treat Heaviside’s operator on 
the lines of a complex variable and submit it to 
contour integration (see a paper by the late Dr. 
Bromwich in the Proc. Lond. Math . Soc, t 15 , 401- 
408; 1916). He shows that if the operators are 
interpreted in the form of complex integrals, the 
slippery places reveal themselves at once. 

Electricity Applied to Minirvg . By H. Cotton. 
Pp. xi + 625. (London: Sir Isaac Pitman and 
Sons, Ltd., 1929.) 35s. net. 

Recent events in the mining industry point con¬ 
clusively to the fact that its continued existence 
necessitates that old methods and old machinery 


should be ruthlessly scrapped, and that electric 
power should be used to a far greater extent than 
in the past. We are glad, therefore, that in this 
volume the more recent methods and modern 
specialised plant are adequately discussed. In 
the earlier chapters the usual academic discussion 
of generation and distribution is given. Later on, 
when describing the electrical gear requisite for 
any particular drive, full particulars are given of 
the peculiar characteristics of the drive. For 
example, the operating engineer must know 
whether it is a fan, a compressor, or a pump. 
Speed regulation is of great importance with 
certain drives, and the author rightly lays stress 
on this. 

The increased capacity of the machinery now 
available for handling the coal taken from the 
coal-face makes the replacement of hand labour 
by machine coal cutting inevitable. The actual 
process of coal winning is of greater importance 
than pumping, ventilating, or hauling. It is not 
economical to retain hand labour in a pit where 
the use of coal cutters is permissible. It hats been 
calculated that about three times the output can 
be obtained from a given working face by using 
machines instead of hand labour. The motive 
power used for the coal cutter is either electricity 
or compressed air. In certain districts, especially 
in South Wales, the seams are so ‘ gassy 9 that 
compressed air must be used. On the other hand, 
in Scotland, where the mines are not gassy, the 
motive power for the ooal cutters is nearly always 
electricity. We hope that many collieries will be 
able to obtain power from the national high tension 
mains. 

Engineering Economics. By T. H. Burnham. Pp. 

xiii + 326. (London : Sir Isaac Pitman and Sons, 

Ltd., 1929.) 10s. U. net. 

At the time of the inclusion of the subject of 
engineering oconomics in the syllabus for the ex¬ 
amination for the associate membership of the 
Institution of Mechanical Engineers, there was no 
general text-book to which students could go for 
guidance in their studies. Attempts have been 
made to supply this need, and among the most 
successful must be placed this book by Mr. Burn¬ 
ham. Engineers who rise to the head of their 
profession are often more engaged in questions of 
administration than in questions of design and 
reduction, and some of the matters on which they 
ave to be informed are indicated by the chapters 
in this book, namely, finance, foreign exchange, 
joint-stock companies, insurance, organisation, 
industrial legislation, and research. 

The industrialist often asks: Does research pay ? 
This, to our mind, is a curious question when one 
remembers that the steam engine is the direct out¬ 
come of the discovery of Torricelli of the pressure 
of the atmosphere, that our knowledge of elec¬ 
tricity really begins with Gilbert’s work, and 
our knowledge of the laws of motion with that of 
Galileo. Pasteur was one of the world’s greatest 
investigators, and it was Huxley who said» 
“ Pasteur's discoveries have brought France more 
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than the five milliards of indemnity paid to 
Germany after the war of 1870 ”. Mr. Burn¬ 
ham rightly says, “ Scientific research is essential 
to any attempt to develop or expand British 
industry ”. 

Steam Turbines. By Eng. Lieut.-Oomdr. T. M. 
Naylor. Pp. viii+207 + 13 plates. (London: 
Chapman and Hall, Ltd., 1929.) 12s. fid. net. 

This book takes rather an unusual form and is 
perhaps best described as being something inter¬ 
mediate between a textbook and a handbook. 
It is primarily designed to meet the requirements 
of engineering students in their final years at 
colleges, etc., and for this purpose should prove 
exceedingly useful. The object throughout is to 
give all essential information without any un¬ 
necessary overloading. Fundamental and derived 
formulae are given with a skeleton connexion 
between them. This method of presentation not 
only gives all that is really necessary, but also 
provides a little mental stimulus in following the 
steps. 

In the interests of brevity, the general treatment 
of the properties of steam, thermodynamics, and 
the theory of lubrication have been entirely omitted, 
it being considered that these subjects will have 
been dealt with in a more general study. A chapter 
on condensers is wisely included, since the vacuum 
requirements of turbines are special to themselves. 
The descriptive matter is concise but not quite 
up-to-date. As an example, the recent develop¬ 
ment of marine installations having reciprocating 
engines and exhaust steam turbines is not mentioned. 
This defect, however, is a consequence of the rapid 
progress made in this branch of engineering, and is 
an almost general characteristic of books on this 
subject. A future edition would be improved by 
some addition and a little elimination of described 
examples. 

Geology and Geography. 

Die Kriegssckaupldtze 1914-1918 geologisch dar- 
gestdlt. In 14 Heften. Herausgcgeben von Prof. 
Dr. J, Wilser. (1) Heft fi : Reims, Iai Fire und 
Ardennen, Von Dr. C. Schnammberger. Pp. 
iv+45. 8 gold marks. (2) Heft 7 : Artois und 
Henncgau. Von Prof. Dr. H. Stille. Pp. vi + 
40 + 2 Tafebi. 14 gold marks. (3) Heft 10, 
Teil 2 : Bodenschatze im Ostbaltikum (Ostbah 
tikum , Teil 3). Von Dr. C. Gilbert und Prof. 
Dr. H. Scupin. Pp. vii +112 + 1 Tafel. lfi-80 
gold marks. (Berlin: Gebruder Borntraeger, 
1928.) 

Three more of the expensive monographs on the 
geology of the fields of War have now been issued. 

(1) The sixth in the series is an account by Dr. 0. 
Schnarrenberger of the district between Eheims, 
La Fire, and the Southern Ardennes. It includes 
an account of the Jurassic iron ores, of the Cre¬ 
taceous rooks of this district, and of the Kainozoic 
between the Montian, which is left in the Cre¬ 
taceous, and the Aquitanian, which is included in 
the Oligocene. 


(2) Prof. Stille of Gottingen describes Artois and 
Hainault (Hennegau), where the rocks range from 
the Palaeozoic to the Cretaceous, and, after the 
Lamaride folding, to the Kainozoic, of which in 
one respect his classification is less satisfactory 
than that of Dr. Schnarrenberger ; his Palseocene 
includes the Landenian, which is said to b£ over- 
lain by the Lower Eocene Thanctian, and thus 
reverses the sequence of the ordinary correlation. 
The most interesting section in this book is the 
account of the distribution of the ground-water 
winch was such an important influence during the 
War on the trenching and mining. The memoir 
is illustrated by valuable hydrogeological maps 
and sections. 

(3) The mineral deposits of Esthonia are de¬ 
scribed in the second part of No. 10 of the 
series. The useful minerals are varied and include 
materials used for building, cement, and bricks ; 
there are also various mineral springs and peat. 
The two most important are the Ordovician phos¬ 
phates and the oil shale, the remarkable kueker- 
site, which has been known since 1777. The 
author shows that its age is Middle Llandeilo ; 
he gives a valuable account of the origin of the 
economic constituents in both the phosphates and 
oil shale. 

Westward to Mecca : a Journey of Adventure through 
Afghanistan, Bolshevik Asia , Persia, Iraq and, 
Hijaz to the Cradle of Islam . By Sirdar Ikbal Ali 
Shah. Pp. 224 + 12 plates. (London: H. F. 
and G. Wither by, 1928.) 12 s. ()d. net. 

'This is an account of the adventures of an Afghan 
sirdar in the course of a journey from his native 
country to Mecca. The journey may be performed 
in two ways — the shorter, the sea route via 
Karachi or Bombay, or the longer way, round 
through Afghanistan, Persia, Traq, and the Arabian 
desert to the City of the Prophet. 

The longer the route, however, the greater the 
merit, so after a preliminary failure to take the 
shorter route, our author determines to make his 
way from India across the Himalayas, Central 
Asia, Persia, Iraq, and thence across Arabia to the 
Holy City. His first attempt failed, as the friend 
he was travelling with died in the Himalaya moun¬ 
tains, and he had to return to India and start 
afresh via Kabul, Persia, and Turkistan. Eventu¬ 
ally he reached Baghdad, but finding he could not 
continue his journey by land, owing to the dis¬ 
turbed state of affairs on the Arabian frontier, he 
decided to go by sea to Bombay and start again 
from there in one of the pilgrims ships, and so to 
Jeddeh and Mecca. 

The author certainly did go the longest way 
round, and we must hope acquired corresponding 
merit. We scarcely know what to make of the 
somewhat extraordinary adventures he had on this 
long drawm out journey, they seem to be so 
different from those of which one generally reads. 
The book is well illustrated, but contains no map. 
It may be recalled that the author broadcast a 
talk on Afghan affairs a short time ago. 

H. L. C. 
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Some Notable Surveyors and Map-Makers of the 
Sixteenth, Seventeenth, and Eighteenth Centuries 
and their Work : a Study in the History of Carto¬ 
graphy . By Sir Herbert George Fordham. Pp. 
xii + 99 + 4 plates. (Cambridge : At the Uni¬ 
versity Press, 1929.) 6#. net. 

This book has a melancholy interest, as the author, 
Sir Herbert George Fordham, has died since its 
ublication, only this year. Sir George was a well- 
nown map collector, and, we believe, had one of the 
finest collection of old maps in England, which he 
exhibited on several occasions, notably at the 
Southampton meeting of the British Association. 
A list of his works on the subject of ancient maps 
and cartography shows how widely and deeply he 
had studied the subject. As a historian of maps 
he will be a great loss. 

The present volume begins with a sketch of the 
Elizabethan surveyors and their methods ; gives 
an account of the French school of cartography in 
the seventeenth century and its development as 
an exact science under the influence of the Cassini 
family. The last part of the book treats of British 
cartography in the second half of the eighteenth 
century, and the connexion of the triangulations of 
England and France, which marks the beginnings 
of the Ordnance Survey. Specimens of maps of 
various dates are given, together with a useful list 
of works of reference. H. L. C. 

Mathematical and Physical Sciences. 

Qudlen und Studien zur Oeschichte der Mathematik. 
Herausgegeben von O. Neugebauer, J. Stenzel, 
O. Toeplitz. Abteilung B : Studien. Band ], 
Heft 1. Pp. 112. (Berlin: Julius Springer, 
1929.) 12 gold marks. 

W» have here the first part of a new series which 
is to contain sources (Section A) and studies 
(Section B) of the history of mathematics. The 
sources are to consist of original texts with transla¬ 
tions and all necessary elucidations. No parts of 
this section are yet to hand; we shall welcome 
them when received. Three papers in the present 
part of Section B are on the relation of Plato and 
Aristotle to certain developments in mathematics ; 
two of them connect themselves with recent efforts 
to find in one of the principles of Plato’s idea- 
numbers, the 4 indefinite dyaa \ or the * great and 
small \ gropings after a system of numbers which 
shall include not only integers but irrationals, after 
the fashion of G. Cantor and Dedekind. 

Of more direct mathematical interest are two 
papers containing accounts of old Babylonian 
mathematical texts recently published. One type 
of problem is the mensuration of parallel-trapezia 
obtained by outting a right-angled triangle by one 
or more straight lines drawn parallel to one of the 
perpendicular sides. One such problem amounts 
to finding five unknown quantities from five equa¬ 
tions. Certain cases in which there is only one 
parallel and therefore only one trapezium lead to 
the equivalent of * mixed * quadratic equations; 
and we are assured that another document to be 


E ublished in the series will show that the Baby* 
mian solution of such equations was, step for step, 

3 uivalent to ours. Some calculations of the heights 
segments of circles from their bases and vice 
versa imply a knowledge (1) of Thales’ proposition 
that the angle in a semicircle is a right angle, and 
(2) of Pythagoras’s theorem of the square on the 
hypotenuse. Numbers are expressed on the sexa¬ 
gesimal system (but without any sign for zero); 
the successive sexagesimal fractions are also con¬ 
sistently used. A remarkable fact is that, when 
the Babylonian wishes to calculate a fractional 
part of a number, he turns the fraction into a sum 
of successive sexagesimal fractions and multiplies . 

It cannot be denied that the publication of these 
fragments throws new light on the ancient Baby¬ 
lonian mathematics. The authors use the expres¬ 
sion 4t old Babylonian ” ; but we should welcome 
the assignment of an approximate date to the 
documents. T. L. H. 

Soap Films : a Study of Molecular Individuality. 
By A. S. C. Lawrence. Pp. xi +141+17 plates. 
(London : G. Bell and Sons, Ltd., 1929.) 12s. 6d. 
net. 

No fuller or more useful book on soap films than 
Mr. Lawrence’** new volume exists, or indeed will 
be needed until considerable further research has 
been done. It is extremely thorough, giving a 
most detailed account of all important work, and 
much that has hitherto remained unpublished, or 
buried in hasty description in an obscure comer 
of an original paper, is here set forth for the first 
time. Although nothing of any importance seems 
to have been omitted, and full literature references 
are given, the book is nevertheless extremely 
readable. Sufficient of the chemistry and physical 
chemistry of soaps is given to enable the reader 
to fix the relation of these films to other branches 
of knowledge, with which he may perhaps not be 
fully familiar before reading the book ; and any 
special points of physical theory used in the study 
of soap films are briefly explained, so that nothing 
beyond an elementary acquaintance with physics 
and chemistry is required of the reader. 

The book is excellently got up, and Mr. Lawrence 
is admirably equipped for writing it, for not only 
has he himself repeated Perrin’s most intriguing 
work on the stratification of soap films under the 
influence of dyes and light, but he also acted as 
assistant to Sir James Dewar for some time. When 
one reads that in the cellars of the Royal Institu¬ 
tion a soap film was once kept unbroken for three 
years, ana considers that the ordinary mortal is 
proud of a soap bubble which lasts a couple of 
minutes, the discernment at the writer of Bio¬ 
graphy for Beginners ” (about 1910), when re¬ 
ferring to earlier achievements, will be endorsed. 

“ Sir James Dewar 

Is a better man than you are; 

None of you asses 

Can oondense gases.” 

The book is, however, an independent survey 
of the subject, and by no means a mere reflection 
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of someone else’s views ; it is heartily to be re¬ 
commended, not only as a work on soap films, but 
also as an introduction- to other related subjects 
in which great advances in our knowledge have 
recently been made. N. K. A. 

Air Ministry : Meteorological Office, Roseau Mon¬ 
dial 1922: Monthly and Annual Summaries of 
Pressure^ Temperature and Precipitation based on 
a World-wide Network of Observing Stations . Pub¬ 
lished by the Authority of the Meteorological 
Committee. (M.O. No. 314.) Pp. xvi + 115. 
(London: H.M. Stationery Office, 1929.) 25s. net. 

The Meteorological Office publication dealing with 
the year 1922, known as the “ Roseau Mondial ”, 
has recently been issued from the Air Ministry. 
It contains monthly and annual summaries of 
atmospheric pressure, temperature, and precipita¬ 
tion for 1922 for a world-wide network of stations 
arranged according to a definite plan on the lines 
of the earlier numbers, which start with the volume 
for the year 1911. 

The system of representation adopted involves 
primarily the division of the globe into zones ex¬ 
tending over ten degrees of latitude, and these are 
in each .case further divided into thirty-six 
* squares ’ covering ten degrees of both latitude 
and longitude, generally with two representative 
stations, but sometimes more. This formidable 
mass of statistics is unaccompanied by any brief 
summary of what may be revealed by them to the 
expert eye about the particular character of the 
year under consideration, as compared with other 
years, and the casual student of meteorology will 
therefore gain little from its perusal, but ono of 
the many uses to which such a work may be turned 
by the expert is shown by recent papers on the 
radiation of the earth and its atmosphere by Dr. 
G. C. Simpson, Director of the Meteorological 
Office, in the series of memoirs of the Royal Meteoro¬ 
logical Society. The kind of information given is 
clearly suitable also for studies of large scale 
meteorological anomalies such as the cold Euro¬ 
pean and North American winters of 1928-29, and 
the recent run of wet years in the British Isles. 

The volume under review does not diffor greatly 
from earlier volumes, but is an advance over them 
in that the introduction of information from the 
oceans, made on a very limited scale in the volume for 
1921, is here extended to include considerable areas 
in the North Atlantic and North Pacific Oceans. 

IlandJbuch der Experimentalphysik . Herausgegeben 
von W. Wien und F. Harms. Unter Mitarbeit 
von H, Lenz. Band 9, Teil 1 : Hohe und tiefe 
Temperaturen , von Prof. H. von Wartenberg; 
OaeverfOldsigung und ihre thermodynamischen 
Orundiagen, von H. Lenz ; Wanndeitung, von 
Prof. Qsc. Knoblauch und H. Reiher; Wdrme - 
strahlung, von W. Wien und Dr. C. Muller. 
Pp. xiv + 484. (Leipzig: Akademische Verlags- 
gesellsehaftm.b.H.,1929.) 44*60 gold marks. 
Thb first section of this book contains a practical 
&nd useful account of high-temperature ovens and 
e&oloettree aftd low-temperature baths, and "of 


methods of temperature measurement. The second 
section deals with the liquefaction of gases. It in¬ 
cludes a summary of the most important experi¬ 
ments on the Joule-Kelvin effect, and a descrip¬ 
tive account of the methods used at Leyden and 
at the Reichsanstalt for the production of liquid 
hydrogen and liquid helium. Unfortunate^, the 
proof-readers of this part have overlooked a con¬ 
siderable number of algebraical errors and incon¬ 
sistencies. 

The third section, on the transfer of heat, is 
written with an emphasis throughout on work which 
is of importance in technical applications. The 
experimental work on conduction in metals andsolid 
* insulators ’ is dealt with in detail. It may be 
noted that the accurate work of Hercus and Laby 
on the conductivity of air has been overlooked. A 
useful account of work on the loss of heat by con¬ 
vection is included. 

In the first chapter of section four a brief sketch is 
given of the thermodynamical theory of radiation. 
The second chapter deals with the statistical theory 
and includes a short account of Saha’s theory of 
the temperature radiation from gases. The third 
chapter includes an account of instruments for the 
measurement of heat radiation ; also of standard 
sources of radiation, and of the measurement of the 
pressure of radiation. The fourth chapter deals 
with the measurement of Stefan’s constant, and 
the fifth with the experimental determination of 
the distribution of energy in the spectrum of a 
black body. The third, fourth, and fifth chapters 
form a useful and interesting summary of the 
experimental work. J. K. R. 

Der vierdimensionale Raum. Von Prof. Dr. Roland 
WeitzenbOck. (Die Wissenschaft, Sammlung 
von Einzeldarstellungen aus den Gebieten der 
Naturwissenschaft und der Tecbnik, heraus¬ 
gegeben von Prof. Dr. Wilhelm Westpbal, Band 
80!) Pp. viii + 142. (Braunschweig: Friedr. 
Vieweg und Sohn A.-G., 1929.) 9 gold marks. 

Prof. Wkitzknbook’s little book deals with the 
fourth dimension from many points of view, includ¬ 
ing those of geometry, physics, religion, spiritual¬ 
ism, metaphysics, mysticism, and phantastic 
fiction, and ends with an extensive’ bibliography. 
The greater part of the discussion, intended for the 
general reader, will be found easy and even amusing, 
but the author insists that a mathematical founda¬ 
tion is necessary, and some parts of this will be 
found rather difficult. 

In abstract geometry, regarded as a set of logical 
deductions from certain axioms which are merely 
unproved statements conoeming certain undefined 
terms, the number of dimensions may be any we 
please. Some geometers, following up Geiser’s dis¬ 
cussion of the bitan^ents of a plane quartic curve 
by means of an associated cubic surface, have found 
it advantageous to use four-dimensional loci in 
order to obtain properties of three-dimensional 
ones. These properties cannot be regarded merely 
as abstractions, for they can be Verified, to a high 
dfegree of approximation, by constructing models. 
By the aid of analogy and analytical geometry, 
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thinking in four dimensions can be cultivated so as 
to become almost intuitional. 

The application of four-dimensional space-time 
to relativity is now well established, but the at¬ 
tempts made about fifty years ago to explain 
physical phenomena by assuming a fourth dimen¬ 
sion of space alone met with no success, and have 
now been almost forgotten. H, T. H. P. 

Lehrbuch der Physik in elementarer Darstellung . 
Von Arnold Berliner. Vierte Auflage. Pp. v + 
df>8. (Berlin : JuliuH Springer, 1928.) 19-80 

gold marks. 

The fact that after an interval of only four years 
a new edition of l)r. Berliner’s text-book of physics 
has been called for, is sufficient testimony to the 
quality of his work. A comparison of the fourth 
with the third edition shows that the text has been 
carefully revised and a considerable amount of 
additional information has been incorporated. Al¬ 
though the subject matter has been amplified, the 
number of pages is nearly the same as before. It 
is, perhaps, to be regretted that the table of con¬ 
tents is so greatly reduced and the chronological 
table at the end of the volume omitted. Some of 
the diagrams have been diminished in size and the 
appearance of the pages is slightly less pleasing than 
that of the earlier edition. But in view of the con¬ 
tinual growth of scientific knowledge, how is an 
author or a publisher to meet the new conditions \ 
We notice new sections dealing with tops and gyro¬ 
scopes and with Coriolis motion. The important 
subject of crystal structure receives fuller treat¬ 
ment, and Dr.-Haber contributes a useful section 
on flames. The additions in connexion with atomic 
physics are valuable and up-to-date ; there is, for 
example, a paragraph on the experiments of Stem 
and Gerlach in proof of the theory of quantisation 
in space, and a couple of pages dealing with the 
Compton effect. It is remarkable how much in¬ 
formation the author is able to convey in a clear 
and interesting manner in a small space. 

H. S. A. 

Le theorime de Picard-Borel et la tMorie des fonctions 
meromorphes. Par Prof. Rolf Nevanlinna. (Col¬ 
lection de monographies sur la th^orie des fonc- 
tions.) Pp. vii +174. (Paris: Gauthier-Villare 
et Cie, 1929.) 35 francs. 

In elementary algebra the well-known remainder 
theorem enables us to determine a polynomial, ex¬ 
cept for a numerical factor, when all the zeroes are 
given. If we replace the polynomial by an integral 
function with an infinite number of zeroes, we can 
still determine a good deal about the function, 
though not so much as about the polynomial. In 
1879 Picard proved a theorem which at that time 
appeared to have no connexion with the preceding 
results. He showed that a function that is uniform 
in the vicinity of an isolated essential singularity 
takes infinitely many times every value with the 
possible exception of two. Much later Borel and 
others linked up these two subjects of investigation, 
and studied the distribution of values of a complex 
variable for which a meromorphic function is equal 


to a given constant. This is the principal topic 
dealt with by the book under review. The discus¬ 
sion is based on the Poisson-Jensen formula, which 
connects the modulus of a meromorphic function at 
any point within a cirole with its values on the cir¬ 
cumference and the position of its zeroes and poles 
inside. For lack of space, Prof. Nevanlinna confines 
himself to a consideration of the moduli. The other 
half of the problem, the discussion of the argu¬ 
ments of the roots, can be found in Valiroll’s 
“ Lectures on the General Theory of Integral Func¬ 
tions ” (Toulouse, 1923) and elsewhere. 

H. T. H. P. 

E. Lechers Lehrbuch der Physik: fiir Mediziner , 
Biologen und Psychologen . Fimfte Auflage, be- 
arbeitet von Prof. Dr. Stefan Meyer urul Prof, 
Dr, Egon Schw r eidler. Pp. ix +499. (Leipzig und 
Berlin : B. G. Teubner, 1928.) 18 gold marks. 

Any text-book of physics which seriously attempts 
to show the young medical student that a know¬ 
ledge of physics is certain to be of real use to him 
in his future career certainly deserves to be brought 
to the attention of teachers of physics. The fifth 
edition of Lecher’s text-book has been edited by 
Stefan Meyer and Egon Schweidler, whose names 
are sufficient guarantee of its excellence. It covers 
a rather wide range for an introductory course of 
physics, but the more advanced portions are dealt 
with quite briefly and may easily be assimilated. 
It is very w r ell illustrated, and no pains have t>een 
spared to collect examples of the physical measure¬ 
ments necessary in physiological or medical 
practice. 

Medical Sciences. 

Blood : a Study in General Physiology . By Prof, 
Lawrence J. Henderson. (Yale University : 
Mrs. Hepsa Ely Silliman Memorial Lectures.) 
Pp. xix + 397. (New Haven, Conn. : Yale 
University Press ; London : Oxford University 
Press, 1928.) 23*. net. 

The application in recent years of physical and 
chemical methods of investigation to the subject 
of physiology has yielded an enormous amount of 
knowledge, which is usually of so detailed and 
descriptive a character that its literature is rapidly 
becoming the despair of the student with a strictly 
scientific mind. It is consequently very refreshing 
to meet a truly philosophical contribution like the 
present volume. 

In the problem of the determination of the ele¬ 
mentary condition of life enunciated by Claude 
Bernard, morphologists have been content with a 
description of the characters of the single cell while 
biologists have conferred upon protoplasm the 
possession of the elementary conditions. Prof. 
Henderson has effected a notable advance towards 
a more rational solution of this problem by shifting 
the focus of attention from the cell to the medium 
bathing it—the milieu irti&imr of Claude Bernard 
—and carrying the processes of generalisation and 
abstraction further to a single physico-chemical 
system in heterogeneous equilibrium as representing 
tne elementary condition of the phenomena of life. 
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Established facts are analysed mathematically; 
the many dependent variables by subjection to 
nomographic treatment are brought into graphical 
relationship and the whole integrated by a rational 
synthesis. 

Interest in the volume is enhanced by a study of 
the problems of adaptation both in health and 
disease. 

Magician and Leech : a Study in the Beginnings of 
Medicine , with Special Reference to A ncient 
Egypt. By Warren R. Dawson. Pp. xiii + 159 + 
4 plates. (London ; Methuen and Co., Ltd., 
1929.) 7.?, Cd. net. 

Mr. Dawson, although not a medical man, has 
devoted much time and thought to the elucidation 
of the medical texts of ancient Egypt, as the pages 
of the periodicals of various learned bodies bear 
witness. In this little book, while a general 
account of Egyptian medical knowledge and 
practices forms the central theme, the author’s 
object is to show, on one hand, how closely allied 
was Egyptian art to primitive magical ideas, out 
of which indeed it had grow n, and on the other hand, 
to how great an extent medical science was pro¬ 
moted by the special conditions which prevailed 
in Egypt/ Of these, perhaps the most important 
was the practice of mummification, which gave the 
Egyptians an opportunity of acquiring an exact 
knowledge of human anatomy. 

Mr. Dawson concludes his account with examples 
of the survival of Egyptian theory and drugs in 
later medicine. An interesting example of a per¬ 
sistent belief is that of the therapeutic value of 
mice. The eating of a skinned mouse is prescribed 
in a papyrus of 1400 b.c., but remains of mice have 
been discovered in the alimentary canals of children 
in predynastic graves more than six thousand years 
old, and they have been prescribed as a remedy for 
whooping-cough for children within living memory 
in England. 

Recent Advances in Physiology. By Prof. C. 
Lovatt Evans. (Recent Advances Series.) Third 
edition. Pp. xiii+403. (London: J. and A. 
Churchill, 1928.) 12s. (Sd. net. 

The fact that this volume has reached its third 
edition in three years is a good recommendation of 
its value. It is, in fact, an excellent introduction 
to advanced physiology and gives a readable ac¬ 
count of recent work on certain aspects of the sub¬ 
ject. The chapters have been rearranged; two have 
been added on excitability and chronaxie and on 
the nervous impulse, and three have been omitted, 
two on the blood and one on the work of the heart. 
In spite of these alterations, the number of pages is 
slightly greater than in the second edition. Whether 
the present order is the best is somewhat open to 
question, since the new chapter on excitability and 
chronaxie is the first, and this is a subject which is 
one of the most difficult for the novice to follow. A 
very good account of the work of Pavlov and his 
pupils on conditioned reflexes is given, and serves as 
a useful introduction to the English translations of 
this work which are now available. 


The # book is well up-to-date and remarkably free 
from errors ; we note, however, in the chapter on 
active principles of some endocrine organs, an ab¬ 
sence of a reference to the international standard of 
posterior lobe of pituitary gland, and also that the 
international standard of insulin is stated to contain 
24 units per mgm. instead of 8, some confusion be¬ 
tween ‘ rabbit ’ and ‘ clinical ’ units being evident. 
This is a readable volume and should be in the hands 
of all those taking an advanced course of physiology, 

A History of Pathology. By Prof. Esmond R. Long. 
Pp. xxiv +291 +49 plates. (London : Baillifere, 
Tindall and Cox, 1928.) 22s. Cd. net. 

Prof. Long, who holds the chair of pathology in 
the University of Chicago, has given in this little 
volume the first definite and systematic account in 
English of the history of his subject. The work is 
divided into twelve chapters devoted respectively 
to the pathology of antiquity, Galen and the Middle 
Ages, the pathology of the Renaissance, the seven¬ 
teenth century, Morgagni and the eighteenth 
century, pathology in France, England, Vienna, 
and Berlin respectively in the early part of the 
nineteenth century, pathological histology and 
the last third of the nineteenth century, the rise of 
bacteriology and immunology, and experimental 
and chemical pathology. An appendix contains a 
list of the classical works on the subject from 
Hippocrates to Cohnheim. The book, which con¬ 
tains a vast amount of information presented in an 
attractive manner, is illustrated by numerous por¬ 
traits and figures from the older works on pathology. 

• 

Miscellany. 

The Principles and Practice of the Dilution Method 
of Seuxige Disposal. By Dr. W. E. Adeney. 
(Cambridge Public Health Series.) Pp, xii + 161. 
(Cambridge : At the University Press, 1928.) 
12 s. (xf. net. 

When soluble organic matter is discharged into 
a river, seventy to eighty per cent undergoes com¬ 
plete oxidation into carbon dioxide through the 
agency of bacteria, the remainder for the most 
part being converted into humic substances as 
by-products of bacterial activity, and only a rela¬ 
tively small proportion going to build up the 
bacteria themselves. The ammonia formed in 
the process is finally oxidised by bacteria to nitrites 
and nitrates. If, however, there is insufficient 
oxygen present in the water for these changes to 
be completed, noxious products are produced and 
the ammonia remains unoxidised. 

The quantity and rate at which oxygen is used 
during these changes is described with many 
examples from Dr. Adeney’s own experimental 
results; the researches of the author and his co¬ 
workers on the rate at which waters dissolve oxygen 
from the atmosphere under open-air conditions are 
clearly presented. 

It is possible to estimate the-extent to which 
the waters of a river can deal with the sewage of 
a neighbouring community, having regard to the 



544 


Supplement to “ Nature” October 5 , 1929 


absence of noxious decomposition products on one 
hand, and on the other hand, to the economical 
discharge of the duties of the local authority. As 
an example of the quantitative nature of such an 
estimate, the daily amount of oxygen required for 
the bacterial oxidation of the sewage entering New 
York Harbour was found experimentally, the rate 
at which oxygen was entering the harbour water 
from the atmosphere was calculated, and from these 
a value obtained for the oxygen content of the 
harbour water, which value was in good agreement 
with the quantities actually found. 

The book includes full directions for the estima¬ 
tion of dissolved gases in water, and useful informa¬ 
tion concerning the interpretation of the results of 
some arbitrary but common methods of water 
analyses. It is of wider interest than the title 
suggests. H. W. H. 

School Laboratory Fittings . By Alan E. Munby. 

Pp. vii + 88. (London : George Bell and Sons, 

Ltd., 1929.) 7a. G d. net. 

Mr. Munby is well known as an ingenious and 
successful architect of science laboratories, and his 
large book on laboratory design and equipment is 
generally recognised as the best work on the subject, 
lie present book deals with a more circumscribed 
topic, namely, the fittings of school laboratories. 
A handbook of this kind, embodying the results of 
long and wide experience, cannot fail to prove of 
great assistance to educational authorities and to 
exercise a beneficial effect upon science teaching in 
the schools. , As Mr. Munby truly says, the present- 
day cost of edqpation calls for a high efficiency in 
the material requirements of teaching, and par¬ 
ticularly in laboratories the need for intelligent 
planning and fitting is urgent. 

A noteworthy feature of the book is that all the 
arrangements and fittings described have actually 
been put into use, in the laboratories of Clifton 
College and elsewhere, while the illustrations are 
largely based upon the author’s working drawings. 
Attention may be directed in particular to the 
excellent scheme for an elementary chemical 
laboratory, where ample fume-cupboard accom¬ 
modation unprovided for a class of thirty, and 
the benches are so arranged that the master has 
complete and easy control over the whole room. 

The book is well printed and excellently illus¬ 
trated, and Mr. Munby must be thanked for pre¬ 
senting us, at a nominal price, with professional 
information of a high practical and financial value to 
all who are about to build or fit school laboratories. 

Industrial Tyneside : a Social Survey made for the 

Bureau of Social Research for Tyneside . By Dr. 

Henry A. Mess. Pp. 184. (London: Ernest 

Bonn, Ltd., 1028.) 10a. 6d. net. 

In this volume the author has tried to present the 
facts of the social conditions of the eleven municipal 
areas from New bum and Blaydon along both banks 
of the Tyne to the sea. Most of the information 
was collected in the years 1920*27, but the survey 
does not claim to give a complete view of the 
area in those particular yeans. Hie author has 


attempted, with much success, to indicate the 
forces that are at work in changing the life of 
Tyneside. The result is a valuable study of the 
evolution of human society in one of the oldest 
areas of industrial England. The influence of 
place in the growth of this human ‘ coiiurbation ’ 
is not neglected, but the study might have had 
wider value if the geographical factors in the rise 
and growth of Newcastle and other centres had 
been given more attention. The poorness of the 
maps is out of keeping with the care and trouble 
that the work in general has demanded. 

Psychology. 

The Fundamentals of Human Motivation . By Prof. 

Leonard T. Troland. Pp. xiv + 521. (London : 

Macmillan and Co., Ltd., 1928.) 21s. net. 

Of books on general psychology as at present under¬ 
stood there is a goodly array. Their name is legion, 
and we gather that it would not have occurred to 
Dr. Troland to add another to the list. The prob¬ 
lems he sets out to solve are essentially practical. 
Why do people behave and feel as they do ? What 
are the foundations of impulse, desire, emotion, 
purpose, and habit ? Yet his book does not belong 
to the category of ‘ applied psychology \ Though 
he is guided by practical considerations, his aim is 
to fill a gap in the literature of pure psychology. 
His treatment, which is verv thorough, eventuates 
in a form of psychological hedonism, according to 
which our voluntary choices are determined by the 
summation of all past affections. This ‘ hedonism 
of the past which is his interpretation of happi¬ 
ness, constitutes the basis of preferability among 
alternative courses of action. 

Dr. Troland applies his principle to a large num¬ 
ber of ‘ motivational processes including those in¬ 
volved in such a primitive interest as sex, and such 
modem interests as motor-cars, music, the drama, 
radio, and so on. The book is not an easy one to 
read, for the author is not concerned to temper the 
wind to the shorn lamb. He helps the general 
reader of good education, however, by supplying a 
glossary of the more difficult, and, we may add, the 
neologistic, terms. 

Introduction to Social Psychology : Mind in Society . 

By Dr. Radhakamal Mukerjee and Dr. Narendra 

Nath Sen-Gupta. Pp. xv + 304. (London and 

Sydney : D. C. Heath and Co., 1928.) 7s. 6 d. 

net. 

Though emanating from India, this book is in fact 
an American production. Not only have the 
authors been very largely influenced by American 
writings on the subject, but also they have adopted 
the American form of presentation. Within the 
limits of this class of literature, it is a careful and 
competent production. But the limits of useful¬ 
ness of text-books of social psychology are obvious. 
On one hand, the foundations are in many respects 
anything but firm in the present state or our 
knowledge. On the other hand, concrete studies of 
the behaviour of man in society are few* Of neoee- 
eity, therefore, a text-book Is unsatisfactory. It 
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gives the impression of vague inexactness and faik 
to achieve the one result of value which may at 
present be looked for from social psychologists. 
They can at times throw light into dark comers and 
so illuminate social problems ; but this they do, 
not by a methodical working over the whole field of 
social organisation, but here and there as they are 
enabled to relate some social activity to some 
psychological characteristic. The attempt to reduce 
the subject to the form of a science can scarcely end 
in anything but failure. It is presumably made to 
Batisfy the call upon teaching institutions to include 
social psychology in their courses. 

Industrial Psychology. Edited by Dr. Charles S. 
Myers. (Home University Library of Modem 
Knowledge.) Pp. 252. (London: Thornton But- 
terworth, Ltd., 1929.) 2s. 6d. net. 

The subject with which this book deals is com- 
paratively new as a definite department of scientific 
investigation, but already it is far enough advanced 
to justify recognition in the Home University 
Library. Most of the chapters have been contri¬ 
buted by members of the staff of the National In¬ 
stitute of Industrial Psychology. Dr. C. S. Myers, 
the well-known Director of the Institute, provides 
an introduction in which he explains the scope of 
industrial psychology, and its relations to general, 
and to other branches of applied, psychology. 

The topics dealt with by the several contributors 
include the relations of work to environment and 
to rest, unproductive working time, industrial acci¬ 
dents, the measurement of intelligence, fitting the 
man to the job, and the economic aspects of in¬ 
dustrial psychology. The book represents work 
done by competent psychologists in actual contact 
with industrial conditions, and it is probably the 
most successful attempt yet made to put the prin¬ 
ciples and methods of industrial psychology in 
language which any educated reader can under¬ 
stand. The application of scientific methods to 
industrial problems ought to become known, not 
only to industrialists, but also to everyone who is 
interested in social progress. 

Objectives and Problems of Vocational Education. 
Edited by Prof. Edwin A. Lee. (MoGraw-Hill 
Vocational Texts.) Pp. viii + 451. (New York : 
MoGraw-Hill Book Co., Inc.; London: McGraw- 
Hill Publishing Co., Ltd., 1928.) 15s. net. 

This book consists of seventeen articles written by 
“ men who have been part and parcel of the move¬ 
ment for vocational education fin the United 
States] from its inception In 1914 Congress 
appointed the Commission on National Aid to 
Vocational Education, and in 1917 the Smith 
Hughes Act for Vocational Education became law. 
From a study of the past, and more especially the 
immediate past, present ' ends in ©duoation ’ are 
considered with an eye to the future. Education 
for the ^ professions, agriculture, commerce, home 
economies, industry, pass in review, and questions 
of vocational guiaanoe, rehabilitation of the dis- 
abl6d t vocational teacher training, and the attitude 
of employer, worker, and parent to the present 


working schemes, are dealt with by experts in their 
subject. The result is a valuable book for those 
wrestling with the problem of how best to bridge 
the gulf between sohool and work. R. J. B. 

Emotion and Delinquency : a Clinical Study of Five 
Hundred Criminals in the Making . By , Dr. L. 
Grimberg. (Library of Educational Psychology.) 
Pp. ix + 147. (London: Kegan Paul and Co., 
Ltd., 1928.) Is. net. 

Dr. Grimberg develops the hypothesis that the 
delinquent errs not so much through any great 
intellectual defect as through a defect of emotional 
balance which at bottom is based on a constitu¬ 
tional defect of the endocrine system. The groups 
of girl delinquents which he deals with consisted 
of (a) those who were of low average mentality; 
(b) those who were frankly amoral and were quite 
unable to adjust to their environment. In both 
groups it was found that economic conditions had 
very little to do with the delinquency. In the first 
group, the delinquency started after leaving what 
had often been a very strict home where life had 
not adapted them for meeting modern requirements 
of social conditions. In the second group, de¬ 
linquency had begun at home, where conditions 
were usually bad, struggling and immoral. 

An excellent presentation by a writer with a very 
wide knowledge of the maladjusted personality. 

Matter and Method in Education. By Mary Sturt 
and Ellen C. Oakdon. Pp. xiv + 345. (London : 
Kegan Paul and Co., Ltd., 1928.) 7 8. Qd. net. 

This book is well written and deals in an attractive 
way with a survey of modern educational practice. 
The first part raises the question of the curriculum, 
and emphasis is laid on the aesthetic and human¬ 
istic sides of teaching. The second part gives 
ample guidance in such practical needs as form of 
lesson, time-table, examinations, promotion, dis¬ 
cipline. Useful comparisons are made between 
English and American methods. The book con¬ 
cludes with a discussion of the position of the 
teacher. 

More than a passing reference is made to the 
educational outlook of Sanderson of Oundle, and, 
although primarily concerned with the elementary 
school, this book is of value to all interested in teach¬ 
ing. Its scope does not apparently admit of any 
lengthy discussion of the place of science in the curri¬ 
culum . The writers claim that“ it is an exposition of 
school practice and methods of to-day against their 
historical background ”. H. D. A. 

Testing Intelligence and Achievement. By Dr. 
Albert J. Levine and Louis Marks. Pp. ix +399. 
(New York : The Macmillan Co., 1928.) 8s. 6 d. 

A concise and readable survey of the field of 
psychological testing is given. Intelligence tests, 
achievement tests, and tests of 4 non-intelligence 
traits of personality ’ are dealt with in order and 
their practical value brought out by ohapters 
dealing with the mental defective, the neurotic and 
the superior child, and ending breach oase with the 
educational problem associated with these marked 
variations from the normal R. J. B. 
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Forthcoming Books of Science 


Agriculture, Forestry, and Horticulture. 

Chapman and Hall , ZJd.— Dairy Farming, Fraser; Grow¬ 
ing Tree and Small Fruits, H. B. Knapp and C. E. Auchter. 
W. Heffer and Sons, Ltd. ( Cambridge .Sugar Beet in the 
Eastern Counties. 1928, No. 2. Report No. 13 of the Farm 
Economics Branch, Department of Agriculture, Cambridge, 
C. Burgess, with some observations by G. LI, Rogers. 
MacmiUan and Co., Ltd. —Text-Book of Tropical Agri¬ 
culture, Sir H. A. A. Nicholls, second edition, revised by 
J. H. Holland. Oxford University Press. —Index Londin- 
ensis. An emended and enlarged edition continued up 
to the end of the Year 1920 of Pri tael's Alphabetical 
Register of Representations of Flowering Plants and 
Ferns. Prepared for the Royal Horticultural Society of 
London by Dr. O. Stapf. In six volumes, vol. I ; Index 
KewenHis. An Enumeration of the Genera and Species of 
Flowering Plants from the time of Linnaeus ; Supplement 
VII. Additional References for the Years 1921-1925, 
Dr. A. W. Hill ; Economics of Forestry, W. E, Hiley 
(The Oxford Manuals of Forestry. Vol. 2). 

Anthropology and Arch at ology. 

W. Heffer and Sons, Ltd. (Cambridge). —Excavations of 
Early Iron Age Site at Landford, J. P. Preston, Macmillan 
and Co., Ltd. —Myths of the Origin of Fire : an Essay, Sir 
James Frazer, Methuen and Co., Urf.—Rock Paintings 
from South Africa. From parts of the Eastern Province and 
Orange Free State. Seventy-two reproductions in coloured 
collotype from drawings copied from the originals by 
G. W. Stow, and a Map. With an Introduction and 
Descriptive Notes by Dorothea F. Bleok. Oxford Uni¬ 
versity Press.— The Danube in Prehistory, Prof. V. 
Gordon Childe ; The Corridors of Time, H. Peake and 
Prof. H. J. Fleure. VI. The Way of the Sea ; Ancient 
Emigrants. A History of the Norse Settlements of Scot¬ 
land, Prof. A. W. Br0gger ; A History of Iberian Civiliza¬ 
tion, J. P. de Oliveira Martins. Translated by A. F. G. Bell. 
With a Preface by Prof, de Madariaga ; The Near Eoat and 
American Philanthropy : A Survey conducted under the 
Guidance of the General Committee of the Near East 
Survey, F. A. Ross, C. L. Fry, and E. Sibley ; The 
Evolution of Earth and Man. Edited by G. A. Baitsell ; 
Art and Religion of Fossil Man, G. H. Luquet. Trans¬ 
lated by J. T. Russell, Jr. O. Routledge and Sons, Ltd. — 
Are We Civilized ? Human Culture in Perspective, Prof. 
R. H. Lowie. Williams and Norgate, Ltd. —Further Dis¬ 
coveries in the Antiquity of Man, Sir Arthur Keith ; 
Old Civilizations of the New World, A. H. VerriU ; Stone 
Age Finds in Finnmark, A. Nummedal. 

Biology. 

Edward Arnold and Co. —Man’s Place Among the Mam¬ 
mals, Prof. F, Wood Jones. Bailli&re, TindaU and Cox. — 
Laboratory and Field Ecology : The Responses of Animals 
as Indicators of Correct Working Methods, Prof. V, E. 
Shelford. Thornton Butteruyorth , Ltd. —The Natural History 
of Selbome, Gilbert White. Edited and with Introduction 
by E. M. Nicholson. Illustrated with woodouts by E. F. 
Daglish ; The New Nature Study, F. J. Wright. Cam¬ 
bridge University Press. —Gnetales, the late Prof. H. H. W. 
Pearson (Cambridge Botanical Handbooks). Constable 
and Co., Ltd. — Heredity in Man, Prof, R. R. Gates. 
Longmans and Co., Ltd. —Growth and Tropic Move¬ 
ments of Plants, Sir J. C. Bose. Macmillan and Co., Ltd. 
—Studies on the Structure and Development of Verte¬ 
brates, Prof. E. S. Goodrich. Oxford University Press .— 
The Great Apes, R. M. and A. W, Yerkes. Williams 
and Norgate, Ltd •—The Essentials of Biology, Prof. J, A. 
Thomson and Prof. P. Geddes. 

Chemistry. 

Edward Arnold and Co .—Elder Pliny’s Chapters on 
Chemical Subjects, Dr. K. C. Bailey, Part 1. BatiMre, 
Tindall and Cox. — Coal Carbonisation, R. Wigginton. 


Chapman and Hall , Ltd .— The Conductivity of Solutions 
and the Modern Dissociation Theory, C. W. Davies ; Sol¬ 
vents, Dr. T. H. Durrans ; The Principles and Practice 
of Lubrication, Prof. A. W. Nash and Dr. A. R. Bowen ; 
Handbook of Chemical Microscopy, Charnot and Mason. 
Vol. 1 ; Outlines of Biochemistry, Gortner ; Applied In¬ 
organic Analysis, Hildebrand ana Lundell ; Colloid Sym¬ 
posium Annual, vol. 7, Weiser. O. Griffin and Co., Ltd .— 
Friend’s Inorganic Chemistry, Vol. 9, Part 3 : Vanadium, 
Niobium, and Tantalum, S. Marks ; Friend’s Inorganic 
Chemistry, Vol. II. Part 2: Organometallio Compounds: 
Derivatives of Arsenic, A. E. Goddard ; The Quantitative 
Analysis of Inorganic Materials, N. Hackney. Gurney and 
Jackson. —Lunge’s Technical Chemists’ Handbook, Tables 
and Methods of Analysis for Manufacturers of Inorganic 
Chemical Products, third edition revised by Dr. A. C. 
Gumming. Longmans and, Co., Ltd. —The Spirit of Chem¬ 
istry, Prof. A. Findlay ; The Effects of Moisture on 
Chemical and Physical Changes, Dr. J. W. Smith ; Photo- 
Processes in Gaseous and Liquid Systems, Dr. R. O. 
Griffith and Dr, A. McKeown ; Sulphuric Acid and its 
Manufacture, Dr. H. A. Auden ; Gaseous Combustion at 
High Pressures : An Account of the Researches carried 
out in the High Pressure Gas Research Laboratories of 
the Imperial College of Science and Technology, London, 
together iVith the Equipment and Experimental Methods 
employed, Prof. W. A. Bone, Dr. D. M. Nowitt, and Dr. 
T. A. Townend ; Elementary Inorganic Chemistry, Dr. 
J, W. Mollor ; Bacterial Metabolism, Marjory Stephenson. 
Oxford University Press. —The Kinetics of Chemical Change 
in Gaseous Systems, C. N. Hinshelwood, second edition ; 
The Colloid Chemistry of Rubber, P. Stamberger. 
G. Routledge ami Sons, Ltd. —-The Parachor and Valency 
Theories, Dr. S, Sugden (Twentieth-Century Chemistry 
Series). 

Engineering. 

Edward Arnold and Co.—' The Balancing of Engines. 
Prof. W. E. Dal by, fourth edition. Chapman and 
Hall, Ltd. —High Voltage Cables, L. Emanueli, with 
an Introduction by Prof. C. L. Fortescue ; Overhead 
Power Lines, W. Morecornbe ; Commercial A.C. Measure¬ 
ments, G. W. 8tubbings ; The A.B.C. of Television, or, 
Seeing by Radio, R. F. Yates ; A Study of the Induction 
Motor, Dr. F. T. Chapman ; The New Ford Model “ A ” 
Car : Construction, Operation, and Repair, V. W. Pag6 ; 
Electrioal Engineering Practice, J. W. Meares and R. E. 
Neale, fourth edition; Telegraphy and Telephony, in¬ 
cluding Wireless Communication, Prof. E. Mallett; 
Experimental Engineering, Diederichs, Upton and Gage ; 
Radio Traffic Manual and Operating Regulations, R. L, 
Duncan and C. E. Drew; How to Pass U.S. Government 
Radio License Examination, R. L. Duncan and 0. E. Drew ; 
Principles of Radio, Henney ; Highway Curves, H. C. 
Ives ; Design of Electrical Apparatus, Kuhlman ; Electric 
Street Lighting, Stahl; Aircraft Instruments, C. J. 
Stewart; Modem Aviation Engines, Major V. W, Pag<$, 
2 vols. Constable and Co., Ltd. —Articulated Locomotives, 
L. Wiener. C. Griffin and Co., Ltd, —Questions and 
Answers on the Construction and Operation of Diesel, 
Semi-Diesel, and other Internal Combustion Engines, 
J. Lamb, third edition ; The Balancing of Oil Engines 
(in theory and practice), W. K. Wilson; Electricity 
Supply Transformer Systems and their Operation. W. T. 
Taylor. Crosby Lockwood and Son.— The Strength of 
Shafts in Vibration, Captain J. Morris; Farm and In¬ 
dustrial Tractors, D. N. M’Hardy; Railway and Seaport 
Freight Movement, Comprising Modem British and North 
American Praotioe, G. Bullpsley ; Modem Bridge Construc¬ 
tion, F. J. Taylor ; Industrial Refrigeration, Cold Storage, 
and Ice Making, A. J. Wallk-Tayler. Edited by B. J, 
Cracknel!; Gas Appliances and Installations, A. T. 
Gilbert; Design of Merchant Ships and Cost Estimating, 

A. K&ri, second edition ; Electric Overhead Crane Design, 

B. A, Barson ; Metalliferous Mine Surveying, T. Han ton. 
Oxford University Press.—Who Practical Engineer Mechani- 
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cal Pocket Book and Diary for 1930, edited by E. G. Beck; 
The Practical Engineer Electrical Pocket Book and Diary 
for 1930, edited by C. Arnold. Sir Isaac Pitman and Sons, 
Ltd. —The Wireless Manual, Capt, J. Frost, second edition; 
The Motorist's Electrical Guide, A. H. Avery; Engineer¬ 
ing Materials, A. W. Judge, Vol. 1 ; Preliminary Mathe¬ 
matics for Engineers, W, S. Ibbotson ; Electric Wiring 
of Buildings, F, C. Raphael; High Voltage Cables, P. 
Dunsheath ; Examples in. Electric Traction and Power 
Distribution ; The Electric and Magnetic Circuits, Prof. E. 

N. Pink. 

Geography and Travel. 

Edward Arnold and Co,— Big Game Hunting and Collect¬ 
ing in East Africa, 1903-1926, K. Kittenberger. Methuen 
and CoLtd. —The Ancient Explorers, Dr. M. Cary and 

E. H. Wamiington ; Asia : A Regional and Economic 
Geography, Dr. L. I). Stamp ; South Wales : A Physical 
and Economic Geography, S. W. Rider and Dr. A. E. 
Trueman. Oxford University Press. —Studies in Regional 
Consciousness and Environment, Essays presented to 
Prof. H. J. Fleure, edited by I. C. Peate ; Yale Dura 
Expedition, Preliminary Report, Spring 1928, edited by 
P. V. C. Baur and M, I. Rostovtzeff. Sir Isaac Pitman 
and Sans, Ltd. —Introduction to Economic Geography, 
J, Davies. Seeley , Service and Co., Ltd. —The Hunting 
and Spoor of Central African Game, D. D. Lyoll. H, F. and 

O. Witherby. —Konya: from Chartered Company to Crown 
Colony, a record of Exploration and Administration in 
British East Africa, C. W. Hobley ; In African Game 
Tracks, Wanderings with a Rifle through Eastern Africa, 

F. L. Puxley. 

Geology, Mineralogy, and Mining. 

Edward Arnold and Co .—Coal Measure Plants, Dr. R. 
Crookall; The Physiographical Evolution of Britain, Dr. 
L. J. Wills. Chapman and Hall,*Ltd.— Optical Mineralogy, 
A. N. Winchell, Vol. 3. Macmillan and. Co. f Ltd. — 
Mineralogy : an Introduction to the Scientific Study of 
Minerals, Sir Henry A. Miers. Second edition, completely 
revised under the editorship of Prof. H. L. Bowman ; 
Text-book of Palaeontology, Prof. K. A. von Zittel. English 
translation, second edition, Vol. II., Pisces—Amphibia— 
Reptilia—Aves, revised with additions by Sir Arthur 
Smith Woodward. T. Murby and Co. —Handbook of 
the Geology of Great Britain, Contributors ; Prof. 

P. G. H. Boswell, Prof. A. Morley Davies, Dr. C. Davison, 
II. Dewey, Dr. J. W. Evans, Prof. E. J. Garwood, Prof. 
J. W. Gregory, Dr. A. Harker, Prof. O. T. Jones, Prof. 
P. F. Kendall, Dr. J. Parkinson, Dr. G. H. Plymen, Dr. 

G. Slater, L. Richardson, Prof. W. W. Watts, Dr. W. B. 
Wright, and Dr. H. C. Versey. Edited by Dr. J. W. Evans 
and Dr. C. J. Stubblefield ; Methods in Geological Survey¬ 
ing, Dr. E. Greenly and Dr. H. Williams ; The Study of 
Crystals : a General Introduction, T. V. Barker; Geologic 
de la M4diterran6e oocidentale, Etudes et observations 
faites au oours du Congr&s GMogique International 1926, 
Vol. I,, le XIV® Congrta G4ologique International et les 
excursions dans lets Pays Catalans, edited by Prof. J. M. 
Riba; Petrographic Methods and Calculations, Prof. A. 
Holmes, new edition. Oxford University Press. —Chapters 
in the Geology of Sootland, the late B. N. Peach ana the 
late J. Home. Seeley , Service and Co., Ltd .—The Wonders 
of Coal, C. R. Gibson. 

Mathematical and Physical Sciences. 

Edward Arnold cmd Co. —The Acoustics of Orchestral 
Instruments and of the Organ, Dr. E. G. Richardson. 
Cambridge University Press. —Cambridge Five-Figure 
Tables, F, G. Hall and Dr. E. K. Rideal; Riders in Geo- 
JJfctry, T, H. Ward Hill; Arithmetical Problem Papers, 

Rev. E. M. Radford. Chapman and Hall. Ltd _Plane 

Trigonometry, Roaenbaoh and Whitman; Mechanical Work¬ 
ing Drawing, Townsen d and Cleary. Constable and Go ., Ltd. 
—-Introduction to Statistical Mechanics for Students of 
Physios and Fhysioal Chemistry, Dr. J, Rice; Introduction to 
Theoretical Physics, Prof. A. Haas. Translated by Dr. T. 
Versohoyle, Volume 2, second edition. Macmillan and Co., 
Ltd, —An Introduction to the Theory of Fourier's Series and 
Int6grals f Prof. H. S. Carslaw, third edition ; Lectures oh 


Theoretical Physics delivered at the University of Leiden, 
Prof. H. A. Lorentz. Authorised Translation by Dr. L. 
Silberstein and A, P. H. Trivelli, Vol. 3 : The Principal 
of Relativity for Uniform Translations (Special Theory of 
Relativity). Methuen and Co Ltd. —An Introduction to 
the Study of Wavo Mechanics, Louis de Broglie. Trans¬ 
lated by Dr. H. T. Flint; Wave Mechanics : Being a 
supplementary volume to 1 Atomie Structure and Spec¬ 
tral Lines,' Prof. A, Sommerfeld; X-Rays, Dr. B. L. 
Worsnop; Magnetism, Dr. E. C. Stoner; Mine Atmo¬ 
spheres, Prof. I. C. F. Statham and W, Payman. Ox¬ 
ford University Press .—The Size of the Universe, Dr. 
L. Silberstein ; Modem Cosmologies. An Historical Sketch 
of Researches and Theories Concerning the Structure of 
the Universe, Dr, H. Macpherson ; Adjustment of Errors 
in Practical Science, R. W. M. Gibbs; Advanced Mathe¬ 
matics for Students of Physics and Engineering, D. 
Humphrey, 2 I*arts and complete. Sir Isaac Pitman and 
Sons , Ltd. —Photoelectric Celle, Dr. N. R. Campbell and 
Dorothy Ritchie ; Applied Optics, Dr. L. C. Martin, Vol. 1. 

Medical Science and Physiology. 

Edtmrd Arnold and Co. —The Principles of Bacteriology 
and Immunity, Prof. W. W. O. Topley and Dr. G. S. 
Wilson. Baillikre, Tindall and Cox. —Bacteriological Tech¬ 
nique, Prof. J. Eyre. Chapman and Hall , Ltd. —The 
Essentials of Human Embryology, Dodds. J . and A . 
Churchill .—Recent Advances in Preventive Medicine, Dr. 
J. F. C. Moslem ; Applied Pharmacology, Prof. A. J. 
Clark, third edition. W, Heffer and Sons , Ltd . (Cam¬ 
bridge). —Fundamentals of Bio-Chemistry in Relation to 
Human Physiology, T. R. Parsons, third edition, second 
impression. E. and S. Livingstone . - - A Handbook of 
Practical Therapeutics, Dr. D. Campbell ; A Text-book 
of Public Health, Prof. J. R. Currie. Longmans and 
Co., Ltd. —The Internal Secretions of the Ovary, Dr. 
A. S. Parkes. Macmillan and Co., Ltd. —Life of Sir 
Clifford AUbutt, Sir Humphry Holies ton, Bart. Methuen 
and Co., Ltd. —Nerve Troubles : Causes and Cures, Dr. C, 
Webb-Johnson. Oxford University Press. —Mammalian 
Physiology : A Course of Practical Exercises, E. G. T. 
Liddell and Sir Charles Sherrington, new edition ; Ex¬ 
periments and Observations on the Gastric Juice and the 
Physiology of Digestion, W. Beaumont, with Introduction 
by Sir William Osier; De Oculis eorumque Egritu- 
dinibus et Curia, Benevenutus Grossus. Translated by 
C. D. Wood. Kegan Paul and. Co., Ltd.—Di sease and the 
Man, Dr. G. Draper ; Cancer of the Larynx, Sir St. Clair 
Thomson and L. Colledge (Anglo-French Library of 
Medical and Biological Science) ; Problems of Neurosis : 
a Book of Case Histories, A. Adler. Edited by P. Mairet, 
with Introduction by Dr. F. G. Crookshank. 

Metallurgy. 

Chapman and Hall , Ltd. —Stainless Iron and Steel, 
J. H. G. Monypenny, second edition. 

Meteorology. 

Oxford University Press. —Climate, W. G. Kendrew. 

Miscellany. 

BaiUi&re, Tindall and Cox.-— Law and Industry, G. S. 
Marlow; Tales of Discovery, Invention and Research 
(Popular Research Narrative Series). Cambridge Univer¬ 
sity Press. —A History of Scienoe and its Relations with 
Philosophy and Religion, W. C. D. Dampior-Whetham. 
C. Griffin and Co., Ltd.—The Law Relating to Weights 
and Measures, G. A. Owen. Hodder and Stoughton , Ltd. — 
The Phantom Walls, Sir Oliver Lodge. Methuen and Co., 
Ltd. —The Technical Arts and Sciences of the Ancients, 
A. Neuburger. Translated by Dr. H. L. Brose, OUver 
and Boyd (Edinburgh).- -Dictionary of Scientific Terms. 
Pronunciation, Derivation, and Definition of Terms in 
Biology, Botany, Zoology, Anatomy* Cytology, Embryo¬ 
logy, Physiology, 1. F. Henderson- and Dr. W. D. 
Henderson, second edition. Kegan Paul and Co ., Ltd. — 
Isis, or the Future of Oxford, W. J. Diplook (To-day 
and To-morrow Series). 0. Routledge and Sons, Ltd. — 
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Discoveries and Inventions of the Twentieth Century, 
E. Creesy, third edition. Williams and Norgate, Ltd. —• 
The Bachelor Woman and Her Problems, Dazne Mary 
Scharlieb. 

Philosophy and Psychology. 

O. Bell and Sons, Ltd .—Logic for Use : an Introduction 
to the Voluntarist Theory of Knowledge, Dr. F. 0. S. 
Schiller. Ernest Benn , Ltd. —Immanuel Kant, Prof. A. D. 
Lindsay ; Berkeley, Dr, G. Dawes Hicks ; John Stuart 
Mill, Prof. J. L, Stocks ; Thomas Aquinas, Rev. Father 
M. C. D’Arcy ; Deeoartes, S. V. Keeling ; Plato, Prof. 
A. 8. Ferguson ; Aristotle, G. R G, Mure (Leaders of 
Philosophy Series). Cambridge University Press .—Process 
and Reality, Prof. A. N. Whitehead; Philosophical 
Theology, Dr. F. R. Tennant, Vol. II. Chatto and 
Windue .—The Sceptical Biologist (Ten Essays), J. Need¬ 
ham. W. Heffer and JSons, Ltd. ( Cambridge ).—An Intro¬ 
duction to Individual Psychology: A Practical Study 
of the Nature and Sources of Mental Energy, Alice 
Raven. Hodder and Stoughton , Ltd. —Straight and Crooked 
Thinking, R. H. Thoulcss. Macmillan and Co. f Ltd. — 
Studies in Philosophy and Psychology, Prof. G. F. Stout; 
Kant's Critique of Pure Reason, translated by Prof. N. 
Kemp Smith. Oxford University Press. —Pascal’s Philo¬ 
sophy of Religion, Prof. C. C. J. Webb; The Common 
Sense of Dreams, H. J. Watt ; Foundations of Experi¬ 
mental Psychology, edited by C. Murchison; The 
Psychological Register, edited by C. Murchison; Nature: 
Cosmic, Human and Divine, J. Y, Simpson (Terry 
Lectures). Kcgan Paul and Co., Ltd. —Principles of 
Experimental Psychology, Prof. H. Pi^ron ; Human 


Speech, Sir Richard Paget. Bart. (International Library 
of Psychology# Philosophy, end Scientific Method) j 
Sisyphus, or the limits of Psychology, M. Jaeger (To-day 
ana To-morrow Series). Williams and Nor gate, Ltd* — 
Mind at the Crossways, Prof. C. Lloyd Morgan; The 
Logic of Religious Thought, R. G. Milbura. 

Technology. 

Edvxird Arnold and Co. —The Finishing of Woven 
Fabrics, Prof, E. Midgley. Chapman and Hall, Ltd .— 
Photographic Printing Processes, Capt. O. Wheeler; Aerial 
Photography, McKinley. J. and C. Churchill. —Cocoa and 
Chocolate, Dr, H. W. Bywaters. W. Heffer and Sons, Ltd. 
(Cambridge). —Some Writers on Lime and Cement: from 
Cato to Present Time, C. Spaokman. Crosby Lockwood 
and Son .—Horologieal Hints and Helps, F. W. Britton, 
Oxford University Press. —Briokwork and its Construction, 
a Text-book for all Workers in Brick, the late W. B. 
Jaggard ; Worked Examples in Electrical Technology, F. 
Peasgood and H. J. Boy land ; Breadmaking : its Principles 
and Practice, E. B. Benn ion. Sir Isaac Pitman and 
Sons, Ltd. —Studio Portrait Lighting, H. Lambert; Photo¬ 
graphic Printing, R. R. Rawkins t Photography : Theory 
ana Practice, edited by G. E, Brown; A Course of 
Practical Pharmacy, J, W. Cooper and F. N. Appleyard. 
Scott, Greenwood and Son. —The Application of Cellulose 
Lacquers and Enamels, A. E. Robinson, Seeley, Service 
and Co., Ltd. —-The Art of the Photographer, E. D. 
Young. E. and P. N, Spon, Ltd. —Workshop Receipts 
for Manufacturers, Mechanics, and Amateurs, Supple¬ 
mentary volume. 
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News and Views. 


Dr* F, E. Smith, Director of Scientific Research at 
the Admiralty since 1920, has been appointed by His 
Majesty the King in Council to be Secretary to the 
Committee of the Privy Council for Scientific and 
Industrial Research, with effect from Oct. 1, in 
succession to Mr. H. T. Tizard, who recently resigned 
upon his appointment as Rector of the Imperial 
College of Science and Technology. Before Dr. 
Smith went to the Admiralty he was superintendent 
of the Electrical Department, National Physical 
Laboratory, for nine years, and his work on the 
development of electrical standards and related 
subjects was of the highest scientific anej. practical 
importance. It was largely in recognition of this 
work that he was awarded the Dud dell Medal of the 
Physical Society in 1927. Dr. Smith’s particular 
genius is, indeed, in the field of scientific instruments, 
and while he has been at the Admiralty he has 
brought physical apparatus used in various depart¬ 
ments of the naval service to a high state of per¬ 
fection. We cannot help regretting that the Ad¬ 
miralty will lose such an original and ingenious ex¬ 
perimenter, for Dr. Smith’s duties will, in future, be 
chiefly administrative, and therefore very different 
from those which he has carried out to national ad¬ 
vantage for the past nine years. We are sure, how¬ 
ever, that he will be equally successful as an ad¬ 
ministrator, for he has been one of the honorary 
secretaries of the British Association since 1922 and 
lifts great organising ability. He was chiefly re¬ 
sponsible for raising the subsidy required for the 
recent South Africa meeting of the Association, and 
at every stage of the meeting his work and efficient 
organisation earned high tributes of praise from all 
the members. He is sure to make his influence felt in 
the Department of Scientific and Industrial Resoarch, 
but it will be difficult to replace him at tho Admiralty. 

The first of the series of television broadcasts con¬ 
ducted by the Baird Television Development Co. 
through the 2LO stations took place between 11 and 
11.30 A.M. on Sept. 30. Both the speech and tele¬ 
vision signals originated from the Baird television 
studio in Long Acre. Only one wave-length was 
available, so speech and television had to be trans¬ 
mitted alternately, Television and sound receivers 
Were installed at Savoy Hill, at the General Post 
Office, at the Radio Exhibition at Olympia, at the 
Baird Laboratory, and at Mr. Baird’s private residence 
on Boxhill. These are the only sets which have been 
manufactured under the supervision of tho Baird Co., 
but in addition it is estimated that about twenty tele¬ 
vision sets made by enthusiastic amateurs from in¬ 
structions published in Television were in operation. 
Representatives of the Press were able to form their 
impressions of this first public demonstration either at 
Long Acre or Boxhill. v There was a slight technical 
hitch at first, a negative instead of a positive image 
being transmitted, but this was quickly put right and 
the images were afterwards clearly received. Sir 
Ambrose Fleming was the first to be transmitted, 
followed by Prof. Andrade and Major Church. Sir 
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Ambrose Fleming paid a tribute to the pioneer work 
of Mr. Baird and briefly outlined the possible develop¬ 
ments of television. The speeches of those televised 
and a message from Mr. William Graham, President 
of the Board of Trade, in which he welcomed 4h© in¬ 
troduction of television as a new development of the 
radio industry calculated to have a marked effect on 
the employment of skilled craftsmen and scientific 
technicians, and congratulating Mr. Baird on the suc¬ 
cess which had attended his efforts to establish tele¬ 
vision as a British industry, were received on ordinary 
wireless sets. Further demonstrations are being given 
daily between 11 and 11.30 a.m. 

Proposals for the organiser] development of the 
resources of the British Empire were made by Sir 
Robert Hadfield in a speech delivered at the annual 
meeting of Messrs. Hadfield, Ltd., last spring, and 
havo sinco boon published in the Empire Mail for 
June. The scheme ib being discussed at tho autumn 
meeting in Edinburgh on Oct. 2 -4 of the Association 
of British Chambers of Commerce. Sir Robert Hadfield 
contrasts the crowded population and shortage of work 
in Great Britain with the scanty population and un¬ 
developed resources of vast areas of the Empire. The 
Empire was thoroughly organised for war, but he sees 
a lack of co-ordination and foresight in tho plans for 
development in time of peace. He maintains that tho 
first practical step in banishing unemployment and 
trade depression would be to take stock of the Em¬ 
pire rest>uroes and opportunities and its needs for 
capital and labour. This has hitherto been done only 
in a piecomoal fashion and there has been a lack of 
co-ordination between tho home country and the 
various jmi'ts of the Empire. Many opportunities of 
Empire development are thus lost, and neither capital 
nor labour are directed into the most useful channels. 
Sir Robert Hadfield regards the various Imperial 
conferences as too restricted in outlook, being in¬ 
terested mainly in Empire policy, defence, and ad¬ 
ministration. The Imperial Economic Conference has 
helped to develop trade facilities and communications, 
but was too little concerned with the development of 
fresh resources. 

Sir Robert Hadfield proposes Hie immediate 
formation of an Empire Development Board repre¬ 
sentative of all parts of the Empire, with a permanent 
organisation and personnel in each country. The 
sessions should be frequent and should be held in 
Great Britain and the various dominions and principal 
colonies in rotation, so that every member might 
have first-hand conditions of the requirements and 
possibilities of different parts of the Empire. It is 
suggested that the time of service of each member 
should be limited in order to ensure a continual fresh 
outlook. The affairs of the Board would involve 
problems of transport, new industries, hydro-electric 
power plant, the control of forestry, etc. Moans 
would have to be taken to raise an adequate Empire 
development fund, to which all parts of the Empire 
would make contributions. Sir Robert Hadfield 
lays great stress on the scheme being a federal one, 
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in which oo-operation and not dictation must be the 
guiding principle. He rightly insists that every part 
of the Empire would stand to gain. There is no sug¬ 
gestion that Great Britain alone would benefit or 
should in any way domineer over or exploit the 
oversea parts of the Empire. It is important that, 
as he proposes, the Empire Development Board 
should be kept free from the machinery of party 
politics. 

Members of the British Association visiting South 
Africa this year who were interested in the aroheeology 
of the sub-continent would bo grateful to the Trustees 
of the South African Museum for the opportune pub¬ 
lication of the monograph on “ The Stone Age 
Culture of South Africa ”, which was issued as Vol. 
27 of the Annals of that institution just before the 
meeting took place. This publication, which may be 
regarded as the most important which has yet 
appeared on the Stone Age in South Africa, has been 
written by Mr. C. van Riet Lowe and Mr. A. J. H. 
Goodwin, the geologist, in collaboration. Some of 
the results of Mr. Lowe’s investigations in the Vaal 
River Valley aa reported to the Anthropological 
Section at Johannesburg were summarised in a recent 
issue of Nature (Sept. 14, p. 413), and from this their 
importance may be gauged. The problems of the 
Stone Age in South Africa are many and complex. 
Those of grouping and typology have been boldly 
attacked and some considerable progress has been 
made, not indeed towards finality, but at any rate 
to such an agreed system as will afford a basis for a 
very real and rapid ad vance in the study of the im¬ 
plements themselves. The geologioal problems, upon 
which the prehistoric chronology depends and by 
which the sequence of types in time is to be deter¬ 
mined, have hitherto been obscure. On both these 
sides of the investigation the progress of the last 
three or four years has been revolutionary. For this 
we are grtoatly indebted to the authors of this mono¬ 
graph, whioh sums up their work. It will be a 
standard work of reference for years to come. 

The reports that appeared in the Press during the 
last few days of September of an exceptionally severe 
hurricane in the Bahamas were not sufficiently precise 
to indicate exactly what path the storm followed. 
This want of precise information was apparently due 
in part to the interruption of communications caused 
by the storm itself, whioh is said to have caused more 
damage in Nassau than has any other visitation of a 
like kind so far back as records are available. The 
mean path of September storms passes directly across 
a part of the West Indies, and the fact that this par¬ 
ticular storm appears to have joined the normal path 
near the southern extremity of Florida without pass¬ 
ing over any part of the West Indies was taken to in¬ 
dicate that it was moving in an abnormal manner. 
Statistics in regard to the frequency of West Indian, 
hurricanes in different months show that 70 per cent 
have occurred before the beginning of October, and 
that in forty-four years forty-five have occurred in 
October and only four in November ; consequently, 
granted an average year, the worst should be over by 
now. Against the comfort to be derived from these 
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statistics should be set, however, the possibility that 
the abnormal extension this year of summer warmth 
into autumn on both sides of the Atlantic may disturb 
the normal expectation and prolong the cyclone 
season beyond its usual span. 

On Sunday, Sept. 22, Sir J. 8* Allen, M.P., un¬ 
veiled a memorial plaque in the new Westminster 
Cathedral at Vancouver to the memory of Captain 
Cook. The plaque was given by the Royal Empire 
Society and the inscription reads as follows : 

“ To Commemorate the Life and Work of 
the intrepid explorer of the Pacific 
James Cook 
(1728-1779) 

Captain in the Royal Navy. 

Who prepared the way for General Wolfe 
to Quebec 

and in the month of March 1778 
First revealed the wealth of this Province.’* 
Captain Cook’s voyage up the west coast of North 
America in 1718, which took him as far as the Bering 
Straits, is believed to have inspired the journey 
made fourteen years later by Vancouver, who cir¬ 
cumnavigated the island which now bears hie name. 
Vancouver, it may be added, sailed with Cook twice ; 
was made a commander in 1790 and as such was 
appointed to the Discovery . His voyage of explora¬ 
tion lasting four years (1791-1795) took him to 
Australia, New Zealand, and North America. He 
died in May 1798, when his work “ Voyage of Dis¬ 
covery to the North Pacific Ocean ” was nearing 
completion. 

The Canberra Times of Aug. 6 gives an account of 
the impressive funeral ceremony of the late Dr. W. 
G. Duffield, Director of the Commonwealth Solar Ob¬ 
servatory, whose scientific work was described in our 
issue of Sept. 21. The site was appropriately chosen 
near the summit of Mt* Strombo, within view of the 
observatory which is indebted so largely for its in¬ 
ception and equipment to his personal enthusiasm and 
generosity, and near the spot where the giant telescope 
which it is hoped to provide is to be installed. The 
site was specially consecrated by the Bishop of 
Goulbum, and the funeral was attended by the 
Ministers of Defence and of Home Affairs, and other 
government officials, and by a large concourse of 
friends. 

The first formal meeting of the Radium Commis¬ 
sion, under the chairmanship of Lord Lee of Fare- 
ham, was held on Sept. 27, and was devoted to a 
preliminary survey of the ground which has to be 
covered. This body, it will be remembered, was 
appointed, as the result of the report of a sub-com¬ 
mittee of the Committee of Civil Research, to take 
charge of the radium held by the National Radium 
Trust (see Nature, May 4,1929, p. 697). Offices have 
now been taken for the Commission at 5 Adelphi 
Terrace, Strand, London, W.C.2, and Prof. S. Russ, 
of the Middlesex Hospital Medical School, has been 
appointed scientific secretary. At the recent meet¬ 
ing it was decided that the radium at the disposal of 
the Commission should be kept at the National 
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Physical Laboratory, which would also undertake the 
testing of consignments received from manufacturers. 
It i$ not expected that more than three grams will be 
available for distribution before the end of the present 
year ; in addition, a four-gram ‘ bomb * for intensive 
radiation may be obtained on loan from the manu¬ 
facturers, for a limited time free of charge. It has 
been agreed in principle that, in distributing supplies 
of radium, preference shall be given to centres where 
radium therapy will be combined with teaching and 
research* In order to reduce overhead charges on the 
National Radium Fund, the Commission proposes to 
lend radium on terms which will recoup it for expenses 
incurred, apart from the purchase price. 

For nearly seven years bird sanctuaries have been 
established in the royal parks in London and its 
vicinity, and the occasion of the publication of the 
Annual Report for 1928 (London : H.M. Stationery 
Office. 9d. net) has been taken to review the pro¬ 
gress made. The sanctuaries have been created at 
small cost and without withdrawing from the public 
ground to which they already had access. Develop¬ 
ment has followed on very simple lines. In oertain 
enclosures grass has been allowed to grow, unshorn 
by the gardener, and additional shrubs and under¬ 
growth such as gorse and brambles have been planted 
to afford cover and nesting sites for the birds. 
Periodical thinning is oarried out where necessary in 
order to admit light and air, nesting-boxes and nesting- 
material have been provided, food is supplied during 
hard weather, and vermin are kept down so far as 
practicable. The result has been excellent from the 
birds’ point of view, and the public shows an increas¬ 
ing interest in the sanctuaries and their inhabitants. 
Appendices to the Report describe the more interest¬ 
ing happenings at the various sanctuaries, and give 
lists of breeding birds and bird visitors. It is satis¬ 
factory t-o record that the Report, instead of being a 
duplicated foolscap document, now appears in much 
more convenient form as a printed octavo pamphlet. 

It is well known that the Large Copper butterfly 
(Chrysophanus dispar ) is extinct in the British Isles, 
the last examples of this fine insect having disappeared 
from its home in the fen cquntry about 1860. In the 
Entomologists' Monthly Magazine for September, refer¬ 
ence is made to the work of the Committee for the 
Protection of British Lepidoptera. The lost British 
race of this butterfly very closely approaches in char¬ 
acter the continental form batavus Obth. and the Com¬ 
mittee has been instrumental in arranging an experi¬ 
ment of forming a colony of this Dutch race in Eng¬ 
land. A highly promising locality for the purpose 
waa found in Wood Walton Fen, Hunts, and mainly 
owing to the efforts of Capt. E. B. Purefroy, a supply 
of the race batavus was liberated in the summer of 
1627. The young larvee survived the winter floods of 
1927-28 and the butterflies have been seen in the 
summers of 1928 and 1929. During the present year, 
however, parasites reduced its numbers very con¬ 
siderably, but it is hoped that the future success of the 
colony is assured. It is noteworthy that the * Berlin 
form ’ rtA&us has been well established in Southern 
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Ireland since 1914 through Capt. Purefroy’s efforts. 
The coloured plate illustrating European races of the 
insect is published through the courtesy of the Ento¬ 
mological Society in the Proceedings of which (pp. 58- 
68 ; 1929) the original plate and an account of the 
work of the above-mentioned Committee will be 
found. * 

The exj>editions fitted out by the great museums 
abroad are generally looked upon as scientific luxuries, 
but in proper hands they result in an enormous gain 
to the general public as well as to the scientific expert. 
This is well illustrated in the Annual Report of the 
Director of the Field Museum of Chicago for 1928. 
The Museum is famous for its expeditions, of which at 
the time of the Report thirteen were in the field, one 
circumnavigating the Pacific Ocean, one in eastern 
China, others in Europe, Mesopotamia, Abyssinia, 
Arabia, and various parts of America. A glance at 
the completed work of the year within the walls of the 
Museum shows how well the expeditions are made to 
subserve the exhibition side of the Museum’s activities. 
The most important of the year’s natural history ex¬ 
hibits were habitat groups of Marco Polo’s sheep, of 
Himalayan ibex, and of the rare mountain nyala of 
Abyssinia, the last group including no less than five 
individuals ; and in each case the specimens were 
collected by a Field expedition. 

Tukn to the development programme of the Field 
Museum and the same utilisation of expedition results 
is in strong evidence. During 1928 there were com¬ 
pleted and opened to the public six large new exhibi¬ 
tion halls in the Department of Anthropology. They 
represent a floor area of 58,000 square feet. The new 
collections shown there illustrate the ethnology of 
Africa and Madagascar, the latter probably the world’s 
finest collection of its kind, and this fine spectacle the 
public owes to the labours of the Captain Marshall 
Field Anthropological Expedition to Madagascar in 
1926-27. So with the other enlarged and reinstalled 
collections representing the ethnology of the Melan¬ 
esian regions, India, Siberia, and Korea, and Egyp¬ 
tian archaeology. For the funds to carry out these 
expeditions, and for many gifts in kind besides, the 
Museum is indebted to the public spirit of the Ameri¬ 
can people. It is a noteworthy achievement, which 
the great museums in Britain cannot but admire and 
envy. That the American public appreciates the 
good work being done on its behalf is shown by the 
fact that for the second year in succession the annual 
attendance of visitors has exceeded a million. 

The essential requirements of photomicrographic 
apparatus for metallurgical work were discussed in 
an article in Nature of Oct. 8, 1927, p. 616, and 
attention was directed to several mechanical details 
in British-made apparatus in which improvement 
might be effected. Afterwards, Sir Robert Hadfield, 
on behalf of Messrs. Hadfields, Ltd., invited British 
manufacturers to supply an apparatus which would 
fulfil the specified requirements. This invitation was 
accepted by Messrs. R. and J. Back, Ltd., who suc¬ 
cessfully made a specially designed instrument em¬ 
bodying not only the suggested improvements but 
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also several novel features. It is now catalogued as 
the Beck Hadfield Metallurgical Microscope, and 
we are glad to learn that instruments of this type have 
already been supplied by Messrs. Beck to various 
firms. Devices incorporated in the apparatus with 
the view of ease in manipulation include means for 
instantly transferring the image from the visual ob¬ 
servation ocular into the camera ; for observing and 
focusing the image on a ground glass screen at the 
back of the camera or, alternatively, on a second 
ground glass screen at the side ; and for the rapid 
adaptation of the apparatus for macro-photographic 
work. A new method of illumination is adopted in 
which all the parts of the system are fixed, except the 
lamp, which may have to be adjusted if the bulb is 
replaced, any form of exceptional illumination being 
made by moans of special diaphragms. Since the 
illuminating train cannot move out of adjustment, 
the instrument is always ready for the most exacting 
work. A complete description of the apparatus may 
be obtained from Messrs. R. and J. Beck, Ltd., 
69 Mortimer Street, London, W.l. 

After a long period of development, electric 
trolley vehicles have proved that in certain cases 
they are preferable to other forms of road transport. 
Several tramway undertakings are adopting them 
either to replace their trams or as an auxiliary to 
them. We learn from the English Electric Journal 
for September that Bradford Corporation has been 
one of the most enterprising authorities in exploring 
possible uses for railless vehicles. Some of these 
weigh eight tons and have seating accommodation 
for 26 passenge'rs in the lower saloon and 30 in the 
upper saloon. The power equipment consists of a 
twin 80 horse-power motor having two armatures 
arranged to operate with series-parallel connexions. 
Thus they have the same flexibility, and enable the 
same economies to be effected as in a series-parallel 
tromoar equipment. Both of the back axles of the 
six-wheel buses are driven by the motor. The design 
is very robust and inspection is easy ; the cost of 
maintenance, therefore, is low. Connexion is made 
to the trolley wires by double trolleys which have a 
range of 16 feet on both sides of the vehicle centre 
line. Three brakes are provided, namely, a foot- 
operatod electric brake with four notches, an air 
brake operating independently on brake drums 
attached to each of the six-wheels, and a hand brake 
working on the four rear wheels. This form of road 
transport will probably become popular. It is as 
well sprung • as a petrol bus and as comfortably 
fitted. Owing to the absence of gears it rims more 
smoothly and with less noise. This is particularly 
noticeable on gradients, owing to the steady rate 
at which the acceleration can be increased. Trolley 
buses also provide a steady load for the supply 
station, and so would lead to the reduction in the 
cost of electric power for all purposes. 

The new headquarters of the London Underground 
Railways at Broadway, Westminster, is electrically 
heated on a novel thermal storage system. A full 
description of this system is given in the Electrical 
Review for Sept. 20. The electric current is taken 
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from the company’s 11,000 volt traction system, and 
is connected with the circuit except during the two 
four-hour periods when the railway load is a maximum. 
The heating throughout is effected by piping coils 
through which water is kept circulating, and embedded 
in the concrete of the building. The water is heated 
in cylinders by means of immersion heaters the tem¬ 
perature of which varies from 130° F. to 300° F. As 
the water is supplied from tanks on the twelfth floor 
of the building at a pressure of 70 lb. per square inch, 
and the upper temperature limit is the boiling point. 
The heat is controlled automatically. So long as the 
temperature of the flowing water is greater than 130° 
F., no water is admitted from the storage cylinders, 
but at lower temperatures water is admitted. Thioe 
storage cylinders are used in normal working, one 
being kept in reserve. Each cylinder takes a load 
of 336 kilowatts. The whole of the storage system 
is 1 lagged ’ with three-inch cork insulation. It is 
calculated that if the system was left from mid-day 
on Saturday until Monday morning filled with water 
at 300° F. and with the circulating system shut down, 
the temj>eratiire of the water would only fall by about 
two or three degrees. The water is obtained from 
two artesian wells, 500 feet deep, and is taken from the 
basement tanks to the roof tanks by electrically 
operated Sulzer pumps. These motors and pumps are 
controlled automatically by switches operated by 
floats in the roof tanks. 

Early in the days of the application of X-rays in 
the field of medicine, the harmful and serious effects 
upon patients and operators who had exposed them¬ 
selves too freely to the rays showed that they exerted 
a profound influence upon the organism and the cell. 
It was only two years ago, however, that Muller's an¬ 
nouncement of the transmutation of the gene indicated 
how fundamental the influence of the rays might be. 
His discovery led to intense activity in a new field of 
research. Muller's results have been amply verified, and 
new ways of using X-rays to facilitate genetic research, 
through altering and rearranging chromosomes as 
well as genes, have been discovered. So suggestive 
and far-reaching are the results already attained that 
the June number of The Journal of Heredity, enlarged 
to 64 pages, has been devoted entirely to the theme. 
Authoritative accounts dealing with both the botanical 
side (on species of the genus Nicotiana) and the 
zoological side {Drosophila and the parasitic wasp 
Habrobracon) indicate the effects upon general growth 
and the more delicate interferences with cell structures. 

It is impossible to deal here with all the results, but, 
in short, it may be stated that in plants and animals 
two types of genetic modification take plaoe—an 
aberrant distribution of chromosomes, and hence new 
combinations of characters, and actual mutations in 
genes. 

It has often been pointed out that the development 
of speedy and heavy traffic on main highways has 
been responsible for an increasing slaughter of wild 
creatures. Miss Jean M. Linsdale, however, points 
out, in the July issue of The Condor , that this is but 
one, and not the most important, influence of roadways 
on bird life. The undergrowth of road-sides and their 
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hedges afford abundance of nesting sites, telephone 
wires make much used perches and lines of observa¬ 
tion, and the road surfaces supply the luxuries of dust- 
and water-baths. She might have added that roads 
have been instrumental in increasing the range of 
various creatures, which have followed the trail of 
scattered food or found a bridge a means of crossing 
an impassable river. On the whole, roadways and 
their adjuncts have probably been more potent 
for the increase than for the diminution of animal 
life. 

Sir Hubert Wilkins was to leave New York for 
Montevideo last week on his way to Deception 
Island to resume his flights in the Antarctic region. 
The Times says he will be accompanied by Mr. 0. 
Porter, the mechanic who was previously with him 
in his Arctic and Antarctic flights, and two airmen, 
Messrs. P. Cramer and A. Cheese man, who have had 
experience of Arctic flying. The two Lockheed Vega 
aeroplanes they are taking with them are those used 
in last year’s expedition. Sir Hubert Wilkins pro¬ 
poses to make an advanced base at Margaret Bay in 
Hearst Land in Lat. 66° 7' S., Long. 66° W. A small 
vessel lent by the British Colonial Service will trans¬ 
port store* and equipment. From this base a flight 
will be made to the Bay of Whales in the Ross Sea, 
where Commander R. E. Byrd has the base of his 
expedition. This flight, if successful, should reveal a 
long stretch of the unknown coast line of Antarctica. 
If no suitable site for a base can bo found on Hearst 
Land, the longer flight from Deception Island to the 
Ross Sea, a distance of 2300 miles, will be attempted. 
One of the aeroplanes of the expedition will carry a 
radio transmitting set with a radius of 400 miles. 
The bases at Deception Island and Margaret Bay will 
have transmitting and receiving sets. 

From a Daily Science News Bulletin issued by 
Science Service, Washington, D.C., we learn that a 
new bird refuge has been established on a group of 
islands off the tip of Florida by executive order of 
President Hoover. The group consists of Snake Key, 
North Key, and Dead Man or Bird Key. It will be 
known as the Cedar Keys bird refuge, and will be 
administered by the Biological Survey of the U.S. 
Department of Agriculture. 

The Annual Report of the National Physical 
Laboratory for 1928 has been divided into eight parts, 
each dealing with a particular department, and each 
part may now be purchased separately, at a price 
which averages Is. 6d. A part of general interest is 
that on the units and standards employed at the 
Laboratory, containing 20 pages and costing Is. It 
gives clear and precise definitions of the standards of 
length, mass, capacity, density, time, barometric 
pressure, temperature, radium, X-ray intensity, elec¬ 
trical units, and candle power of light sources. It 
will be a great help to those conoemed with measure¬ 
ments to be.able to turn to this authoritative pamphlet 
on the subject. 

AS LIB, Information is the title of the new 
quarterly bulletin of the Association of Special 
Libraries and Information Bureaux. It is designed 
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to keep members of the Association in touch with 
the work of the Council and with one another, for 
experience has shown that an annual conference is 
insufficient to keep together an Association unless it 
is supplemented by reports of progress issued at 
short intervals. The present number contains a 
useful summary of papers read at the recent Cam¬ 
bridge Conference. It will be interesting to see what 
form subsequent numbers take. ASLIB . includes 
representatives of applied science, education, and the 
humanities, and it will tax the ingenuity of the 
editor of the bulletin to find material which will be 
of general appeal to its members. 

We are asked to announce that Messrs. C. F. 
Casella and Co., Ltd., scientific instrument makers 
and mechanical engineers, have removed to new and 
larger premises at Regent House, Southampton 
Street, Fitzroy Square, London, W.l. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A teacher 
for mechanical and electrical engineering in the Day 
Technical school of Kenrick Technical College—The 
Director of Education, Education Offices, West 
Bromwich (Oct. 15). Assistant inspectors under the 
Ministry of Agriculture and Fisheries in connexion 
with agricultural, dairying, and horticultural educa¬ 
tion and research—The Secretary, Ministry of Agri¬ 
culture and Fisheries, 10 Whitehall Place, S.W.l 
(Oct. 21). A Bosoh professor of bacteriology in the 
University of Sydney—The Agont-Goneral for New 
South Wales, Australia House, Strand, W.C.2 
(Nov. 9). A professor of economics in the University 
of Tasmania — The Agent-Genoral for Tasmania, 
Australia House, Strand, W.C.2 (Dec. 1). A pro¬ 
fessor of psychology (theoretical and practical) and 
a professor of the theory of teaching, under the 
Egyptian Ministry of Education—The Under-Secretary 
of State, Ministry of Education, Cairo. A full-time 
lecturer in mathematics at the Borough Polytechnic 
Institute—The Principal, Borough Polytechnic Insti¬ 
tute, Borough Road, S.E.l. A handicraft teaoher 
(wood and metal work) under the Warwickshire Educa¬ 
tion Committee—The Director of Education, County 
Education Office, Warwick. An assistant teacher of 
arts and crafts at the Woolwich Polytechnic—The 
Principal, Woolwich Polytechnic, S.E.l8. Nautical 
examiners under the Aeronautical Inspection Direc¬ 
torate of the Air Ministry — The Secretary, Air 
Ministry (I.G.), Kingsway, W.C.2. A laboratory 
assistant under the Government of Tanganyika Terri¬ 
tory for the Soil Chemistry Laboratories in the Agri¬ 
cultural Research Station at Amani — The Crown 
Agents for the Colonies, 4 Millbank, S.W.l (quoting 
M/1797). A junior assistant under the directorate of 
explosives resoarch of the Research Department, 
Woolwich—The Chief Superintendent, Research De¬ 
partment, Woolwich, S.E.18. A director of the 
Imperial Institute of Veterinary Research, Muktesar, 
India—The Under-Secretary of State, Servioes and 
General Department, India Office, Whitehall, S.W.l. 
A post-graduate research student at the Cardiff City 
Mental Hospital—The Medical Superintendent, Cardiff 
City Mental Hospital, Whitchurch, near Cardiff. 
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Research Items. 


A Fijian Game in Assam.—In Man for September, 
Mr. J. H. Hutton refers to what has been called the 
‘national game’ of Fiji, ft sport called Veitingga , played 
with a reed, on specially prepared throwing grounds, 
where the reed is thrown so as to strike the ground anti 
then spring upwards towards the mark. He records 
the occurrence in Assam of a similar game, now noted 
for the first time in further Asia. The game is played 
by the Dzunokehena group of the Angami. Here also 
it is played on a prepared ground. The reed is pro¬ 
pelled under-arm, running, and distance in a straight 
line is the test of skill. A variant is played with a 
stick, instead of a reed, thrown over-arm so as to 
strike hard on the ground. This form is played on the 
Parapit River in South America. It is to be noted 
that a game played with flat round beans also appears 
both in Assam and the Pacific, the Assamese name for 
the bean being alau t and the Fijian Walai. In Samoa, 
discs of coconut shell are used. Its occurrence in the 
Philippine Islands affords a link between its distribu¬ 
tion in the Pacific and the continent of Asia, where it 
prevails throughout Burma and the Assam hills south 
of the Brahmaputra. 

The Thadou Kukis.—Mr. William Shaw, of the 
Assam Civil Service, has published a report on the 
Kukis, in particular on the Shitlha clan, in the Journal 
and Proceedings of the Asiatic Society of Bengal , N.S., 
vol. 24, No. 1, to which Mr. J. H. Hutton contributes 
an introduction and notes. Mr. Hutton points out 
that since the suppression of the Kuki rebellion an 
era of closer administration has set in and missionary 
work has been extended, with the result that tribal 
sanctions and organisation have been weakened. The 
result is a great deal of dislocation, litigation, and 
general friction, as well as a diminution of general 
prosperity. Mr. Shaw’s account therefore describes a 
state of transition differing considerably from condi¬ 
tions of a few years ago. The Thado are a scattered 
hill tribe of which the total numbers probably amount 
to about 50,000. The Kuki race, of which they form 
part, is obviously of northern origin and no doubt 
closely related to the Kachin ; but they have absorbed 
many alien elements, including Shan, Mon-Kmer, and 
Negrito. Many of their customs are suggestive of the 
Khasis and Aos, both of Indonesian affinity. Points 
of Kuki culture are suggestive of the culture of the 
pagan Malays of the Indian Archipelago and the 
Philippines ; for example, the Thado custom of bury¬ 
ing the dead in what must be a troublesome excava¬ 
tion leading cut of a simple pit grave reappears in 
Sumatra and in the Philippine Islands, where the 
Tingusan and Mandaya who follow it, also share with 
the Lushei and probably some tribes of Borneo the 
custom of eating part oi the liver of a slain foe. All 
Kukis, including the Thado, are slave hunters. On 
the other side, a connexion with India is seen in the 
custom among old and old-fashioned men, who when 
performing ceremonies to propitiate any spirit, use an 
action to express their reverence which consists in 
placing the palms of their hands together and raising 
them in front of the face with the thumbs to the fore¬ 
head. This custom may be compared with such uses 
as the word taima for the number 10,000, that is, a 
lakh, and the practice of singeing a tiger’s whiskers. 

The Earliest Exhibition of Reflex Activity.—The 
association of definite reflex actions with the develop¬ 
ment of the myelinisation of the central nervous 
system has been followed in foatal and young kittens 
by Orthello R. Langworthy (Carnegie Instit., Contri¬ 
butions to Embryology, vol. 20, No. 114,1929). In the 
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youngest animals studied there were medullated 
fibres in the spinal cord, and the functioning of the 
myelinated reflex arcs might well explain the reflex 
activity of the animal. Pathways appear to become 
myelinated in the order in which they developed 
phylogenetically. As regards the correlation of reflex 
activity with medullation, bilateral movements of the 
extremities begin to co-ordinate when the ventral 
commissural fibres of the cord receive their myelin 
sheath. The animals turn the body at a time when 
the myelinated vestibular fibres reach the spinal cord. 
The hind-leg movements become better co-ordinated 
when myelinisation becomes more marked in the 
lumbar portions of the cord. 

Factors in Plumage Coloration.—Experiments have 
been carried out by Drs. A. W. Greenwood and J. 8. S. 
Blyth to test the influence of thyroid and gonad upon 
the coloration of the plumage of brown Leghorn fowls 
(Proc. Roy . Soc . Edinburgh, vol. 49, p. 313). Deficiency 
of thyroid results in decrease of molanin and increase 
of red pigment, associated with an increase in the 
amount of fringing due to lack of barbule formation. 
A surplus amount of thyroid produces opposite results. 
In the first case the female pattern tends to disappear ; 
in the second it shows practically no modification. 
The authors suggest that the plumago typical of the 
inale is developed independently of the gonad and 
depends upon a high level of thyroid functioning, 
whereas in the female both gonad and thyroid play a 
part, the former stimulating the latter, so that the 
appearance of a hvperthyroid effect is produced. The 
fact that chicks of both sexes possess a female type of 
plumage does not invalidate the theory, since the 
chick plumage may be looked upon as developing 
under the influence of the yolk in its own yolk sac, 
and there is evidence that yolk may have a modifying 
effect on plumage similar to that of the ovary itself. 

Norwegian Herring.—State departments administer¬ 
ing fisheries are, periodically, bv reason of public 
agitation, faced with the difficult task of deciding 
whether or not it is in the best interests of the State 
to revise existing laws governing some part of its fish¬ 
ing operations. More than once, preoise knowledge 
of the life history of the fish concerned has provided 
legislators with conclusive evidence upon which to 
base their policy of action. In Norway, just suoh a 
situation arose regarding the fishery for young 
herrings. A most able review of the results of current 
scientific investigations as applied to the oontentious 
questions raised has recently been published by Dr. 
Einar Lea in the J oumal of the International Council for 
the Exploration of the Sea , vol. 4, No. 1, Copenhagen, 
1929. Lea's illustrated outline of the life-oyole of the 
Norwegian herring brings to notice an 1 oceanic stage', 
adopted in the third or fourth year of life and extend¬ 
ing over one, two, or three years according to the in¬ 
dividual. During this stage the fish develops towards 
first maturity. Each year, those individuals which 
will be ready to spawn in the coming; spring separate 
from the rest, and in the fullness of time arrive on the 
spawning grounds as recruit-spawners. These new 
facts are, as Lea shows, of immediate and indispens¬ 
able value in the legislative considerations concerning 
the inshore fisheries for young herrings. 

Plaice in Danish Waters.—In Report of the Danish 
Biological Station , vol. 34 (192B), three papers deal 
with the life history of the plaice in Danish waters. 
Dr. Blegvad, discussing the possible causes con* 
tributing to a decrease in the quantity of plaice* 
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food during the years 1924-27, makes the suggestion 
that this was due to the enormous increase in 
numbers of the blenny Zoarces and gobies during these 
years, their consumption of food keeping down the 
quantity available to plaice. Dr. Johansen writes 
concerning the annual transplantation of plaice in the 
Limfjord. Each year since 1908, with the exception 
of two war years, 1917 and 1918, from one to three 
millions of plaice have been transplanted, the costs 
of transplantation being borne almost entirely by the 
State. A disquieting fact concerning the yield from 
the annual planting is that there has been a marked 
falling off in recent years. Thus, while during the 
period 1899-1907 only 36 per cent of the fish planted 
were lost before being captured as marketable fish, 
the corresponding loss during 1918-27 had risen to 
73 per cent. Marking experiments have shown that a 
very large percentage of the fish planted aro caught 
shortly after liberation. A third paper, by Dr. A. J. C. 
Jensen, deals with the relation between the size of the 
daice-stock and the quantity of 1 first class plaice 
ood ’ in certain parts of the Limfjord. 

Insecticidal Constituents of Pyrethrum.—In the 
Journal of Agricultural Science, vol. 19, part 2, 
April 1929, Messrs. F. Tattersfleld, R. P. Hobson, and 
C. T. Gimingham describe the isolation of the toxic 
constituents of pyrethrum. The method adopted was 
that of Staudinger and Ruzicka, who named the 
constituents pyrethrin I. and pyrethrin II. It is 
evident from tne data given by Dr. Tattcrsfield and 
his co-workers, that pyrethrin i. is, to certain insects, 
the most highly toxic contact poison at present known. 
The important fact emerges from these researches that 
the insecticidal properties of pyrethrum are almost 
entirely due to this constituent. When tested on the 
bean aphis (Aphis rumicis ), it was found to be about 
ton times as toxic as pyrethrin II. Two micro- 
analytical methods of determining the pyrethrin con¬ 
tent of the flower-heads are described, and the results 
obtained for a series of pyrethrum samples agreed 
with their observed insecticidal properties to the 
aphis mentioned. Pyrethrum, in being comparatively 
harmless to man, has advantages over most potent 
insecticides. Its application is, however, circum¬ 
scribed owing to the fact that certain insects are very 
resistant to it, and to the supposed readiness with 
which its toxicity is lost. The authors are of opinion 
that its uso could be extended, and suggest that this 
might be facilitated if the content of pyrethrin I. 
could be increased by selective plant breeding. 

A Rare Fossil Marsupial.—In 1921 a new genus, 
Euryzygoma, was created by Heber A. Longman for a 
fossil marsupial characterised by the peculiar develop¬ 
ment of the zygomatio arches. At the time a writer in 
Nature; (May 19, 1921, p. 372) doubted the advis¬ 
ability of separating this form generically from 
Nototherium, but fresh material has now turned up 
from the original locality, Brigalow, Darling Downs, 
Queensland, and in the fragments, which compose 
about half a cranium of an individual much younger 
than the type speoimen, Longman finds those 
peculiar developments of the zygoma which were so 
marked in the adult (Mem, Queensland Mus vol. 9, 
June 1929, p. 247). He concludes that the characters 
are distinctive and of generic value, and that Eury - 
zygoma dunense is an extremely specialised member of 
the Nototherium group, exemplifying the evolution of 
a bizarre type. The suggestion is repeated, and is 
supported by reference to analogous structure^ in 
other extinct mammals, that the prolongation of the 
inferior lateral processes of the anterior part of the 
zygoma may have been, associated with the presence 
of 1 cheek pouches \ 
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Locomotion of Urocoptid Snails,—Snails of the 
family Urocoptid®, as studied by Henry A. Pilsbry in 
the West Indies, exhibit a peculiar mode of locomotion 
(Proc. Acad . Nat . Sci. Philadelphia , vol. 81, 1929, 
p. 449). The muscular waves which pass along the 
loot are rather rapid in movement, are narrowly 
localised, and raise the sole clear of the surface upon 
which the snail crawls, in such a way that the edges 
of the raised fold are kept in contact and the wave 
appoars as a fine straight line across the sole. In some 
species only one wave is in progress at a time. The 
result of this deep and compressed wave is that no 

{ Dortion of the foot elides upon the substratum, as 
lappens in the case of ordinary snails. The author 
regards this as an adaptation to movement upon the 
minutely roughened and slightly porous surfaces of 
limestone rocks and cliffs, to which moist bodies tend 
to adhere. Species of other families on these cliffs, 
which did not possess the adaptive wave, differed from 
the Urocoptids in moving slowly and in exuding 
copious slime which lubricated the track. 

Defective Graft Unions in Apple and Pear.—The 
failure of some types of apple and pear to unite with 
the stock when grafted on to other types, has led to 
the practical recognition of ‘ uncongeniality * between 
such types, although in most cases the grafting 
operations may be quite successful. After studying 
microscopically a number of * congenial * and 1 un¬ 
congenial * grafts, F. C. Bradford and B. G. Sitton 
(Bull. Mich. Agric. Expt, Stat ., 99, p. 108 ; 1929) 
conclude that the failure of uncongenial unions is due 
to the inability of the cambia of scion and stock to 
unite, particularly on the outside, where contact be¬ 
tween the phloem tissues should be effected. A certain 
amount of union on the xylem side of the oambium 
is common, but this tends to break down and ulti¬ 
mately to fail. The breaking down appears to be 
seasonal as it occurs after the period of maximum 
cambium activity. Un congeniality appears, however, 
to be quite independent of the differences in duration 
and time of oambial activity of stock and scion. 
Rather it appears to result from chemical differences 
between the uncongenial tissues, because a marked 
feature of the transitional areas at the junctions is 
the presence of deposits or precipitates inside many 
of the cells. A further factor of great importance is 
that the stock apparently receives little or no organic 
food from the scion, presumably owing to lack of 
phloem connexions. Hence, if the stock is without 
leafy branches of its own, it will die. On the other 
hand, if the stock has independent leaves, the grafted 
branch may persist for some time and even bear 
fruit, in the same way as a ringed branch may do. 

Niagara Falls.—Erosion and water diversion for 
power purposes have had a serious effect on the 
Horseshoe Falls at Niagara. Recession is said to 
average 3-7 feet a year on Canadian or Horseshoe Fall. 
This, together with the diminished flow, has left bare 
the flanks of the Canadian falls and thinned out the 
flow over the American falls to such an extent as to 
impair the scenic beauty of the falls as a whole. After 
two years’ study of the problems involved, the Inter¬ 
national Niagara Board issued a report and suggested 
remedial measures which are now to be put in hand. 
It is believed that it will be possible to distribute the 
water so as to cover the bared flanks of the Canadian 
falls and to check the present rate of erosion. The 
remedial works are to be built under conditions that 
will admit of their being tested in the course of con¬ 
struction and adjusted in plan if necessary. Experi¬ 
ments are to be made on the effect of diversion of 
further quantities of water from the falls. From 
October to March for seven years, an additional 
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10,000 cubic feet per second will be diverted on each 
side of the river and the effect on the scenic beauty of 
the falls noted. 

Atmospheric Ozone.—The September issue of the 
Proceedings oj the Royal Society contains a note by 
Dra. GOtz and Dobson on the ozone content of the 
atmosphere above the Arosa Observatory. They have 
now established the important result that the average 
height of the ozone in the air is not lower when there 
is much present than when there is little, but that, if 
anything, the reverse is more nearly true. There is 
also some indication that the height is greater in 
spring than at other times of the year, but this is not 
yet certain. The observations have been discontinued 
temporarily until more suitable instruments than those 
at present available have been obtained for making 
exposures when the sun is low, as this cannot be done 
at present when it is less than 14° above the horizon. 

Diffraction of Cathode Rays.—A further paper on 
the diffraction of cathode rays has been published by 
Prof. G. P. Thomson in the September number of the 
Proceedings oj the Royal Society. As in hie earlier work, 
he has employed for gratings the irregularly orientated 
micro-crystals of extremely thin metallic foils, but in 
this new work he has prepared the foils by cathodic 
sputtering on to a base of celluloid acetate or of rock- 
salt, which is afterwards removed by solution, instead 
of preparing them by thinning beaten leaf chemically. 
Prof. Thomson has been unable to produce diffraction 
rings with the slow electrons (180-300 volts) employed 
by Dr. Rupp, but one practically new line whioh 
is being developed by him is likely to prove very 
important; by photometrio measurements of tho 
diffraction rings a curve can be deduced giving the 
variation of wave-scattering with angle for the 
individual atoms, and the results which he has already 
obtained indicate that the mean position of the 
scattering material is nearer the centre of the atom 
for X-rays than it is for electrons. 

Reaction on a Platinum Surface.—In some experi¬ 
ments on the union of hydrogen and oxygen in contact 
with a heated platinum wire which are described by 
Donnelly and Hinshelwood in the August number of 
the Journal oj the Chemical Society , it was found that 
the reaction follows a different law at normal pressure 
from that reported by Langmuir at low pressures. 
This may be due to the adsorption taking place in 
layers more than one molecule thick, but more prob¬ 
ably to the presence of more active portions on the 
metal surface, when at higher pressures the less active 
centres, being now predominant, will change the 
velocity result* completely. Tho experiment* sup¬ 
port the second theoiy, and it is suggested that if the 
reaction velocity law change* with pressure the pres¬ 
ence of such centres of varying activity may be in¬ 
ferred. It is clear from these (and other) results that 
the simple Langmuir hypothesis of unimolecular ad¬ 
sorption layers m catalysis on surfaces is not always 
adequate and should not be extended into regions of 
pressure higher than those used by that investigator 
without further experiments on the influence of press¬ 
ure on the oourso of the reaction. 

Effect of Intensive Drying on -Chemical Changes.— 
Many recent experiments on the effect of intensive and 
prolonged drying on the properties of reactive systems 
have given contradictory results. In the August num¬ 
ber of the Journal of the Chemical Society, Prof, H, B, 
Baker and Prof. W. A. Bone contribute papers in 
which they make it clear that the utmost care in clean¬ 
ing and preparing the apparatus is absolutely essential 
to obtain satisfactory results. Many of the recent ex¬ 
periments have clearly been done without sufficient 
attention to these details, and it is to be hoped that, in 
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future, workers in this field will realise what is required 
and that the hasty publication of conflicting results 
will, in consequence, be minimised. As an example of 
the care necessary, it may be mentioned that pyrex 
glass is unsuitable for such work if it has been sealed 
off in contact with hydrogen, since water is, introduced 
into the system by such procedure. Again, it is men¬ 
tioned that in the preparation of an inert mixture of 
hydrogen and oxygen by drying the mixed gas from 
the electrolysis of baryta, it is necessary that the baryta 
should have been recrystallised fifteen times, with all 
imaginable precautions, before the gases were ob¬ 
tained in a state of sufficient purity ; when the neces¬ 
sary precautions were taken the experiments were 
repeated with complete success by Prof. Bone. Drying 
by heating in a current of purified air is also more 
effective than baking in an eleotric oven, since in¬ 
visible particles of dust can then be burnt up. The 
- necessity for using purified phosphorus pentoxide, 
neglect of which caused earlier failures with older 
workers, now seems to have been realised. 

Theory of Oxidation and Reduction,—The theory 
which regards oxidation as due to loss and reduction 
to gain of electrons requires some modification in the 
light of newer theories of valency, in which what are 
called covalent bonds are supposed to be due to shar¬ 
ing rather than to transfer of electrons. In the August 
number of the Journal oj the American Chemical 
Society , Prof. W. A. Noyes has given a careful and 
suggestive discussion of the way in which oxidation 
may occur, and he distinguishes three types of oxida¬ 
tion : (1) Transfer of an electron ; (2) oxidation by 
positive hydroxyl ; a molecule of hydrogon peroxide 
is assumed to be separable into two oppositely charged 
OH groups, the positive one of which can add itself to 
a lone pair of electrons, oxidising a neutral atom to an 
ion ,* (3) oxidation by semi-polar oxygen atoms, in 
which an electrically neutral oxygen atom separates 
from one compound with its six valency electrons and 
attaches itself to another molecule, as is supposed to 
occur in the formation of perchlorate from fused 
chlorate ; in case (3) the oxygen may unite with a 
hydrogen ion and form a hydroxyl group. 

Ignition of Firedamp.—A revision of an earlier paper 
of 1925 on tho above subject, incorporating recent in¬ 
vestigation, has been issued as the Sajety in Mines 
Research Board Paper No. 53 (London: H.M. 
Stationery Office. Price 6d.). The report is by Prof. 
R. V, Wheeler and Dr, H. F. Coward, and must be 
regarded as a very valuable contribution to the litera* 
ture of the subject, whioh is of fundamental importance 
in mining. It summarises existing knowledge as to the 
conditions under which various forms of heat applied 
tion, such a* compression, contact with flames, electric 
discharge and {notion, reach the combined intensity 
and duration necessary to cause ignition of various 
inflammable mixtures of firedamp (methane) and air. 
Work undertaken in other countries is considered as 
well as that carried out in England. The general re¬ 
sults indicate that any ordinary sustained flame will 
ignite all inflammable mixtures. Heated surfaces are 
relatively less dangerous than lamp flames unless 
their temperature is unusually high. A body possess¬ 
ing a large surface is more dangerous than a wire, and 
a wire is more dangerous than a frictional spark of 
equal temperature. Electric sparks are more danger¬ 
ous the more rapidly their energy is communicated, so 
that oapacity sparks are more dangerous than induct¬ 
ance sparks of equal energy. The character of the 
supply, direct or alternating, does not materially affect 
the incendivity of inductance sparks. It is clear from 
the report that very valuable research is being actively 
carried out, and it is to be hoped that another report, 
with more new work, will soon Be required. 
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The Thirteenth International Physiological Congress. 


HPHESE meetings have occurred trienziially with the 
-1* exception of the interruption caused by the War. 
Since the armistice, physiologists have assembled in 
turn at Paris. Edinburgh, and Stockholm, but this is 
the first occasion on which they have oongregated 
outside Europe. The remarkable success of this 
experiment has far exoeeded the expectations of the 
most optimistic among its promoters. More than 
300 registered European representatives with, in 
many cases, wives or husbands crossed the Atlantic ; 
350 of these sailed on the s.s. Minnekahda , thus 
giving Europeans an additional opportunity for that 
contact and exchange of ideas which constitute the 
chief assets of a congress. This trip, though lasting 
ten days, was favoured with delightful weather and 
filled with a variety of amusements and sporting 
events ; yet the intellectual side was not wholly 
neglected, for the daily lectures ranged from “ The 
Holy Land ” by a returning American lady who had 
been visiting Christ’s * home town * to “ The Mystery 
of Life " by Prof. A. V. Hill. In discussing the inter¬ 
pretation of the records of heat production by living 
and dying tissues, he pointed out the necessity of 
accounting for all the purely physical changes first; 
for example, the enlianced resting heat-rate of a 
stimulated muscle is satisfactorily accounted for by 
the effect of the resulting increase of osmotic pressure 
in lowering the aqueous vapour pressure of the muscle 
and so causing a condensation of vapour from the 
surrounding medium. 

Great as was the success of the west-bound pre- 
oongrees, it was soon to be eclipsed by the official 
Congress at Boston, Mass., on Aug. 19-23, which was 
a triumph of organisation and hospitality. 700 
foreign delegates were the guests of the 1200 members 
of the Federation of American Societies of Experi¬ 
mental Biology. 

The opening lecture was delivered by Prof. August 
Krogh of Copenhagen, on “ The Progress of Physio- 
l°f?y * He pointed out that modem physiology was 
Rowing so unwieldy that just as the practical teach¬ 
ing situation had necessitated the separation of phar¬ 
macology and biochemistry as independent sciences, 
so it would be necessary to create separate chairs of 
biophysics, comparative physiology, etc. Although 
he regarded physiology ae an independent science, 
yet the necessities of practical medicine have created 
an unbreakable link, and to derive full advantage 
from this intimate relation, the study of disease would 
be the better for physiological direction and co-ordina¬ 
tion, since it is the functional reaction of the organism 
to the attack of disease and to the therapeutic 
measures which is, after all, the central problem. 
He pointed out that, although our physical problems 
have so far usually been rather elementary, yet the 
situation is rapidly changing, as shown by new dis¬ 
coveries like that of radiations from rapidly growing 
tissues. 

This reference presumably referred to the observa¬ 
tion of Gurwitsoh that when the tip of one actively 
growing onion is brought near to the tip of another 
growing onion, whether end-on or broadside-on, 
mitosis is stimulated in the latter in the neighbour¬ 
hood of the growing tip of the former; various 
filters were interposed to determine the range of 
wave-lengths to which the radiations were confined. 
Other experimenters have attempted to reproduce 
these results, but the evidence so far is insufficiently 
conclusive to warrant acceptance of so important a 
principle involving such radiating centres of activity. 
Borodin, using disc-like cultures of yeast as receptors, 
has reported enhanced budding in the immediate 
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vicinity of the tip of a growing shoot; he, however, 
localises the radiations to a different range of wave¬ 
lengths. Gurwitsch also maintains that there exist 
centres of action outside the growing embryo. The 
problem requires more rigid investigation, out with 
the evidence so far available, a statistical analysis 
would probably show that the number of positive 
results slightly exoeeds the negative. Attractive 
as this hypothesis of biological rays may appear, we 
must await further proof of their action ; even if 
direct demonstration is not forthcoming, we may by 
indirect methods, such, for example, as the already 
attempted correlation with the glucose-lactic-ocid 
metabolism of growing tissues, lend support to this 
counterpart of the fields of force encountered in the 
physical sciences. 

The hospitality extended to the delegates was on 
the most lavish and generous scale imaginable. The 
guests of honour at the banquet presided over by 
Prof. Cannon were the veterans of physiology—Prof, 
Ivan Pavlov and Prof. L6on Fredericq—who re¬ 
sponded in appropriate speeches. The president 
made some appreciatory observations on the birth of 
physiology in Italy, to which Prof. Filippo Bottazzi 
replied, and, speaking on behalf of his countrymen, 
invited the members to hold their next congress three 
oars hence in Italy, where they would be assured of a 
earty welcome. Following a short speech by the 
president tracing the rapid rise of modem physiology 
in England, Prof. A, V. Hill was invited to speak on 
behalf of British x>hysiologistH. In a notable speech 
he did appreciable service in cementing the bond of 
union between the two English-speaking nations, and 
reminded his hearers that Boston had arisen from a 
colony founded in Massachusetts by John Winthrop 
of Trinity College, Cambridge, almost exactly three 
hundred years ago. Prof. Otto Frank spoke on 
behalf of his German colleagues, and Prof. Gley, 
who is one of the finest French orators, delivered a 
most rousing speech. After the banquet, open-air 
dancing was carried on into the advancing hours of 
the following morning in the enchanting grounds of 
Harvard, delightfully illuminated by Chinese lanterns 
and a full moon and with sufficient warmth for the 
lightest of dresses. 

Another memorable evening, both from the musical 
as well as from the spectacular view, was the occasion 
of the concert of the Boston Symphony Orchestra, 
given in the quadrangle of the new and imposing 
buildings of the Harvard Medical School, when the 
marble and granite stonework, relieved by the grass 
landscape, was so harmoniously illuminated both 
from artificial and lunar sources. 

The communications and demonstrations were so 
numerous that five or six sections were run simul¬ 
taneously for seven sessions, and the subjects dealt 
with covered the whole range of life from the ante¬ 
natal state to senility and death. They were mainly 
of a detailed character, representing only small ad¬ 
vances but extending over a very wade front; conse¬ 
quently only a few of the points of interest are selected 
at random for mention. 

Using a piezo-electric method already described in 
Natube (121, 022 ; 1928), Harvey demonstrated the 
effect of high frequency sound waves on oells and 
tissues ; bacteria can be broken up by high intensity 
sound waves and the suspension sterilised. 

In discussing the mechanism of sleep, Hess brought 
forward experiments which led him to believe that 
sleep is an inhibitory state induoed as a consequence 
of a state of excitation of oertain subcortical centres; 
according to this, the induction of sleep is a positive 
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process—the promotion of restorative processes within 
the tissue. This view is direotly opposed to the pre¬ 
vailing theories of Bleep ; Pavlov, from his interesting 
address on the part played by inhibition in the 
normal activity of the brain, thinks that sleep is 
the result of the spread of inhibition throughout the 
entire cortex and subcortical centres, and that the 
spread may originate from any point whatsoever. 

The further chemical study of glutathione, a cellu¬ 
lar constituent discovered by Hopkins and found to be 
of enormous importance in the oxidative mechanisms 
of living and actively growing tissues, has proceeded 
in several directions. Kendall, starting with a couple 
of tons of baker’s yeast, has devised methods for 
increasing the yield and for estimating the glutathione 
by oxidation of the SH group with potassium ferri- 
cyanide; mention was also made that glutathione is a 
tri-peptid containing not only cysteine and glutamic 
acid, but glycine as well. [See, however, the letter 
from Sir F. Gowland Hopkins in Nature of Sept, 21, 
p. 44-5.] 

Progress was recorded in the extraction and puri¬ 
fication of some of the hormones. Doisy has ex¬ 
tracted from the urine of pregnant women by means 
either of chloroform or olive oil a product which on 
purification yielded a potent crystalline folliculin 
indistinguishable from that obtainable from follicular 
fluid ; a paradoxical situation thus arises from the 
appearance of so large an amount of the oostrous 
hormone in the blood and urine during pregnancy, in 
view of the reports of abortion produced by injections 
of this hormone. Voronoff and his eo-workers showed 
sections and photographs of ports of grafts of testes 
removed from animal and man ; they describe a 
preliminary disorganisation followed by a re-organisa¬ 
tion into two zones of which the peripheral zone is well 
v&scularised and has seminiferous ducts possessing 
active epithelial cells. 

Zavadovsky, in his investigations on the effects of 
hormones on the plumages of birds, found that activa¬ 
tion or depression of pigment formation in brown 
leghorns by thyroid gland depended on the dose, 
depigmentation following large doses. He also came 
to the conclusion that the redistribution of the pig¬ 
ment in the feather of leghorns is to be regarded as a 
specific effect of interference of antagonistic influences 
of the thyroid hormone on one hand, and the feminine 
sex hormone on the other ; his report was illustrated 
by dia-positives and skins of experimental animals. 

Williams, McGlone, and Bazett produced evidence 
for the identity of certain specific receptors with 
definite nerve end-organs in the prepuce of man by a 
comparison of the distribution of cold and warm spots 
with histological preparations by noting the depths 
and making a count. 

On the conclusion of the Boston Congress, the 
remaining foreign delegates, numbering now 750, were 
conveyed by motor buses via Plymouth to the Marine 
Biological Station at Wood’s Hole on Long Island 
Sound. Demonstrations were arranged and many 
opportunities were given for observing the micro¬ 
technique developed by Chambers and his co-workers 
for physiological study of the contents of a single cell. 


Methods of collecting material were shown to small 
parties on short expeditions in the laboratory’s yachts. 
The day was brought to a delightful close with the 
local festive event of a ’clam-bake \ These shell¬ 
fish, most closely approached by our mussel, are dug 
out of the sand and baked with sweet potato pr other 
vegetable on the sand. 

The party reached New Haven next morning by 
steamer, where they had an opportunity of visiting 
Yale University; they were welcomed by Prof. 
Yandell Henderson, who showed them, amongst other 
things, radiograms illustrating the production of 
atelectasis and of pneumonia in animals and its 
relief in these cases as well as in man, by the adminis¬ 
tration of carbon dioxide. 

The foreign delegates were entertained at New 
York by Columbia University during their second 
week ; the programme included visits to the new 
Medical Centre, the Rockefeller Institute, and to the 
Marine Biological Station on Long Island, when a 
visit to Prof. Graham Lusk’s country house was in¬ 
cluded. It may be mentioned that, under pressure 
from his friends and colleagues, Lusk has just issued 
a revised edition of his excellent treatise on nutrition. 

The party divided into two main groups, the first 
1G0 being invited to Toronto, and the second, number¬ 
ing 60, to Rochester (N.Y.), while the remainder left 
for their homes or for the Psychological Congress. 
Those who visited Rochester were given an account 
and demonstration of the new colour process in 
kinematography by research workers from the Kodak 
Works ; it is the munificence of the Eastman family 
which is the main support of medical research in 
Rochester. The colour process is based on a purely 
optical device : the coloured field is projected, after 
first passing through a glass colour filter with three 
parallel bands of blue, red, and green, on to a special 
film having corrugations in the celluloid parallel to 
the coloured strips in the filter; these corrugations 
act as fine astigmatic lenses which project three sepa¬ 
rate line pictures on the sensitive film. The film is 
developed in a special manner so as to give a positive 
picture—really three superimposed positive pictures. 
By projecting this film with a similar parallel placed 
glass filter, the image on the screen appears in colour, 
which, as judged from examples like a pond of water- 
lilies and goldfish, seems perfectly natural. 

The party entertained at Toronto were shown the 
laboratories, including those where insulin was 
finally isolated and tested, as well as the annual 
Toronto Exhibition, the greatest of its kind in the 
new hemisphere. The parties met again at Montreal, 
where McGill University was found to be as active in 
hospitality as in medical research. 

The smaller party left a day earlier to visit Quebec, 
where they were the guests of the French Canadian 
University. In both these towns the physiologists 
were accorded a welcome by the civic authorities 
and by the Government of the Province of Quebec. 

About 200 members set sail from Montreal and 
Quebec on the s*s. Doric , having made new friend¬ 
ships and associations, and looking forward with 
pleasurable anticipation to a re-union three years hence. 


The Froghopper Problem in Trinidad. 


nPHE sugar-cane froghopper, Monecpkora (Tomavpis) 
■** saccharina Dist., is a serious enemy of the cane 
growers of Trinidad, and although there are records 
dating back to 1862, which may possibly refer to this 
insect, no severe outbreak occurred until 1600. Heavy 
intermittent attacks have followed ever Binoe, the 
most disastrous year in this respect being 1917, when 
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about 10,000 tons of sugar wore lost through frog- 
hopper damage. From 1900 onwards investigations 
into froghopper eradication were conducted mainly by 
officers of the Trinidad Board of Agriculture and by 
certain specialists. Up to the end of 1917 this work 
was purely of an entomological character, but the 
studies of Williams and of Nowell showed the need of 
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approaching the problem on a wider basis. In 1924 
a Committee was constituted to inquire further into, 
and to report upon, the froghopper pest with the view 
of its control and ultimate eradication. Among other 
proposals it led in October 1925 to the Governor ap¬ 
pointing a Froghopper Investigation General Com¬ 
mittee, and the deliberations of this body are pub¬ 
lished in the form of Minutes and Proceedings at 
frequent intervals. 1 The first meeting of this Com¬ 
mittee was held in November 1925, and three sub¬ 
committees were appointed to deal respectively with 
(1) agricultural relations ; (2) entomological relations ; 
and (3) soil relations. Their personnel included 
planters, officers of the Department of Agriculture, 
and members of the staff of the Imperial College of 
Agriculture. The reports of these sub-committees are 
considered by a scientific committee which submits 
recommendations thereon to the general investigation 
committee alluded to above. 

Among the more interesting features recorded or 
discussed in these Proceedings t it appears that the 
eggs of the froghopper hatch freely only when the 
humidity of the atmosphere is greater than 90 per cent 
of saturation. Some eggs, however, exhibit delayed 
hatching even though tho moisture conditions are en¬ 
tirely favourable, a fact of considerable practical im¬ 
portance, and the cause of these delayed hatchings is 
now being investigated. No reliable method of egg- 
destruotion has been discovered, but the practice of 
hare-fallowing well-ploughed land is suggested as a 
possible measure in that it exposes the eggs to the 
effects of the sun. The destruction of the nymphs by 
means of dusting with the proprietary agent ‘ Cyano- 
gas ’ appears to offer considerable promise as a 
practicable and economic method of eradication, but 
no insecticidal treatment for destroying the adult in¬ 
sects has yet been found. The use of light traps is not 
considered to have been adequately explored, and, in 
view of some success having been obtained on certain 
estates, improved forms of traps are to be tested. The 
only other entomological measure of importance is 
that of biological control, and it has been decided to 
prosecute a vigorous campaign in the near future in 
order to develop this pliase of the work, and with 
special reference to the study of egg-parasites and 
predators in the field* 

Perhaps one of the most valuable results coming 
from the froghopper investigation has been its bene¬ 
ficial effect on general agricultural practice. Once it 
became to be realised that the subject is by no means 

1 Minute* and Proceedings of the Froghopper Investigation Com- 
mitten, Trinidad and Tobago. Parta I-XVI, 1026-1929. Government 
Printing Office, Trinidad. 


exclusively entomological, increasing attention has 
been given to soil conditions and to the factors 
governing the growth of the crop in general. The 
fact that a fairly definite correlation exists between 
susceptibility of canes (especially ratoons) to frog¬ 
hopper attack and degree of soil acidity, lias proved a 
great stimulus to further investigation in this direc¬ 
tion. It has been found that (1) a positive correlation 
exists between the degree of saturation of the soil with 
limo and can© susceptibility ; (2) soils of blight-free 
areas are absorptively saturated by lime, or nearly so ; 
(3) soils of regularly blighted areas are less than 60 
per cent saturated ; (4) there is no correlation between. 
gross soil content of lime and susceptibility; and (5) 
toxic aluminium in the soil often begins to appear 
when the degree of saturation falls below 60 per cent, 
and this may greatly increase the susceptibility to 
blighting. 

There seems little doubt that the soils of the regions 
liable to froghopper attacks are lacking in combined 
lime (exchangeable calcium), and are therefore usually 
acidic in reaction. The reason why canes growing on 
such soils are so liable, whilst canes growing on lime- 
satisfied soils are resistant, to blighting, has not so far 
been discovered. 

The subject of water relations between the soil and 
crop has received considerable attention. Field ob- 
servations periodically recorded at three representa¬ 
tive stations, for special * good * and ‘ bad , plots, have 
demonstrated profound clifferences in soil moisture 
conditions. These differences are reflected in the 
fluctuations in the moisture-content of the leaves of 
canes growing on these plots and in the greater trans¬ 
piration rate for bail-plot canes, leading to more rapid 
drying out at the time of day when the froghoppers 
feed. On the biochemical side it appears that the 
leaves of ' good ’ canes are much better manufacturers 
of sugars and proteins than ‘ bad ’ cane leaves, and 
that their moisture-content is less liablo to fluctuation. 

.Many other problems of plant physiology are touched 

upon or discussed, and it is evident that much more ex¬ 
perimentation, both of tho laboratory and field type, 
is needed if tho numerous suggestive indications ami 
facts disclosed in these Proceedings are to be pursued to 
their practical issue. What is needed is a thorough 
fundamental ecological study of the cane-plant in rela¬ 
tion to its full vigour and to its susceptibility to frog¬ 
hopper attack. It is evident from these reports that 
these aspects of the subject are fully appreciated, and 
that due attention to soil conditions and plant growth 
are more likely ultimately to prove of lasting value to 
the growers than the application of entomological 
methods only. A. D. Imms. 


Annual Conference of the Institut International de Bibliographic. 


'T'HE ninth Conference of the Institut International 

de Bibliographic was held, by kind permission of 
the governors and Prof. H. L. Callender, in the Im¬ 
perial College of Science and Technology on Sept. 10 
and 17. It was attended by representatives from 
many of the more important countries of Europe, in¬ 
cluding the following delegates : Prof. A. F. C. Pollard 
(President), Mr, Nemec (Czechoslovakia), M. Charles 
Sustrac (France), Dr. Hesse (Germany), Dr. S. C. 
Bradford (Great Britain), Mr. Andrau (Holland), Mr. 
Janifcki (Switzerland), and the General Secretaries, 
M. Henri La Fontaine (Belgium) and Mr. F. Donker 
Duyvis (Holland), 

Monday was occupied with meetings of the Council 
and of the Commission of the Classification. Dr, 
Bradford gave a report on the discussions on classifi¬ 
cation during the recent congress of librarians in Italy. 
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He outlined a scheme whereby, by the general adop¬ 
tion by bibliographical agencies of a standard classifi¬ 
cation, a comprehensive subject-index to published 
information of all kinds could be realised at once, with 
the saving of untold amounts of useless effort now 
wasted in repetition of previous work. It appeared 
that no other classification than the Decimal Classifi¬ 
cation, elaborated during more than thirty years by 
the collaborators of the Brussels Institute, came into 
discussion, and this classification is now being adopted 
os a standard by institutions of all kinds throughout 
the world. 

Mr, Donker Duyvis, as secretary of the Commission 
of the Decimal Classification, gave his report on the 
present state of the printing of the new manual of 
the classification. About 1600 pages have now been 
printed, which brings the manual to the end of the 
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main divisions. The auxiliary tables and relative 
index remain to be printed. It was pointed out that 
the new manual has a provisional character and 
will serve as a basis for future enlarged editions. 
Various important improvements have been made 
and the theory of classification has been worked 
out in various respects and put into practice. The 
new manual is very comprehensive and provides 
at least a general class-number for practically every 
topic of human knowledge. Parts of the manual 
are being translated into five different languages. A 
mechanism is in existence for securing new sub-divi¬ 
sions as required, so as to keep the classification up-to- 
date. 

The general assembly was opened on Tuesday, 
Sept. 17, with an address by the president, Prof. 
Pollard. In view of the visitors present, who in¬ 
cluded Sir Henry LyoriH, Director of the Soienee 
Museum, as the representative of the Royal Society, 
Prof. Pollard first explained the function and work 
of the Institut. This function, he said, is, in effect, 
the economic distribution of means by which the 
information upon any given matter contained in the 
world’s literature may be exhaustively extracted and 
immediately brought to light. The comparatively 
small but rapidly increasing literature of science is 
fed both by genius and exceptional intellects, which 
are in a class by themselves, and by those who labour 
in association. To the former the work of the In¬ 
stitut does not universally appeal, but the importance 
of bibliography to the latter is evidenced by the 
laboured bibliographies which are compiled by nearly 
all associative bodies concerned with scientific re¬ 
search and technological developments. For want of 
organised bibliography, the history of science and 
technology reveals much useless repetition and wasted 
effort, and even the circumscribed work of gifted in¬ 
tellects suffers from a neglect of bibliography. 
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I The aim of the Institut International de Biblio¬ 
graphies to provide the golden key which unlocks the 
treasure-house of the document, and is embodied in 
the study and application of bibliographical method. 
Daughter societies or branches of the Institut are 
being established in all countries of the world for the 
purpose of collecting, under the control' of the Xn- 
stitut, in the most economical manner, and distribut¬ 
ing to the student, the references to published informa¬ 
tion. It has been estimated that, if the work and 
labour now put into existing bibliographies were 
ordered and controlled, the ideal of a comprehensive 
index to the printed record might be realised now. 
Prof. Pollard enumerated a number of important 
scientific societies, research associations, and bureaux 
in Great Britain which have adopted the methods of 
the Institut International de Bibliographic within the 
past year, chiefly through the activities of members 
of the British Society for International Bibliography, 
which has its headquarters at the Imperial College of 
Science and Technology, and is affiliated to the In¬ 
stitut. This is only a part of the first Btep that 
must be taken in order that the massed attack upon 
literature, which is gradually being organised by the 
Institut through the agency of affiliatea bibliographi¬ 
cal societies situated in civilised countries, may take 
effect to the lasting benefit of mankind. 

An interesting discussion followed on the applica¬ 
tion of the Universal Decimal Classification and other 
schemes, in which the principal speakers were M. La 
Fontaine, Mr. Donker Duyvis, Mr. Rottenburg, Dr. 
Griffin, Mr. Lancaster Jones, Prof. Pollard, and Dr. 
Bradford. The discussion emphasised the important 
points that no unaided individual, however expert in 
a special subject, is capable in elaborating a satisfac¬ 
tory scheme of classification, and that a comprehensive 
index to published information can only be realised by 
the co-operation of many agencies using a starv!, 1 code. 


Aeronautical Research in Great Britain. 


r pHE spectacular setting of the Schneider Cup Race 
and the torrific speeds of 360 m.p.h. at which 
the British pilots lapped the course tend to obscure 
the enormous mass of scientific work of which this 
fine achievement is one of the more dramatic illustra¬ 
tions. It is on the incredible speeds attained that 
the excited layman focuses his attention—the mere 
outward and visible sign—but the problems of engine 
design, of structural strength under the enormous 
stresses in turning, of stability and controllability, of 
the aerodynamic properties of propellers and the 
other exposed aeroplane parts—these lie masked 
behind this single item of speed performance. 

How the study of these problems is organised and 
their solution slowly attained is once more made 
evident in the Annual Report of the Aeronautical 
Research Committee, for the year 1928-29. 1 

The fields of research pursued by the Committee 
cover such subjects as aerodynamics, stability and 
control, engines, alloys, elasticity and fatigue, while 
in addition a large degree of consideration has been 
devoted to the problems of interference of body parts 
and to wing flutter. New researches in thesa matters 
have been initiated, while matters dealt with in pre¬ 
vious annual reports have reached a more advanced 
stage. Amongst these are the lateral control of 
aeroplanes at Tow speeds; auto slots, for example, 
have been fitted to a large number of service aircraft; 
pilot planes are in use on experimental aircraft, and 
various means of putting a slot out of action if 


1 Aeronautical Research Committee. Report for the year 1928-89. 
Pp. 88. (London: H.M. Stationery Office, 1929.) 2s. 
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necessary, when used in conjunction with an aileron, 
are under trial. An important research on flutter has 
been completed, while researches on sleeve valve 
engines, on engines when highly supercharged, and on 
compression ignition engines are progressing rapidly. 

One of the problems that has received much atten¬ 
tion during the past year is the intensive improvement 
of aeroplane performance. A wide disparity still exists 
between the total head resistance of an ideal aeroplane 
the drag of which is entirely due to skin friction and 
that of conventional aeroplanes of present design. 
Attempts to reduoe this large difference constitute the 
object of researches already initiated, and it is antici¬ 
pated that much of the wore of the Committee in the 
near future will be concerned with this problem, as 
there is in this field considerable scope for research 
which should have valuable consequences. 

Arising out of this, further light is being thrown on 
the interesting problem of ‘scale effect *, for which an 
allowance has to be made in the prediction of full-scale 
resistance from model data on good stream-line bodies. 
It appears to be the case that much of the uncertainty 
in the passage from model to full scale is due to the 
fact that in the former case the flow is not so com¬ 
pletely turbulent as in the latter, so that the prediction 
will be less liable to error if the flow in the wind 
tunnel can be rendered sufficiently turbulent. This 
question of turbulence, including both the mechanism 
of its origin and its general effect on performance, is 
considered a matter of primary importance. Thus the 
practical problems of flight are continually being 
reduced to their dependence on pure research. 
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Northern Echinoderms and Teleostei. 


A VERY complete and up-to-date account of the 
echinoderms of the North Sea and Baltic is 


given by Th. Mortensen and I. Lieberkind in Lief. 
12, Teil 8, Echinoderma, of Grimpe and Wagler’s 
“ Die Tierwelt der Nord- und Ostsee ” (Leipzig : 
Akademische Verlagsgesellschaft m.b.H., 1928). In t>io 
128 pages a large amount of information is compressed 
and the whole r£sum6 is of great value. Keys similar 
to those already given in Dr. Mortenscn’s larger works 
facilitate the identification of species, and the illustra¬ 
tions are beautifully clear and generously scattered 
throughout the text. 

There are 69 species of echinoderms in the area 
described, and these are all tabulated with details of 
distribution, depth, and the nature of the bottom on or 
in which they live. Echinoderms are truly marine and 
do not tolerate brackish water. For this reason the 


low salinity of the Baltic does not encourage them : 
few species are to be found there, and these are never 
common. These few are Astropecten irregularis , 
Henricia sarvguinolenta , Solas ter papposus , A 8 terms 
ruben#, Ophiura albida , Psarmnechinus miliar is, 
Echinocyamus pusillus , Echinocardiurn flavescens t and 
Thyonidium pellucidum. However, the North Sea 
harbours many of the species in great abundance and 
from between tide-marks to deep water (more than 
3000 metres) they are to be found. 

Following the systematic part, the anatomy is de¬ 
scribed in detail, movement, feeding (with a large 
amount of attention given to physiology), and finally 
reproduction and larval forms. Here again, clear keys 
are given for the identification of the larvto of the 
commoner species in all groups. The echinoderm 
section of 4t Die Tierwelt der Nord- und Ostsee ” is 
specially valuable and one of the best parts of this 
most useful work. 

Georg Duncker and Erna W. Mohr give a good 
account of the Bleniiformes, Trachiniformes, and 
Gobiiformes (Teleostei, Physoclisti. 7-9. Blenniifonxies, 
Trachiformes, Uobiiformes) in Lief, 12, Teil 12, g. 3 of 
“Die Tierwelt der Nord- und Ostsee*’. In the 
Gobiidae, Gobius microps , which only a few years ago 
was regarded as a variety of G. minulus, is now placed 
with G> flavescens ( = G. ruthensparri) and G, pictus, 
whilst G. rninutus is in a separate group. This is quite 
justified by the structural differences and now ac¬ 
cepted by most systematists. Nearly all the British 
gobies are represented in this area, including Aphya 
pellucida and Grystallogobius linearis (=0. nilssoni), 
the Baltic Sea possessing a special race of Cabins 
vninutus. 

. The eggs of the gobies are peculiarly interesting, being 
laid in masses, one layer thick, on shells and stones, 
each egg contained in a vase-like case, the shape 
characteristic of the species. Most of these eggs are 
known> the male parent watching over them until 
they are hatched. 

In the Trachiformes comes the common angler, 
Lophitts piscatorius , and a brief account is given of its 
wonderful ribbon of eggs, floating like a veil in the sea, 
and its well-known larval forms with figures after 
Smitt. 

In connexion with the common blennies it is stated 
that neither egg nor larva is known of Blennius 
gottorugine, These are, however, both described in the 
Journal of the Marine Biological Association (vol. 12, 
No, 4,1922, And vol. 14, No. 3,1927). Also the authors 
assume that the pelagic larva of Blennius pholis is un¬ 
known, and this is also described by Fora in the first 
paper mentioned above. 
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University and Educational Intelligence. 

Liverpool. —The Lady Herdman Memorial geology 
building of the University wifi be opened on Oct. 21 
by the Right Hon. Stanley Baldwin. 

London. —A farewell dinner to Sir Gregory Foster, 
who retires from the position of Provost of University 
College, London, at the end of this year, will be given 
by past andpresent students of the College on Friday, 
Dec. 20. Tnose wishing to attend the dinner are 
asked to inform Mr. B. N. Parker, honorary secretary 
of the Old Students’ Association, at the College. 


Accredited universities, colleges, and other in¬ 
stitutions for higher education and research are listed 
in Bulletin , 1929, No. 7 of the United States Bureau 
of Education (Washington, D.C.: Government Print¬ 
ing Office, 1929. 10 cents). The Bureau does not 

itself accredit, approve, or classify educational in¬ 
stitutions, but performs a service of great value in 
making easily accessible the estimates of the various 
regional and national standardising agencies which 
have undertaken this work, and the criteria with 
reference to which the estimates were framed. The 
following associations are represented in the Bulletin : 
American Council on Education, Association of 
American Universities, Associations of Colleges and 
Secondary Schools of the Middle States and Maryland, 
of the Southern States, of New England and of North 
Central States, American Associations of Junior 
Colleges, of Teachers’ Colleges, of Collegiate Schools of 
Business, of Schools and Departments of Journalism, 
and of Colleges of Pharmacy, Council of Medical 
Education and Hospitals, Dental Education Council, 
and American Library Association. 

Organisation of secondary education in two units 
of four years each is advocated in an article in the 
June issue of School Life by Dr. W. J. Cooper, United 
States Commissioner of Education. The typical 
American ‘ high school * of to-day, like its predecessors 
since the croation of this type of school a hundred 
years ago, offers courses covering four years, and more 
or less intermediate in standard between those of the 
seven or eight years of the elementary school and the 
traditional four-years* liberal arts college course. The 
rapid and continuous growth which has characterised 
secondary education in the United States since 1890 
lias radically altered the purposes of the teaching 
which the high schools are called upon to provide. 
Whereas in that year less than four per cent of the 
population of the appropriate ages (14-17) were en¬ 
rolled in the high schools, the percentage had risen 
in 1926 to 47, and there has been a simultaneous rapid 
growth in racial heterogeneity and the complexity of 
the social order. Experiments in the reorganisation of 
the high school have been going on all over the United 
States, and one-sixth of all the public high schools 
could in 1926 be classed as ‘ reorganised the com¬ 
monest feature of reorganisation being a ‘ junior high 
school * embracing usually the seventh and eighth of 
the old elementary school grades with or without the 
lowest grade of the ordinary high school. Simul¬ 
taneously with this downward extension of the high 
school has come an upward extension by the addition 
of * junior colleges ’ offering two years of advanced 
work. Dr. Cooper’s contention is that for the average 
child a secondary school organised under a 4-4 plan, 
allotting the first unit to the period of early adoles- 
oetyce and the second to that middle adolescent period 
in which intelligence normally reaches its climax, 
would prove most beneficial. 
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Calendar of Patent Records. 

October 6 , 1825 .—An early example of * caterpillar * 
traction for road vehicles, consisting essentiallym the 
employment of an endless chain passing round the 
wheels on each side of the wagon, to enable the wagon 
to travel over rough ground, was patented on Oot. 6 , 
1825. It was the invention of Sir George Cayley 
(1778-1867), known to-day as one of the greatest 
of aeronautical pioneers. 

October 6 , 1886 .—Hovis bread dates from the 
patent granted to Richard Smith, miller, of Stoke-on- 
Trent, on Oct. 6 , 1880, for a process in which the 
bread is made from a mixture of three parte of white 
flour with one part of the wheat germ which has 
been partly cooked by subjecting it to the action of 
superheated steam. 

October 7 , 1839 .—An important method of pro¬ 
tecting tempera painting to render it washable is 
described in the specification of the patent granted 
to F. G. Spilsbury and others on Oct. 7, 1839. The 
tempera is applied to the surface by a careful prepara¬ 
tion of chondrin size, and the painting when finished 
is washed over with a solution of alum or acetate of 
alumina, which renders the size insoluble in water. 

October 7 , 1847 .—The plate-glass known as 

4 Hartley’s ’ or ‘ Rolled *, made by ladling the molten 
glass from the melting pot to the casting-table and 
rolling it out into large thin sheets, was patented on 
Oct. 7, 1847, by James Hartley of Sunderland, and 
first manufactured in the same year by Messrs. 
Chance Bros., of which firm Hartley for some time 
was a member. 

October 7 , 1852 .—Dr. Augustus Waller appears in 
the patent lists as the inventor of a means for measuring 
the quantity of alcohol in brandy, wine, beer, or 
other liquor, which he patented on Oct. 7, 1852, 
blit his most important invention—the cardiograph, 
which records the movements of the heart at any 
moment, was not patented. 

October 8 , 1890 .—The Homsby-Akroyd oil engine 
was a development of the engine invented by H. 
Akroyd Stuart and patented by him and C. R. Binney 
on Oct. 8 , 1890. It was the first commercial!v success¬ 
ful engine to have the * hot bulb * system of ignition, 
and was the forerunner of the so-called 4 semi-diesel ’ 
engine. Its chief feature was that the hot-bulb was 
connected to the engine cylinder by only a narrow 
opening, and whilst the liquid fuel was injected under 
pressure into the hot-bulb and vaporised, the air was 
drawn into the cylinder and was not mixed with the 
vapour in the oorreot proportion to form the explosive 
mixture untiTthe proper moment for the explosion. 

October xo, 1826 .—A metal wheel, designed so that 
the spokes of thin rod or wire should be in tension, was 
patented by Theodore Jones on Oct. 10, 1820. The 
patent was upheld in the courts in an action for in¬ 
fringement, and was extended for seven years in the 
names of Gabriel Riddle and Thomas Piper, to whom 
the patent had been assigned. 

October xx, X 867 . —The first Remington typewriter 
was made under the United States patent granted to 
C. Giidden and Latham Sholes on Oot. 11, 1807. (Of, 
Calendar of Patent Records, Aug. 11 .) 

October xa, 18 x 5 .—The keel of the first steamboat 
to be built in Germany was laid down in June 1810 by 
an Englishman, J. B. Humphreys, who was granted 
a Prussian patent for ten years on Oct. 12,1815. The 
Prinztsem Charlotte was employed on the route Berlin- 
Charlottenburg-Potsdam, but was not successful. 
The first commercially successful steamship to be 
built in Germany was Die Weeer f which was begun in 
the autumn of 1810 and started working in the follow¬ 
ing May. 
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Official Publications Received. 

Burma. 

Northampton Polytechnic Institute, 8 t. John Street) London, S.0.1. 
Announcements for the Session 1929-1980 giving Particulars of Evening 
Queues in Olvll end Mechanical Engineering. Pp. 46. Announcements 
for the Session 1929-1980 giving Particulars of the Evening Glasses in 
Electrical Engineering. Pp. 47. Announcement* for the Session 1980- 
1080 giving Particulars or the Evening Oonraes In Applied Optics. 
Pp. 26. Announcements for the Session 1929-1080 giving Particulars of 
Day and Evening Courses in Applied ChemUtry. Fp. 27. Announce¬ 
ments for the Session 1920-1080 giving Particulars of the Day Courses 
In Applied Optics. Pp. 244*4 plates. Prospectus of the Northampton 
Engineering College for the session 1929-80- Pp. 114*414*7 plates. 
(London.) 

Memoirs of the Asiatic Society of Bengal. Vol. 8 , No. 7: A Persian 
Translation of the Eleventh Century Arabic Alohemlcal Treatise ‘ Ai a 
cu-San‘nh va ‘Aun af-Sana'ah. By MaqbCIl Ahmad ; to which U annexed 
a* Note on the Chemistry of the Processes given in the Treatise, by 
Prof. B. B. Datta. Pp. 417-460. (Calcutta.) 1.11 rupees. 

London County Council: Hackney Technical Institute. Prospectus 
and Time Table, 1020-80. Pp 74. (London.) 

The Soientlflc Proceedings of the Royal Dublin Society. Vol. 10 
► (N.S.), No. 25: A Study of Fungi found In Milk. By Prof. H. A. 
Cummins, Violet C. E. Kennelty and M. Grime*. Pp. 811-819+plates 
17-18. (Dublin: Hodges, Figgis and Oo.: tondon: Williams and 
Norgate, Ltd.) Is. 0 d. 

Trinidad and Tobago. Minutes and Proceedings of the Froghopper 
Investigation Committee, Part 16. Pp 291-841. (Trinidad, B.W.I.: 
Government Printing Office, Port-of-Spaln.) 

The Royal Technical College, Glasgow. Calendar for the One Hundred 
and Thirty-fourth Session, 1920-1080, Pp. 488 + xxvMi. (Glasgow.) 

Proceed lugs of the Royal Society of Edinburgh. Session 1928-1029. 
Vol. 40, Part 4, No. 28: On Three Huygens Lenses in the possession of 
the Royal Society of London. By Prof R. A. Sampson ana Prof. A. E. 
Conrsdy. Pp. 289-299+2 plates, la 6 d. Vol. 49, Part 4, No. 24: The 
Action of Salts of Polynuclear Bases on Colloidal Suspensions and on 
the Electro-capillary Curve. By Dr. J. A. V. Butler and Dr. W, O. 
Kermsck. Pp. 800-812. Is. Vol. 40, Part 4, No. ‘26 : An Bxiwrimental 
Analysis of the Plumage of the Brown Leghorn Fowl. By A. W. 
Greenwood and J. H. B. Blyth. Pp. 318-856+4 plates. 6 s. (Edinburgh : 
Robert Grant and Son ; London : Williams and Norgate, Ltd.) 

University of Reading: The National Institute for Research In Dairy¬ 
ing. Annual Report for the Year ending 81st July 1028. PpL 86 . 
(Reading.) 

The Electrical Association for Women. What Women Think about 
Electrical Development in Great Britain, U. 6 . A., Holland and Germany: 
being Report of Proceedings of the Fourth Annual Conference held at 
the North-East Coast Exhibition, Newcastle-on-Tyne, July 10th-12th, 
1920. Pp, 82. (London.) Is. 

The Scientific Proceedings of the Royal Dublin Society. Vol. 1ft 
(N.S.X No. 27: The Insect Vectors of the Leaf-Roll Disease of the 
Potato. By Dr. Paul A. Murphy and Robert McKay, Pp. 841-868. 
(Dublin: Hodges, Figgis and Co.; London: Williams and Norgate, 
Ltd.) la. 

Proceedings of the Royal Irish Academy. Vol. 88 , Section C, Nos. 
8 , 9: Further Notes on ths Runic Inscription in Killaloe Cathedral, 
by R. A. S. Macallster; On some Antiquities discovered upon Lambay, 
by R. A. 8 . Macallster. Pp. 286-246+plates 20-26. to l*. Vol. 88 , Section 
C, No. 10: Report on Excavation recently conducted in Killeen Corauc, 
Co. Kildare. By R. A. S. Mocalister and R. Lloyd Praeger. Pp. 247- 
261 +plates 26-80. la. (Dublin: Hodges, Figgis and Oo. ; London : 
Williams and Norgate, Ltd.) 

British Broadcasting Corporation. Broadcasts to Schools. Pro¬ 
gramme, September 1929 to June 1080; SyUabua, September 28 to 
December 18, 1090. Pp. 86 . Speech and Language. By A. Lloyd James. 
Broadcast Thursdays 2.80 to 2.50 pm., September 1029 to June 1080. 
Pp. 24. Id. Elementary French. Manual JNo. 4, specially designed for 
Central Schools, by B. M. Stephen. Broadcast on Tuesdays, 24 September- 
10 December 1920, B.SS p.m.4.0 p.m. Pp. 26. Id. Music Lessons. 
Scholar's Manual 1, by Sir Watford Davies. Broadcast on Tuesdays, 24 
September 1029-10 December 1029, 2.80-8.80 pm. Pp. 44. Id. Days 
of Old. By Rhodft Power. Term 1: The Middle Ages; with Illustra¬ 
tion* from Contemporary Sources by Elinor Lambert and Others. 
Broadcast on Mondays, 28 September to 9 December 1999, 2.80-8 pm. 
Pp 82. Id. Peoples of the World and their Homes. Planned by 
Prof. H. J, Fleure. Term 1 . Broadcast on Fridays. 27 September-!* 
December 1029, 8.0-8.90 pm. Pp 82. Id. Rural Survey, Term 1. 
by Charlotte Simpson, Broadcast on alternate Fridays, 27 September-* 
December 1099, 2.80-2.66 pm., and Farming, Term 1, oy Dr. B. A. Keen, 
Broadcast on alternate Fridays 4 Ootober-18 December 1029, 0.80- 
2.66 pm. Pp 36. Id. Readings and Talks for Secondary Schools, 
Readings, Mondays, 2.0-2.20 pm., 28 September-9 December 1020; 
Talks, Tuesdays, 4.16-4.80 pm., 24 September -10 December 1990. Pp 
82. Id. Nature Study, Term 1 . By OlobUde von Wyes. Broadcast on 
Wednesdays, 26 September -11 December 1920 (omitting 2 October), 8.80- 
2.66 pm. Pp 20. Id. (London.) 

British Broadoastlng Corporation. Talks and Lectures, The Meaning 
of Ethics, By Prof W. G, de Burgh. From Daventry 6X1 obfor, 
Tuesdays, September 84 to October 89, at 8 pm. (Aids to Study, No. 
47.) Pp 16. id. The Village and the Village Craftsman, Arranged In 
co-operation with the Rural Industries Bureau. Fridays, September 27 
to November 1, at 7,26 pm, (Aids to Study, No. 48.) Pp 82. Id. 
(London.) 

Air Ministry: Aeronautical Research Committee. Reports and Memo¬ 
randa. No. 19S0(M. 6m* TheAgs-Hardening of some AlunUttiumAUoya. 
By Dr, Maria U V. GayW and G. D. Preston, Work performed for the 
Engineering Research Board of the Department of SoIentMe aadlndue* 
trial Research. (A. *L> Pp 88+28 ptatto, {London: H.M. BhkfimMST 
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Annuel Report of the Director of the Meteorological Office, presented 
by the Meteorological Committee bo the Air Connell, for the Veer ended 
sisb March 1929. (Hie Seventy-fourth Year of the Meteorological Office.) 
(M.O. 318.) Pp. 46. (London : ELM. Stationery Office.) U. (W. net. 

Annual Conference of the Universities of Great Britain and Ireland, 
1929. Report of Proceedings. Pp. 69. (London: Universities Bureau 
of the British Empire.) u. 

Transactions of the Leicester Literary and Philosophical Society, 
together with the Council's Report and the Reports of the Sections, 
1926-29, Vol. 30. Pp. 70 + 2plates t (Leicester.) 

Melbourne Observatory. Hourly Values of the Magnetic Elements at 
TooUngi in 1927, observed and rsduoed under the direction of Dr. J. M. 
Baldwin. Pp, vill + 37. (Melbourne: H. J. Green.) 

Indian Journal of Physics, Vol. 4, Part 2; and Proceedings of the 
Indian Association for the Cultivation of Science, Vol. 13, Part 2. Con¬ 
ducted by Sir C. V. Raman. Pp. 79-198 + 6 plates, (Calcutta.) 3 
rupees; 4a, 

Department of Agriculture, Ceylon. Administration Report of the 
Aotlng Director of Agriculture tor 1928. Pp. D26, (Colombo: Govern¬ 
ment Record Office.) 60 cents. 

Ceylon. Administration Report of the Acting Marine Biologist for 

1928. Pp. G24 + 2 plates, (Colombo: Government Record Office.) 76 
cents. 

Report of the Government Chemist upon the Work of the Government 
Laboratory for the Vear ending 81st March 1929 ; with Appendices. I*p. 
4ft. (London: H.M. Stationery Office.) Is. l \d. net. 

Journal of the Royal Statistical Society. New Series, Vol. 92, Part 4, 

1929. Pp. vll|+ 487-669. (Londou.) 7a. thf. 

Ministry of Health. Report of Departmental Committee on the 
Training and Employment of Mldwives. Pp. 96. (London: H.M. 
Stationery Office.) 1«. net. 

The Journal of the Institution of Electrical Engineer* Edited by 
P* F. Rowell. Vol. 67, No. 398, September. Pp. 1066-1176 + xxxvi. 
(London : E. and F. R. Spon, Ltd.) 10*. tW. 

Report of the Progress of the Ordnance Survey for the Financial Year 
1st April 1928 to 81st March 19*29. Pp. 19+6 plates. (London : H.M. 
Stationery Office.) 4*. fid. net. 

B irk beck College (University of London). The Calendar fbr the Year 
1029-80, (107th Session.) Pp. 242. (London.) 

Birkbeok College (University of Londou). Lord Haldane's Life and 
the Adult Education Movement; being the first Annual Haldane Memorial 
Lecture delivered by the lit, Hon. Lord Justice Bankey, May 14th, 1929. 
Pp. 23. (London.) 

Herlot-Watt College, Edinburgh. Calendar, Session 1929-1080. Pp. 
2fil. (Edinburgh.) 1*. 

Air Ministry : Aeronautical Research Committee. Reports and Memo¬ 
randa, No. 1211 (B. 30): The Effective Torsional Rigidity of a Crank. 
By R. V. Southwell. (I.C.E, 606: T.V.C. 28.) Pp. 17. (London: H.M. 
Stationery Offloe.) 9 d. net. 

Department of the Interior. Waterton Lakes National Park, Alberta, 
Canada. By M. B. Williams. Pp, 46. Jasper National Park. By M. 
B. Williams. Pp. iv + 176. Through the Heart of the Rockies and 
Selkirks. By M. B. Williams. Fourth edition. Pp, vl + 112. Kooteuay 
National Park and the Banff Windermere Highway. By M. B. Williams. 
Vp. 45. Prince Albert National Park. By M. B. Williams. Pp. 24. 
(Ottawa : F. A. Acland ; London : High Commissioner of Canada.) 

Indian Journal of Physics, VoL 4, Part 8; and Proceedings of the 
Indian Association for the Cultivation of Science, Vol. 18, Part 8. Con¬ 
ducted by Sir C. V. Raman 14 : A Memoir on the Raman Effect in 
Liquids. By Dr. A. 8. Ganesan and 8. Venkateswaran. Pp. 106-280 + 
plates 6-9. (Calcutta.) 2.4 rupees; 3* 

Transactions of the Mining and Geological Institute of India. Vol. 24, 
Part 1, July. Pp. 77+3 platen. (Calcutta.) To Members, 2.8 rupees; 
to Non-Members, 4 rupees. 

Union of South Africa. Department of Mines and Industries: Geo- 
hfgioal Survey. The Geology of the Country surrounding Pretoria: an 
Explanation of Sheet No. l (New Series). By H. Kynaston. Revised by 
Dr. L. J. Krigo and B. V. Lombard. Pp. 48. (Pretoria: Government 
Printer.) 6a. (including Map). 

Southern Rhodesia: Geological Survey. Bulletin No. 14 : The Geology 
oftheGaika Gold Mine, Que Que, B. Rhodesia. By 8. C. Morgan. Pp. 
42 + 6 plates. Short Report No. 24: An Outline of tho Geology of 
Southern Rhodesia. By H. B. Maufo. Second editiou. Pp. 12 + 2 
won* (Salisbury.) 

Report of the Nineteenth Meeting of the Australasian Association for 
the Advancement of Science (Australia and New Zealand). Hobart Meet* 
W28. Pp. xl + 707 +17 plates. (8ydney, N.8.W.) 
southern Rhodesia. Report of the Director of Native Education for 
the Year 1928, Pp. 4a Report of the Director of Education for the 
Year 1928. Pp. 82, (Salisbury : Government Printer.) 

W^tan and District Mining and Teohnical College. Calendar 1929-1930. 
Ptt >l*. (Wigan.) 

Annual Report fbr the Year euded March 31st. 1929, of the Executive 
°f the National Institute for the Blind. Pp. lv+66. (London.) 
The Scientific Proceedings of the Royal Dublin Society. Vol. 19 (N. S.), 
80: A Study of Lactose-Fermenting Yeasts Isolated from 
Milk, Cream and Butter, by M. Grinins and J. Doherty; 21: Tho Effect 
or HtrongMagnetlc and Electric Fields on the Rectilinear Propagation of 
o. H. J. Poole and A. G. Clarke; 22: On the Local 
Application of Radium in Therapeutics, by Prof. J. Joly-il: Bi-Radiant 
S^SS * *L : of the Irfan Radium Committee for the Year 1928 

GnoiwUng Reports by Dr. Walter C. Stevenson and M. R. J. Hayes); 
tJ > 45 0 ^®k c . trio ffisosuroments of Illumination In relation to Plant 
Distribution, by Dr. W. A. G. Atkins and Dr. H, H. Foote-Port 2: 

8* ***** Portable Oalvanometers: 28: A Study of Fungi found 
* tof * ®T* A- Cummins, Violet C. 8. Kennedy and M .Grimes ; 
JgfWIYi CBtalofee Method of Daylight Phctometoy and itm Photo- 
by Dr. W. R. G. Atkina and Dr. H, R Poole; 
57; .TJ»«J[a»«t Vectors of the Leaf-RoU Disease of tlie Potato, by Dr. 

A * Murphy and Robert H f Kny; 28: the Photo-chemical and Photo* 

’ JK 0 '?® "^vwnwnt of the Radiation from a Heronry Vapour Lamp, by 
HlJP* Atfcneand Dr. H. H, Poole, Pp. 261-864+plates 10-18. 

/'*iiW** M Oa; London: williams and Norgato, 
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The Science Reports of the Tfihoku Imperial University, Sendai, Japan. 
Fourth Series (Biology), Vol. 4, No. 2. Pp. 336-471+plates 13-16. (Tokyo 
and Sendai: Maruzen Co., Ltd.) 

Union G6odAolque et Gdophysiqua Internationale: Section de M4t4oro- 
logie. TroisiAme assemblAe gentoale, Prague 1927. Pp. 48. (Cambridge: 
At the University Press.) 

Collection des travaux chimiques de TohAooolovaquie, RAdigAe et 
public par B, Voto6ek et J. Heyrovskf. AnnCe 1, No. 8, aofit. Pj>, 417- 
466, (Prague: Regia Sooietas Scientiarum Bohemlca.) F 

United States Department of Agrioulture. Circular No. 75 : The True 
Cricket, a Serious Cotton Pest in California. By E. A. McGregor. Pp. 8. 
(Washington, D.O.: Government Printing Offioe.) 6 cents. 

Conseil Permanent International pour ^Exploration de la Mer. Bulletin 
statlBtique des pAches raaritimes des pays du nord et de l’ouest de 
l'Enrope. R6dig4 par D’Arcy Wentworth Thompson. Vol. 17, pour 
I’ann6el927. Pp. 72. 2.75 kr. Rapports et prooAs-verbaux des reunions. 
Vol. 58: Tables dna matures de Vol. 1-66 et Us to des publications de 
clroonstance avec table alphabAtiquedes matures (finlsaantaveo 1« Iw avrll 
1929). Pp. 68, 2.25 kr, (Gopeunague; Andr. Fred. Host et file.) ^ 

Institute scientlflques de Buitenzorg: 44 'a Lands Plan ten tuin. M Treubia: 
recuell de travaux zoologlques, hydroblologiquas et ocAanqgraphiques. 
Vol. 10, Llvraison 4, juin. Pp. 408-617+plates 11-16. (Bultensorg: 
Arohipel Drukkerij.) 2.60 f. 

Publications of the Astronomical Observatory of the Warsaw Univer¬ 
sity, VoL 4. rp. 1H + 96. (Warsaw.) 

Bulletin of the National Research Council. No. 51: Radioactivity ; 
Report of Committee on X-Rays and Radioactivity, National Research 
Council. By Prof. A. F, Kovarik and Prof. L. W. MoKeehan. Second 
printing, with Additions and Corrections, Pp. vlii + 208. (Washington, 
D.C. : National Academy of Sciences.) 2.60 dollars. 

Memoirs of the College of Scienoe, Kyoto Imperial University. Series 
A, Vol. 12, No. 4, July. Pp. 208-226+8 plates. (Tokyo: Maruzen Co., 
Ltd.) 1.30 yen. 

Japanese Journal of Mathematics : Transactions and Abstracts. Vol. 
C, No. 2, July. Pp. 173-249. (Tokyo: National Research Council of 
Japan.) 

Proceedings of the Imperial Academy. Vol. 5, No. 7, July. Pp. xv* 
xvi +263-B06. (Tokyo.) 

Journal of the Faculty of Agriculture, Hokkaido Imperial University, 
Sapporo, Japan. Vol. 28, Part 4: Arbeiten aus deni Institute fttr 
Gerberei-WUsenschaft. Mitteitung 5: Uber gerbende Stoffe und ihre 
Beurteilung. Von Prof. Dr. G. Grasser und 8un Tau. Pp. 127-150. 
(Tokyo : Maruzen Co., Ltd.) 

The Danish Dana Expeditions, 1920-22, In the North Atlantic and the 
Gulf of Panama. Oceanographical Reports, edited by the Dana Com¬ 
mittee, No. 4 : Les poissons apodea appartenant au sous onlre des 
Nemlchthydiformes. Par Prof. Louis Roule et L6on Bertin. Pp. 118 + 9 
planches. (Copenhagen : Gyldendalske Boghandel; London : Wheldon 
and Wee ley. Ltd.) 18s. 

Publication of the Netherlands Geodetic Commission. Theory and 
Practice of Pendulum Observations at Sea. By F. A. Venlng Meinesz. 
Pp. viil + 95. (Delft: J. Waltman, Jr.) 

Ministry of Public Works, Egypt: Physical Department. Helwan 
Observatory Bulletin, No. 34: Magnetic Declination in the Nile Valley 
for the Epoch 1930-0. By P. A. Curry. Pp, 2+1 plate. (Cairo: 
Government Press.) 

Ministry of Agriculture, Egypt: Technical and Scientific Service 
(Botanical Section). Bulletin No. 90: A Preliminary Note on some New 
Strains of Uppers. By C. H. Brown. Pp. 10+44 plates. (Cairo: 
Government Press.) 6 P.T. 

The Carnegie Foundation for the Advancement of Teaching. Twenty- 
third Annual Report of the President and of the Treasurer, rp. vi +166. 
(New York CHty.) 

Sverlges Geologiska Undersdkoing. Ser. C, No. 846: Httidier Over 
AncylusajOns avlopp. A v Hear. Munthe. Pp. 107 + 4 tavlor. 8.00 kr. 
Her. C, No. 847: Svea illvs geologiska tldsstiiilmng; en pollenanalytisk 
studio 1 Ancylustidens geografi. Av Lennart von Post. Efterakrlffc: 
Ancylustldens Gttta klv. English Summary : The Geological Age of the 
Svea River. Pp. 182 + 2 tavlor. 8.00 kr. Ser. C, No. 848: Under- 
attkningar angaende det senglaclala haveU stttrsta ntbreduing inom 
Norrbottens I4n, Av GOsta Santeseon. Pp. 1B + 1 tavla. 1.00 kr. Ser. 
C, No. 840: Senglaclala strandiinjer och sediment i vhstra Bergslagen. 
Av Erik Granlund. Pp. 88 + 1 tavla. 1.00 kr. Ser. 0, No. 860: Bddra 
Storfjklleb lm sUdllchen Lappland ; eine petrographlsche und geulogleche 
Studle lm zentralen Tetl des skandinavlschen Uocligeblrges. Von 
Gunnar Beekow. Pp. 336+2 Tafeln. 6.00 kr. Ser. C. No. 361: 
Masugnsbyflilfcens geologi. Av Per Geijer. Summary : Geology of the 
Iron Ore Fields at Mosugnsbyn. Pp. 89+1 karta. 1.00 kr, S6r. 0. Na 
852: Nyare Jordarts- ooh markreaktionsundersOkningar ooh dens 
betydelse fbr Jordbruket. Av Simon Johansson. Pp. 10+2 tavlor. 
1.00 kr. Ser. 0, No. 353: Studier I Glands myrmarker. Av G. Lund- 

a uist. Resumee in deutsoher Spnohe. Pp. 1S3+0 tavlor. 3.00 kr. 

sr. O, No. 854: Kallrika bergarter Inom sfidra och OversUct av den 
svenska experimentverksamheten for framstAllning av kalighdselmadel. 
Av B. Askfond. Pp. 62 + 1 tavla. 1.00 kr. Ser. O, No. 366; A I>eep 
Boring through Middle and Lower Cambrian Strata at Borgholro, Isle of 
OUnd7 By A. H. Westergird. Pp. 19. LOOkr. (Stockholm.) 

United States Department of Agrioulture. Technical Bulletin Na 88: 
Tobacco Cutworm*. By&E. Crumb. Pp. 179+9 plates. (Washington, 
D.C. : Government Printing Office.) 86 cent*. 

Bulletin of the American Museum of Natural History. Vol. 68, Art. 8: 
Notes on ReptUee from Fukien and other Chinese Provinces. By Clifford 
R Pope. Pp. 836-487 +plates 17-20. Vol. 68. Art. 9: Nicolas Pike and 
his Unpublished Paintings or the Fishes of Mauritius, Western Indian 
Ocean; with an Index to the Fishes. By K. W. Gudger. Pp. 489-630. 
VoL 68, Art. 10: An Adult Pug-Headed Brown Trout, Solmo JHHo, with 
Notes on other Pug-heeded Salmon id a. By K. ft. Gudger, Pp. 681-659 
+ plate 81, (New York City.) 

Report of the Aeronautical Reaearoh Institute, T6kyA imperial UnJ- 
veffity. Na 48: On the Stability of KArrain Vortex Street In a Channel 
Of Finite Breadth, I. By Sueumu Tomotika. Pp. 918-942. (T5ky6: 
Koeelkai Publishing House.) 0.88 yen- 
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Proceedings of the California Academy of Science*, Fourth Series. 
Vol. 16, No. 13: The Escallonlas la Golden Gate Park, Ban Francisco, 
California, with Descriptions of New Specie*. By AUee Boat wood. Pp. 
885-391. Vol. 18, No. 14: Studies in the Flora of Lower California and 
adjacent Island*. By Alice Eastwood. Pp. 893-464 + plates 88*84. 
(San Francisco.) 

Japanese Journal of Chemistry : Transactions and Abstracts. Vol. 8, 
No. 4. Pp. 165-215. Vol. 4, No. 1. Pp. 31. (Tokyo : National Research 
Council of Japan.) 

The Philippine Journal of Science. Vol. 89, No*. 1-4: Filterable Virus 
and Rickettsia Diseases. By Karl Baldwin McKinley. Pp. iii + 41fl + 70 
plates. (Manila: Bureau of Printing.) 

Smithsonian Institution : Bureau of American Ethnology. Bulletin 
89 : Observation* on the Thunder Dance of the Bear Gens of the Fox 
Indians. By Truman Mlchelson. Pp. v + 73. 05 cents. Bulletin 92: 
Shabik’eNhchee Village, a late Basket Maker Site in the Chaco Canyon, 
New Mexico. By Frank H. H. Roberts, Jr. Pp. vili-f 164+81 plates. 
1.00 dollar. (Washington, 1>.C. : Government Printing Office.) 

Forty-fourth Annual Report of the Bureau of American Ethnology to 
the Secretary of the Smithsonian Institution, 1926-1927. With ac¬ 
companying Paper* : Exploration of the Burton Mound at Santa Barbara, 
California, by John P. Harrington ; Social and Religious Beliefs ana 
Usages of the Chickasaw Indians, by John R. Nwanton ; Uses of Plants 
by the Chippewa Indians, by Frances Densmore ; Archeological Investi¬ 
gations, II., by Gerard Fowke. Pp. vll + 555 + 98 plates. (Washington, 
D.C. : Government Printing Office.) 2.25 dollars. 

Vear Book of the Academy of Natural Sciences of Philadelphia, 1028. 
Pp. 90+11 plates. (Philadelphia.) 

Proceeding* of the Academy of Natural Sciences of Philadelphia. Vol. 
80,1928. Pp. iv + 640+ 81 plates. (Philadelphia.) 0.25 dollars. 

Museums of the Brooklyn Institute of Art* and Sciences. Report upon 
the Condition and Progress of the Museums for the Year ending December 
81, 1928. By William Henry Fox. Pp. 78 + 8 plates. (Brooklyn, N.V.) 


Catalogue*. 

A Catalogue of Miscellaneous Books (Folklore, Witchcraft, etc. ; Bio¬ 
graphy and History: General Literature). (No. 447.) Pp. 82. (Cam¬ 
bridge : Bowes and Bowen.) 

East Africa : a Short List of Books relating to Uganda, Kenya, Somali¬ 
land, Tanganyika, Portuguese East Africa, etc. Pp. H. (Iiondon: 
Francis Edwards, Ltd.) 


Diary of Societies. 

FRIDA Y, Octobeb 4. 

Diiwsl Engine User* Ahhooiation (at Caxton Hall), at 6.—G. B. Fox : 
Indicating Oil Engine*. 

Hociwnr ok Chemical Industry (Manchester Section) (at Engineer*' 
Club, Manchester), at 7 — l>r. R. H. Pickard : The Industrial Research 
Association. 

Junior Institution ok Engineers, at 7.so.~C. J. Hill: Engineering 
Experiences ou a Tea Estate in Assam. 

SATURDAY, October 5. 

Biochemical Society (in Biochemical Laboratory, Cambridge), at 8.— 
Sir F. G. Hopkins: Glutathione as a Trlueptide. —G. F. Marrian : An 
Unidentified Saturated Alcohol in the Urine of Pregnancy.—W. M. 
Wright and 0. G. L. Woir: The Fuch* Reaction for the Diagnosis of 
Malignant Tumours.—L. H. Htickland : The Bscterlal Decomposition 
of Formic Acid.—J. Needham and D. M. Needham : Phosphorus 
Metabolism of Developing Kchlnoderm Eggs.—W. B. Pleas* : Cooling 
and Heating Curve* of Solutions of Gelatin and the Influence of 
Hydrogen Ion Concentration on the Gelling of Gelatin Sol* at Various 
Temperatures.—H. J. Chnnnou and G. A. Colllnson : The Acetone- 
ether Soluble Fraction or the Fat of Blood at Fasting Level.—D. R. 
McCullagh: The Measurement of Heat Production in Biological 
Material by Means of a Resistance Thermometer .—Devwnst ratUmx 
J. R. M. Innes and L. J. Harris: The Histopathology of Hyper- 
vltamlno*Ia-D.“-l> R. McCullagh : Microcalorimeter. 

Mathematical Association (Loudon Branch) (at Bedford College), at 8. 
—Dr. P. B. Ballard : A Talk about Modern Method*. 

Gilbert White Fellowship (at 6 Queen Square, W.C.l), at 8.—E. A. 
Martin : Gilbert White and hi* Village. 

Institute ok British Founprymen (Lancashire Branch) (at College of 
Technology, Manchester), at 4.— E. Longden : Presidential Addresa, 

MON DA Y , October 7. 

British Psychological Society (Education Section) (at Loudon Day 
Training College), at 6.—Dr. E. O. Lewie: The Incidence or Mental 
Defect in the School Population. 

Institution ok Automobile Engineer* (British Centre) (at Merchant 
Venturers' Technical College, Bristol), at 6.45.—Prof, W, Morgen : The 
Member and the Institution. 

Society or Chrmjoal Industry (London -Section).—H. A. Sloman : A 
New Method for the Production of Pure Beryllium Oxide from 
Beryllium Ores.—R. Taylor: Isolation of Helium from Monazite 
Sand. 

TUESDAY, October 8. 

University ok Mancherthr Chemical Society, at fi,— Dr. F. Challenger : 
Some Chemical Aspect* of Microbiology (Presidential Addtesa). 

Institute or Marine Engineers, at 6.80.— E. Berg: Electric Propulsion 
a* applied to Passenger Liners, 

Illuminating Engineering Society (at B.L.M.A. Lighting Service 
Bureau, 15 Savoy Street), at 6.80.—Report on Progress in IUnmlnatlng 
Engineering. 

Institution or Automobile Engineers (Coventry Centre) (at Slug's 

Head Hotel, Coventry), at 7.90_Prof. W. Morgan; The Member and 

the Institution, 
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Institute of Metals (North-East Coast Local Section) (at Armstrong 
College, Newcastle-upon-Tyne), at 7.80.—S. G. Horn fray: Chairman* 
Address. 

Quekett Microscopical Club, at 7.80. —E. A Smith: The Life of the 
Rock-pools. 

Leicester Literary and Philosophical Society (Chemistry Section) 
(at Leicester College of Technology), at 6 .— R. B. Pilcher: Alchemy In 
Art and Literature, 

WEDNESDAY, October 9. 

Institute or Metals (Swansea Local Section) (at Thomas' Cafe, Swan¬ 
sea), at 7.—J, H. Grant: Chairman 1 * Address. 

Institute nr Brewino (Burton-on-Trent Section) (at Queen's Hotel, 
Burton-on-Trent).—H. E. Dryden and others : Discussion on Heavy 
Malt* as compared with Light Malts. 

THURSDAY , October 10. 

Child-Study Society (at Royal Sanitary Institute), at fl.—J. C. Stobart: 
Mass Methods. 

Royal Aeronautical Society (at Royal Society of Arts), at 6.80.—C. R. 
Falrey : The Range of Aircraft. 

Institute ok Metals (Birmingham Local Section) (at Chamber of Com¬ 
merce, Birmingham), at 7.— J. I). North ; Metals in Aircraft Structures. 

Institute ok Metals (London Local Section) (at 88 Pall Mall), at 7.80.— 
Dr. S. W. Smith : Some Factors In Solidification (Chairman * Address). 

Optical Society (at Imperial College of Science ana Technology).—T, H, 
Court and Dr. M. von Rohr: The Development of the Telescope, 
mostly after Documents in tho Court Collection (1675-18801 (Third 
Paper on the Court Collection.)—Dr. D. ,8. Perfect: A Chromatic 
Method of making Null Indications. 

FRIDAY, October li. 

Junior Institution or Engineers, at 7.80.—R. H. Allen : Coal and 
Coal Cleaning. 

Leicester Textile Society (at Leicester), at 7.80.—J. W. Alllnson : 
Colour and Design In Textile Printing. 

Institute ok Metals (Sheffield Local flection) (at Sheffield University), 
at 7.80,—F. C. Robinson : Some Not#* on the Selection of Suitable 
Metals to Resist Corrotdon (Chairman's Address). 

Society of Chemical Industry (Chemical Engineering Group) (at 
Chemical Society), at 8.— J. D. Pratt: Rationalisation—its Meaning 
and Application ; with Special Reference to the Chemical Industry. 

Eugenics Society (at Ltnnean Society), at 8.—Dr. O. E. Lewie, Dr. 
NuwLh, and other* : Mental Deficiency. 

SATURDAY, October 12. 

Mining Institute ok Scotland (at Edinburgh). 


PUBLIC LKCTUMI, 

TUESDAY, O.tober 8. 

British Medical Association, at 4.— Sir Josiah Stamp: Alcohol as an 
Eoonomlc Factor (Norman Kerr Memorial Lecture). 

King's College, at 5.—Dr, J, W, Pickering: Blood Plasma and Platelets. 

(Succeeding Lectures on Oct. 15, 22, 29, and Nov, 5.) 

St. Thomas’s Hospital Medical School, at 6.—Dr. A. St. G. Huggett: 
The Physiology of the Fretus. (Succeeding Lectures on Oct. 15, 22, 
and 29.) 

WEDNESDAY, October 9. 

King's College, at 6.30. —Rev. Canon C. Jenkins: The Contribution of 
King’s College to the Advancement of Learning during the Century 
J 829-1028Theology and Philosophy.—Dr. F. A. P. Avellng: Personal¬ 
ism : A Psychological Approach to Reality Psychology and Psycho¬ 
logies. 

FRIDAY, October 11. 

London School of Economics, at 6.—Prof. R. Thurnwald : The Problem 
of Evolution in the Social Processes. (Succeeding Lectures on Oct. 
15 and 17.) 

King's College, at 6.80.—Sir 8t. Clair Thomson: Lord Lister: 
Reminiscences of a House Burgeon. 

SATURDAY, Outobkk 12. 

Horniman Museum (Forest Hill), at 8.80.— Prof. J. R. Ainsworth Davis: 
Mammoth and Man. 


CONPCRKNCIf. 

October 4 to 6, 

Coal Smoke Abatement Society and Smoke Abatement League or 
Great Britain (at Palace Hotel, Buxton). 

October 10 to 12, 

International Association for the Prevention of Tuberculosis (at 

Connaught Hall, Newcastle-upon-Tyne). 

Thursday, Oct. 10.—Dr. H. Mess: Tuberoulosis on Tyneside: a Sociological 
Study. 

Dr. E. Hist and others: The Factors that produce Pulmonary 
Tuberculosis. 

Friday, Oct. 11.—Dr. W. Brand; A Scheme of National Propaganda 
regarding Tuberculosis. 

Dr. A. H. Macpherson : Combined Treatment and Technical Educa¬ 
tion of Tuberculous Youths, 

Dr. T. Beattie Rod Dr. F. Hewat; The Teaching of Tuberculosis to 
Undergraduates. 

Dr, w. H. Dickinson: The Training of Tuberculosis Medical Officers* 

Dr. H. Williams: Methods of Medical Propaganda regarding Tuber- 
cu tools. 

Dr. W. Guy: Dentistry in Relation to Tuberculosis. 
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The Royal Commission on the 
Civil Service. 


T HE announcement by the late Government of 
its intention, if returned to power, to* set 
up a Royal Commission on the Civil Service was 
received by us with satisfaction, which was 
heightened when Mr. Churchill afterwards informed 
the House of Commons that “ the object of the 
Royal Commission is, not to shelve, but to under¬ 
take a dispassionate and informed examination of 
the Civil Service from the point of view of its 
efficiency as a national instrument and of its own 
well-being ”, These spacious phrases seemed to be 
indicative of a change of attitude towards the 
administrative machinery of the State and to offer 
a possibility of an ordered approach to the problem 
of efficient public administration, the solution of 
which is as vital to the well-being of the com¬ 
munity as that of the parallel problem which 
British industry under the stress of adversity has 
at long last begun to face. 

With the change of Government some un¬ 
certainty existed until early in July, when the 
Prime Minister indicated the intention of the 
present Government to set up a Royal Commission 
with terms of reference 14 so framed as to bring all 
matters of general importance affecting the Civil 
Service within the scope of the inquiry *\ The 
actual terms of reference have now been announced 
as follows : 

(1) The structure and organisation of the Civil 
Servioe, including methods of recruitment. 

(2) Conditions of service in the Civil Service with 
reference to— 

(a) The general standard of remuneration of 
civil servants and the existing differentiation be¬ 
tween the rates and scales of remuneration payable 
respectively to men and women civil servants ; 

(o) Machinery for the discussion and settlement 
of questions relating to conditions of service ; and 
(c) The position of ex-Service civil servants in 
unestablished employment. 

(3) Conditions of retirement from the Civil 
Servioe, including the retirement of women civil 
servants on marriage. 

With these terms of reference we have no fault 
to find, for they permit of a thorough scrutiny of 
the present system, as well as an examination of 
the numerous grievances alleged by the civil 
servants* organisations, with which the existing 
Whitley machinery has apparently been unable to 
cope. The Commissioners are also to report upon 
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two questions of social policy affecting the employ¬ 
ment of women by the State which have been the 
subjeot of prolonged controversy, and in favour 
of one of which, namely, equal pay for men and 
women engaged on similar duties, the House of 
Commons has already committed itself on two 
occasions. 

When, however, we turn to the list of the 
members of the Commission, our emotion can mildly 
be described as one of bewildered amazement. Of 
sixteen members, including the chairman, who is 
an eminent lawyer, not one is a scientific man, 
not one is engaged in the application of science to 
the needs of the community, and not one is in the 
public mind as having devoted consideration to 
the problems of public administration. Instead, 
we find that no fewer than seven are or have been 
connected with the administration of education, 
and six are Members of Parliament, mainly not 
with wide administrative experience. Apologists 
have stated that the aim of the Government has 
been to select persons who have not revealed any 
prejudices on the matters referred to the Com¬ 
mission, but in an age when progress is so completely 
dependent on scientific knowledge and methods 
it is almost incredible that absence of opinion 
flowing from lack of either experience or study of 
a subject is to be deemed a primary qualifica¬ 
tion for service on a public inquiry of this import¬ 
ance. 

If the problems facing the Commissioners were 
purely economic, if they were required to confine 
themselves merely to matters chiefly of domestic 
interest to civil servants, such a Commission would 
doubtless have proved adequate though uninspired. 
But something more is involved than the emanci¬ 
pation of women or the contentment of the 
Civil Service with their conditions of employment. 
Great Britain has been for a long period in the 
throes of an industrial crisis which, if prolonged 
indefinitely, must have a profound effect on the 
standard of living of every member of the com¬ 
munity. Whatever may be the causes of the present 
industrial situation, it is oertain that no remedy 
can be found other than by the fullest application 
of scientific methods and discoveries to the prob¬ 
lems of industrial production. This prooees of 
industrial recovery can be assisted and stimulated 
by the State by the impetus it can give to pure 
research, by the policy it pursues in those spheres 
where public intervention is regarded as appro¬ 
priate, and by the co-ordination of national effort 
and the development of national resources that it 
No. 3128, Vol. 124] 


alone is in a position to undertake. With these 
duties confronting them, a peculiar responsibility 
must fall upon the permanent civil servants who 
act as the advisers of Ministers. 

With this increasing dependence of industry upon 
Governmental action, and the growing intervention 
of the State in the social life of the people, it has 
become imperative that the Civil Service should 
be critically examined as regards both structure 
and personnel from the point of view of the demands 
that are now being made and will in future be mode 
upon it. We hold that the publio departments will 
never achieve their maximum efficiency or be in 
a position to make their proper contribution to 
the solution of present-day industrial difficulties 
unless a greater effective share in administra¬ 
tion is accorded to the scientific and technical 
expert. 

We have repeatedly referred to the inadequacy 
of the status and consequently of the salaries of 
the scientific and technical experts employed in 
Government departments. In the departments 
where professional knowledge and training are 
essential, the professional officer is in almost every 
instance definitely subordinated to administrators 
whose education, howover rigorous as an intel¬ 
lectual discipline, has little regard to the place of 
science in the modern community. So Btrong is the 
monastic tradition of culture that in the competition 
for administrative posts in the Civil Servioe the 
dice have been deliberately loaded in favour of 
those who have specialised in the humanities rather 
than in pure science. Coupled with this limitation 
of the field from which the administrative element 
is drawn has been the practical debarment of pro¬ 
fessional and scientific Civil Servants from pro¬ 
motion to posts of administrative rank. It is 
officially stated that in fact no bar exists, but apart 
from the Department of Scientific and Industrial 
Research, we are unaware of any department 
where the permanent secretary is, for example, a 
trained scientific worker or engineer. 

The classic example of the subordination of the 
technical expert is afforded by the Post Office, 
which administers under Treasury control great 
nationalised services. The Engineering Depart¬ 
ment which is responsible for the technical aide of 
the telephone and telegraph services is presided 
over by the Engineer-in-Chief, who has under his 
oharge a staff running into tens of thousands, from 
professional engineers downwards. His basic salary 
is £1500 a year, which with bonus is equivalent to' 
about £1700. He is subjeot to the administrative 
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control of the secretariat, the head of which is 
the Permanent Secretary with an inolusive salary 
of £3000. No Engineer-in-Chief, however gifted 
administratively, can ever expect to be promoted 
to an administrative post even in control of such a 
distinctively technical service as that of the tele¬ 
phones. There are, indeed, only four professional 
men in the Service in receipt of salaries of more than 
£2000, the highest, being £2500. In the scientific 
departments the position is worse, for no head of a 
scientific department of the Service is in reoeipt of 
a basic salary exceeding £1500. 

The disparities between the careers open to 
administrators on one hand, and professional 
and scientific officers on the other, are but the 
reflection of the low status deemed appropriate to 
the latter, and this state of affairs will never be 
remedied by reform from within the Service, domin¬ 
ated as it is by 4 establishment * traditions extending 
over several generations. This urgent problem of 
the status and functions of the scientific and 
technical experts in the public service is clearly 
suitable for consideration by an outside body, and 
it was our hope that a strong and representative 
Royal Commission composed of persons of acknow¬ 
ledged authority, even if handicapped by the 
possession of opinions based on knowledge and 
experience, would advise the nation on the whole 
question. Suoh a Commission should obviously 
contain an adequate representation of scientific 
and professional interests, for experience of com¬ 
mittee working shows that the practical justification 
of this laborious system of arriving at a report on 
an administrative question is in the education of 
the less well-informed by the well-informed. The 
scientific and professional point of view will doubt¬ 
less be effectively put to the Commission by 
evidence from such organisations as the Institution 
of Professional Civil Servants and the Association 
of Scientific Workers, but, particularly in a body 
which has been selected on the basis which has been 
indicated, the need for exposition and elucidation 
after the witnesses have withdrawn will be over¬ 
whelming. 

Leading members of the Labour Party have on 
many occasions associated themselves with the 
aims of progressive scienoe and referred to the 
important services rendered by scientific workers 
to the modem State. We have always advocated 
this community of spirit between Scienoe and 
Labour, and we are greatly disappointed that, 
now the Labour Party is in power, it should dis¬ 
regard so completely the essential plaoe of Scienoe 
in the Commission which has just been appointed. 
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Sir Joseph Wilson Swan. 

Sir Joseph Wilson Suxin, F.R.S . A Memoir by 
M. E. S. and K. R. S. Pp. 183 + 6 plates. (Lon¬ 
don: Ernest Benn, Ltd., 1929.) 7s. 6i. net. 

HE biography of Sir Joseph Wilson Swan, 
written by two of his children, gives an ad¬ 
mirable record of the life of this great inventor. 
His inventions in connexion with photography and 
electric lighting place him in the front rank of the 
world’s benefactors. Important industries employ¬ 
ing tens of thousands of workmen are founded on 
the results of his labours. His most successful 
inventions are the carbon process (better known 
perhaps as the 4 autotype ’ prooess); bromide print¬ 
ing paper familiar to all photographers ; the incan¬ 
descent carbon filament electric lamp ; the cellular 
lead plate electrical storage battery, and the most 
important of all, artificial cellulose thread, the 
prototype of artificial silk. 

Swan was bom at Sunderland in the year 1828. 
His parents belonged to families of Scotch desoent 
who had settled in the county of Durham about the 
middle of the eighteenth century. Swan’s father 
had a bent towards a seafaring life, but circum¬ 
stances prevented him and so he had to content 
himself with a comfortable business on shore making 
ship’s anchors and chains. Later, ill-success in 
business deprived his children of an easy start in 
life, but they undoubtedly inherited from him many 
of the fine qualities which so endeared Joseph Swan 
to his friends. 

When an old man, Swan wrote a few biographical 
details of his early life which illustrate some of the 
amazing changes which have taken plaoe in com¬ 
paratively recent times. 4 * The days of my youth ”, 
he says, 44 extend baokward to the dark ages, for I 
was born when the rush-light, the tallow-dip, or 
the solitary blaze of the hearth were common means 
of indoor lighting.” In the houses of the rich wax 
candles were used. Outdoor illumination was de¬ 
rived from lamps raised on wooden posts about 
ten feet high. The lamps consisted of glass bowls 
containing about a cupful of evil-smelling train oil 
in which a cotton wick was immersed. The watch¬ 
man with his lantern and rattle went his rounds 
calling out the time and describing the weather. 

Joseph was sent first to a dame’s school, where 
his imagination was stirred by the effects produced 
by light passing through a glass prism and the 
spark from a Leyden jar. He afterwards joined 
his brother at a large boys' school near Sunder¬ 
land. Here he learnt how to manipulate labora¬ 
tory apparatus and to make and store gases. The 
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pyrotechnic side of chemistry attracted him most. 
He left school when he was thirteen years of age, 
and for three years he was a druggist’s apprentice at 
Sunderland. His duties were commonplace, but he 
was a member of the Sunderland Athenaeum and 
had access to an excellent library. He remem¬ 
bered reading in 1846 with the greatest interest an 
account of an * incandescent electric lamp ’ invented 
by a young American, J. W. Starr. During these 
three years Swan writes, “ All my spare time was 
spent in chemical and electrical experiments carried 
out for the most part by means of home-made 
apparatus and appliances 

Swan was strongly attracted by electrotyping, 
afterwards developed into electroplating, and used 
various types of primary battery for the purpose. 
One day when passing a shop window in Sunderland 
he caught a glimpse of a daguerreotype portrait. 
He paid many visits to this window, with constantly 
increasing wonder at this scientific achievement. 
He had heard of the conjuror’s hoax of your likeness 
seen in a mirror and fixed there by a process of 
baking. Here was fiction turned into fact, a miraole 
realised. Every new scientific discovery created 
in Swan a feeling of elation which was a great 
Stimulus to further experimental effort. 

At the age of eighteen Swan went to Newcastle, 
where, in conjunction with his friend and future 
brother-in-law, John Mawson, he started a chemist’s 
business. This business ultimately became the 
well-known firm of Mawson and Swan. Some 
twenty years later, Mawson, when Sheriff of New¬ 
castle, was accidentally killed when seeing to the 
disposal of a quantity of dynamite left by some 
miscreants in a stable. Swan at once made his 
widowed sister a partner in the business, thus 
securing to her the income she would have had if 
her husband had lived. 

Swan patented his carbon process at the age of 
forty-six. This was the first patent he ever took 
out and was the forerunner of seventy others, the 
titles of which appear under his name in the Patent 
Office Register. The oarbon process, important in 
itself, has had far-reaching effects upon cognate 
branches of photography. Employed for the pur¬ 
pose of producing a variable 4 resist ’ to the action 
of the etching fluid in photogravure, it is the parent 
of that most highly refined form of photo-mechani¬ 
cal reproduction. Many of the carbon prints made 
by Swan in 1864 still exist in perfect condition, 
as strong in tone as when they were made. 

The invention by Hermann Sprengel in 1866 of J 
the mercury vacuum pump cleared the way for the 
invention of the incandescent lamp. Ten'years 
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later Crookes astonished the world by his radio¬ 
meter, the construction of which demanded an 
almost perfect vacuum. It was Crookes’s re¬ 
searches which spurred Swan on to invent, an incan¬ 
descent lamp. In December 1878, and in January 
and February 1879, Swan publicly exhibited his 
oarbon incandescent lamp to large numbers of 
people in Newcastle, Gateshead, and Sunderland. 
The first incandescent lamps made by Swan were 
not suitable for the market, but in 1880 he devised 
the parchmentised cotton filaments. For several 
years, all the world over, incandescent lamps were 
made with this filament. In 1883 this filament was 
superseded by Swan’s invention of the 4 squirted ’ 
filament, made from cellulose, the efficiency of 
which was much higher. It was during his early 
experiments with the squirting process that Swan 
conceived the idea that the thread-like material, 
designed for filaments, was also capable of being 
used in a textile way for the manufacture of a 
fabrio. Some of the finer cellulose threads produced 
in this way were crocheted by Mrs. Swan into lace 
and used to make the border of small mats and 
d’oyleys. A few of these articles were exhibited 
at the Inventions Exhibition of 1886, under the 
description 4 artificial silk In this application lay 
the germ of one of the most important inventions 
of modem times, the artificial silk manufacture. 

In 1882 the Edison Company applied for an 
injunction to restrain the Swan Company from 
making lamps. This injunction was refused, but 
the good sense of the directors led to the amalga¬ 
mation of the two rival companies under the name 
of “ The Edison and Swan, United Electric Light 
Company, Ltd.” 

In 1894, Swan was elected a fellow of the Royal 
Society. His election followed upon a communica¬ 
tion to the Society recording the results of an 
elaborate research upon the electrolytic deposition 
of copper which he had carried out with the assist¬ 
ance of John Rhodin. 

For eighteen years Swan experimented with fila¬ 
ments for incandescent lamps. In particular he 
experimented with refactory metals, including tung¬ 
sten. He was, however, forestalled by German 
inventors. Baron von Welsbaoh, the inventor of 
the gas mantle, produced the osmium lamp; 
Messrs. Siemens and Halake, the tantalum lamp, 
and Just and Hanaman the tungsten filament lamp. 
The oaram lamp was so called because it was made 
from an alloy of osmium and tungsten (German 
Wolfram). The tungsten filament has now practi¬ 
cally universally superseded the oarbon filament in 
lamp manufacture. 
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Swan was an intense lover of Nature. The beauty 
of natural forms, colours, and sounds at all times 
filled him with a pleasure akin to rapture. His 
letters abound with allusions to the sounds and 
sights of the country. For him all the wonders 
of science were of little acoount when matched with 
the grandeur of a thunderstorm or the * heavenly 
alchemy * of a sunset on a summer's day. 

His children in this book give an excellent 
portrait of his modest and unassuming personality. 
His habitual temper was one of considerate gentle¬ 
ness marked by a chivalrous courtesy which with 
him was a second nature. He was the soul of 
generosity. Those who sought his advice never 
failed to receive the best that he could give. Ho 
died in 1914 at the age of eighty-six years, lamented 
by many friends, having boon fortunate to accom¬ 
plish much for the welfare of humanity. A. R. 


Scientific Farming in Germany. 

Handbueh dyr Landwirtschaft. Herausgegeben von 
Fr. Aereboe, J. Hansen und Th. Roemer. Fiinf 
Bande. Lieforung 8, Band 1. Pp. 129-250. 
5-80 gold marks. Lioferung 9, Band 2. Pp. 
385-512. 5*80 gold marks. Lieferung 10, Band 
4. Pp. 129-256. 5*80 gold marks. Lieferung 
11, Band 2 (Schluss); Band 3. Pp. xvi+513- 
564 + 129-160. 5*80 gold marks. (Berlin: Paul 
Parey, 1928.) 

HERE is a story of how, invited to contribute 
to the literature of elephants, an Englishman 
described “ Elephants I have shot; with an ap¬ 
pendix on the ivory trade ”. A Frenchman, on 
the other hand, wrote an intimate biography, 
“ Samson : the Amours of an Elephant " ; but a 
German authority, inviting the collaboration of 
twenty-seven of his friends, produced six volumes 
of a “ Handbook on Elephants in Health and 
Disease : their History, life, Death, and Meta¬ 
physical Implications ; with some Account of the 
Giraffe and the Rhinooeros *\ To ensure the sale 
of ail six volumes—for it seemed possible that a 
specialist interested only in ivory, or in giraffes, 
might omit to buy the other volumes—the work was 
produced in some score of parts : parts contrived 
to include frequently the beginnings or endings of 
articles, rather than the complete essay, consecu¬ 
tiveness also being carefully avoided. Thus a 
student requiring the conclusion of an important 
article in part 3 might possibly find it in part 17, 
Like all parables, this exaggerates ; but in some 
respects, when dealing with the present instalments 
of the " Handbook to Farming”, the reviewer 

No. 3128, Vol. 124] 


began to feel that agriculture was an elephant. We 
have here a compilation of undoubted value, by 
authorities of undoubted eminence : but the method 
of its production is open to serious questions from 
the point of view of the English student. The 
work is not an encyclopaedia or a dictionary, in the 
sense of an alphabetical series of articles that would 
lose their value unless the complete edition were 
obtained. It is rather a series of monographs, or 
text-books, covering the whole field of farming 
theory and practice : there can be few farmers wfeo 
would buy and use the complete book, and there 
might be many workers interested in individual 
sections who would be unable to purchase all the 
twenty instalments of the ‘ Handbueh \ Since it 
was to be published in separate parts, one asks why 
the individual parts might not have coincided with 
complete sections of the work, in the manner, say, 
of Abderhalden’s well-known “ Handbook of Bio¬ 
logical Methods 

Apart from this, however, the * Handbueh ’ con¬ 
tinues to fulfil its promise of providing full informa¬ 
tion about ‘ scientific farming as distinguished 
from agricultural science. That is, many of the 
articles have the character of short text-books rather 
than monographs, and this is reflected in the few¬ 
ness of the references to original work. From this 
point of view, illustrations, graphical or photo¬ 
graphic, are scarce relative to the amount of print, 
except in one or two of the contributions. 

In the instalments now to hand. Part 8 contains 
one complete article and parts of two others from 
Volume 1 of the complete edition. This volume is 
to deal with farm management and the economics 
of agriculture: almost half of Part 8 is given to 
the conclusion of Prof. F. Beckmann’s aocount of 
various aspects of economic policy. After dis¬ 
cussing the question of agricultural customs duties 
and the reactions between German and world 
agricultural policies, he reviews the condition of 
agricultural credits and mortgaging in Germany 
since the stabilisation of the currency ; then come 
shorter discussions of such questions as the best 
working size of a farm, and the hereditary trans¬ 
mission of landed property. Dr. H. ZOmer of 
Berlin makes a survey of the buildings, plant, and 
equipment required for different types of cultiva¬ 
tion, and for all the varieties of live-stock farming 
down to rabbits, fish, and bees. Then Prof. Z. W, 
Ries of Bomim considers the nature and composi¬ 
tion of farm-labourers, and the paying of their 
wages. 

Part 9, after concluding Dr. M. v. Wrangell’s 
article on plant nutrition (where we note a graphical 
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representation of Mitscherlich’s views on the rela¬ 
tionship between increasing fertilisation, yields, and 
profits), is devoted largely to the enemies of crops. 
Weeds, their classification and control, are discussed 
by Prof. C. Fruwirth of Vienna, who distinguishes 
between special methods and those that may form 
a part of ordinary soil treatment. Then, after a 
section by Prof. 0. Heuser of Danzig, on catch- 
crops and green manures, Prof. G. Gassner of 
Braunschweig contributes a very comprehensive 
article on plant diseases of all kinds. (This con¬ 
tribution occupies the latter half of Part 9 and is 
continued in Part 11.) After a detailed analysis of 
the causes of disease, whether chemical, physical, 
or attributable to parasites from the plant or 
animal kingdoms, there is a discussion of the funda¬ 
mentals of control. Then various methods of 
control are described under their appropriate 
groups : first those involving cultural measures— 
soil management, and the manuring, rotation, and 
after-treatment of crops ; then biological control, 
briefly considered ; specific susceptibility and the 
breeding of immune varieties ; and the use of 
mechanioal, physical, and chemical treatments. 
The dipping of seeds is fully described. 

Passing from methods of control, Dr. Gassner 
then discusses the rusts of cereals : their classifica¬ 
tion, distribution, and development, and the in¬ 
fluence of external factors such as climate and soil. 
The identification of rusts is aided by some very 
effective illustrations in full colour—but at present 
these illustrations are to be found in Part 11 of the 
* Handbook \ 

Volume 4 of the complete ' Handbuch * is intended 
to cover general questions of animal husbandry, 
and Part 10 contains a portion of this volume : 
namely, the conclusion of an account of the breeding 
and selection qf farm animals, by Prof. C. Kron- 
acher of Hanover, and a large but incomplete 
section by Prof. G. Fingerling on animal nutrition. 
Prof, Kronaoher’s article is well illustrated with 
photographs and charts—particularly the section 
on hybridisation and the application of the Men- 
delian law, which goes far into the theory of gen¬ 
etics, In Prof. Fingerling’s contribution on animal 
nutrition, the constitution and digestion of feeding 
stuffs, their uptake by animals,* and nutrient values 
are first considered. There is a brief review of 
vitamins, and then follows the establishment of 
feeding standards and maintenance rations for 
various classes of stock. Green fodder and hay ore 
under detailed consideration when Part 10 ends. 

The remainder of Prof. Gassner’s article on plant 
diseases appears in Part 11 ; after rust control, and 
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immunity or resistance to rusts, comes a useful 
review of the organisation of protective measures 
against plant disease in Germany. The next 
article in Part 11, by Dr. G. Blohm of Halle, gives & 
practical account of the harvesting and storage of 
crops ; it includes an illustration of the English 
method of crop-drying, and other less usual methods, 
such as the 1 souring * of beet leaves and potatoes. 
This concludes Volume 2 of the * Handbuch * on 
arable farming, and an efficient but not exhaustive 
index is followed by four plates in full colours to 
aid in identifying weeds and rusts. The remainder 
of Part 11 is a section without beginning or ending, 
from Prof. Opitz’s contribution on potato cultiva¬ 
tion. 


Malaria in the Roman Campagna. 

Die Malaria in ihrer Bedeutung fiir die Oeschichte 
Roms und der r&mischen Campagna : eine kuUur - 
historische Studie. Von Prof. Angelo Celli. 
Herausgegeben von Anna Celli-Fraentzel. Pp. 
vii + 118. (Leipzig : Georg Thieme, 1929.) 12 

gold marks. 

HIS is an abridgment of the monograph in 
Italian on the history of malaria in the Roman 
Campagna (1925) by the late Prof, Angelo Celli, 
and is edited by his widow. Prof. Celli gathered 
his evidence from an amazing yariety of sources* 
as the references in the bibliography attest, and 
the result is a fully documented account of the 
author's assiduous and masterly investigation in 
this very difficult subject, which occupied the last 
years of his life, 

A short introduction of ten pages refers to the 
problems in the history of the Campagna, the key 
to many of which is to be sought in malaria, a brief 
account of the organism of which and its mode of 
transference is given. The author direots special 
attention to the rhythms of malaria and states that 
statistical records in the second half of last century 
show that the high points of epidemics recurred 
with a ten-year frequency. He also points out 
that, with recent fuller knowledge of the history of 
malaria, a periodicity in which centuries are in¬ 
volved is recognisable. In the investigation of such 
a subject, which is of great interest not only from 
the biological but also from the historical point of 
view, Prof. Celli held that there was no place more 
suitable than the Roman Campagna, the varied upa 
and downs of which, from prehistoric times, have 
been studied again and again by archsaologists^ 
historians, naturalists, doctors, politicians, econo¬ 
mists, and agriculturists. 
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A short section of half a dozen pages on the pre- 
Roman period commences with the statement that 
it is an open question whether in that period 
malaria was already prevalent in the Latin plain 
or whether it was introduced in historic time. In 
view of the high culture of the Latin and Etruscan 
towns, the author concludes that in the first century 
after the founding of Rome malaria was either 
absent or mild, but in the earlier period of the 
Republic came the decline and many of the com¬ 
munities of Latium disappeared, owing, as the 
author concludes, to malaria. 

In the next section the history of the Campagna 
during the time of the Republic and the Empire 
is considered. The Romans learnt from the 
Etruscans to drain the swamps, and to this end the 
cloaca maxima was made to drain the swamp at the 
Forum, though later it became a sewer. But in 
spite of much labour expended on canals and 
drainage, malaria spread. Prof. Oelli notes the 
record by Livy of epidemics—apparently of malig¬ 
nant malaria—in the Campagna in 411, 409, and 
399 b.c. He does not agree with the statement of 
W. H. S. Jones that malaria was introduced into 
Rome from Carthage. He turns to the ancient 
writers on agriculture, the army, and public works 
for further evidence on the varying incidence of 
malaria. He argues that in the early part of the 
Imperial period (the first century a.d.) malaria was 
not important in the Campagna ; had it been 
strongly prevalent, the Emperor and the patricians 
would not have exposed themselves to the air of 
that region in summer and autumn, nor would the 
catacombs, situated in the suburbs and in the 
Campagna, have been a suitable meeting place, for 
being dark and moist, cool in summer and warm in 
winter, they would have been an especially good 
haunt for Anopheles. 

Prof. Celli points out that when Christianity 
became the State religion in a.d. 312, about thirteen 
bishoprics were founded around Rome—a sufficient 
index of human activity in the very region which 
later was depopulated by malaria. He cites some 
of the records, and concludes that by the middle 
of the fifth century the epidemic had spread in the 
neighbourhood of Rome, and he traces its further 
great development during the next century or 
more—for this was the second high portion of the 
malaria curve. 

During the eighth century there was a spon¬ 
taneous decline of malaria, but the disease flared 
up again in the tenth oentury and remained pre¬ 
valent during the next two or three hundred years. 
Prof. Oelli refers to the gardens of the Campagna 
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which, about the end of the tenth century, were 
highly cultivated—the gardeners had their own 
guild. The gardens required water and the old 
drainage ditches were neglected, Anopheles bred 
and oarried malaria, and the gardens of the Cam¬ 
pagna went entirely to ruin. In the thirteenth 
century malaria extended over many parts of Italy, 
but was probably on the wane about the end of the 
fourteenth century. 

From almost certain indications the gradual rise 
of the malaria curve in the second half of the six¬ 
teenth century can be followed, and in the first half 
of the seventeenth the disease became not only more 
frequent but also ever worse. The chief modem 
authorities on the Campagna are agreed that the 
middle and end of the seventeenth century was the 
period during which the decline of the Campagna 
was completed. The history of this epidemic—the 
fourth high curve—is traced up the nineteenth 
century. 

Angelo Celli preached the crusade against malaria 
especially in the Campagna, and in 1898 was the 
principal founder of the malaria society which 
successfully advocated the distribution of quinino 
by the State, and also, of course, vigorously pressed 
other methods of attacking the problem, such as 
drainage, treatment of water, and the netting of 
doors and windows. He refers, however, to the 
possibility that the betterment may have been due 
to a spontaneous diminution of malaria. 

This very interesting volume concludes with a 
bibliography of 434 references, an index of names of 
persons and places referred to, and a map of the 
Campagna. 


Our Bookshelf. 

(1) Science and the Unseen World. By Prof. 
Arthur Stanley Eddington. (Swarthmore Lec¬ 
ture, 1929.) Pp. 50. (London : George Allen 
and Unwin, Ltd., 1929.) 2 s. 6d. net; paper, 
1*. 6d. net. 

(2) The Meaning of Life : as shown in the Process of 
Evolution . By C. E. M. Joad. (The Forum 
Series, No. 10.) Pp. iv+00. (London : Watts 
and Co., 1928.) Is. net. 

(1) Prof. Eddington's Swarthmore lecture will be 
read with interest by all who watch the movements 
of scientific thought in relation to philosophy and 
religion. The attitude of the author has become 
generally familiar through his volume on “ The 
Nature of the Physical World ”, but in the present 
lecture he attacks the religious problem at closer 
quarters. His treatment of it, as one would expect, 
is both original and suggestive. He puts aside the 
question, Does God really exist ? ” because it raises 
so many unprofitable side issues, and at the end it 
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scarcely reaches deep enough into religious experi¬ 
ence. Among leading scientists to-day I think 
about half assert that the aether exists and the 
other half deny its existence ; but as a matter of 
fact both parties mean exactly the same thing and 
are divided only by words.” He points out that 
the crucial point for us is not a conviction of the 
existence, but a conviction of the revelation , of a 
supreme god. It is, if we may venture to say so, 
only very rarely that a man of science so well under¬ 
stands the true nature of the religious problem. 
Also, Prof. Eddington has no sympathy with any 
attempts “ to base religion on scientific discovery ' 
which the scientifically nebulous and the religiously 
fantastic have sometimes made. He knows how 
much to expect from science, namely, what it can 
tell us and what it cannot. The methods of 
physical soience do not lead us to anything which 
can serve as a basis for religious experience, but 
only to “ a shadow world of symbols ”, For that 
necessary basis we must return to our starting-point 
in human consciousness, the only point where we 
have direct and first-hand knowledge of reality. 

(2) It is interesting that Mr. C. E. M. Joad, who 
writes rather from the point of view of biology than 
of physics, says much the same thing. He, too, 
looks to our inner conscious life for the key to the 
nature of things ; yet even this knowledge eludes 
us, or at least resists description. “ Life as we 
experience it is indescribable : knowing what it is 
like to be alive, we cannot yet say; we can say 
what life does, but not what it is.” Yet life is pur¬ 
posive, and has now reached a point when its con¬ 
trol over matter is almost complete ; so much so 
that our interest in matter will tend to decrease— 
“ having emancipated itself from the need to know 
matter,life’s attention comes to be centred directly 
and continuously upon the world of value ”. This 
book is full of most interesting ideas and sug¬ 
gestions. J. C. H. 

Perfume#, Cosmetics , and Soaps: ivith special refer¬ 
ence to Synthetics . By William A. Poucher, 
Vol. 2 : Being a Treatise on Practical Perfumery. 
Third edition. Pp. xiv + 521 + 45 plates. (Lon¬ 
don : Chapman and Hall, Ltd., 1929.) 25*. net. 

Thje first chapter of the new and enlarged edition 
contains a short historical survey of the subject, 
accompanied by some excellent illustrations of 
kohl pots and other adjuncts of the perfumer in 
use among the ancient Egyptians, Greeks, and 
Romans. A general account of the occurrence and 
separation of plant perfumes is followed by chapters 
on flower absolutes, the classification of odours, 
and fixation. A main feature of the book is pro¬ 
vided by a series of some two dozen short mono¬ 
graphs on flower perfumes : each of these contains 
notes on history, varieties, odour, natural perfume, 
chemistry, compounding, and synthetic compon¬ 
ents. Formulas and recipes are given for a large 
number of miscellaneous fancy perfumes and toilet 
waters, and there are also informative sections on 
soap perfumery, tobacco flavours, floral oaohous, 
etc. In the second part of the work the subject of 
cosmetics is treated in similar detail. 
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Mr. Poacher's book has been well planned and 
executed, and it will be helpful to all who are con¬ 
cerned with the industrial, scientific, or historical 
aspects of the important subject with which he 
deals. The general production is excellent,' and the 
sixty-six illustrations cover a wide range of culti¬ 
vated plants and technical processes and apparatus. 
As an example of the simple faith of our fore¬ 
fathers, we cannot refrain in conclusion from 
quoting a quaint letter written by the third Earl 
of Pembroke, Lord Chamberlain, to the Sheriff of 
Staffordshire : 

i( Sir, His Majesty, taking notice that the burning 
of Feme doth draw down rain, and being desirous 
that the country and himself may enjoy fair weather 
sb long as he remains in these parts, His Majesty has 
commanded me to write to you to cause all burning 
of Feme to be forborne until His Majesty be past 
the country.” J. R. 

Lichtelektrische Erscheinungen . Von Prof. Bern- 
hard Gudden. (Struktur der Materie in Einzel- 
darstellungen, herausgageben von M. Born und 
J. Franck, Band 8.) Pp. ix + 325. (Berlin: 
Julius Springer, 1928.) 24 gold marks. 

The subject of photoelectricity has of late become 
of primary importance in physical theory. The 
present book is a laudable attempt to survey the 
whole of the complex phenomena included in that 
title. The author divides the phenomena into 
external ones, where electrons are projected out¬ 
side the substance, and internal ones, where the 
photo-effect is confined to the interior of the sub¬ 
stance. The former class is most familiar to 
physicists, and has been greatly cleared up by the 
verification of Einstein's quantum theory of photo¬ 
electric action. The author refers to Elster and 
Goiters suooess in discovering single quanta by 
photoelectric action, and adds, “this attains the sen¬ 
sitiveness of the human eye Ho should have said 
“ greatly exceeds ”, since the human eye requires 
at least 200 quanta per second to perceive light. 

The internal photoelectric effect is dealt with 
mainly from the point of view of crystals, on which 
the author himself has done valuable work. The 
chapter on selenium is a short one of fifteen pages, 
and is somewhat disappointing. It is practically 
taken from Ries's “ Das Selen ”, published in 1918, 
and omits much reoent work which has cleared 
up several obscurities. The work concludes with 
a brief account of certain phenomena as yet im- 
perfeotly linked up with photoelectricity, such as 
the Becquerel and Weigert effects. 

fitudes sur les mouches parasites . Tome 1: Cono- 
pides , CEstrides et CaUipkorines de VEurope 
occidentals; recherche# sur la morphologic et la 
distribution giographique des Dipl&res d larves 
parasites. Par E. Sdguy. (Encyclopedic ento- 
mologique, Tome 9.) Pp. 251. (Paris; Paul 
Leohevalier, 1928.) 65 francs. 

This memoir is divided into two sections. The 
first section is devoted to a systematic account of 
the species of Conopidee found in western Europe. 
The second section Is of a more general character 
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and deals with morphology, biology, and taxonomy 
of the CEstridee and Calliphorinee, which are in¬ 
cluded by the author in the family Tachinidae, 
The Conopidae are parasitic, as larva, on bees and 
wasps, and in a few cases upon Orthoptera. Very 
little is known of the details of the parasitism and 
research is greatly needed. The (Estridse are all 
parasites of vertebrates, while the Calliphorinee 
are of more varied habits. Their larvee are either 
saprophagous or carnivorous, and are more rarely 
occasional or regular parasites. The biology of 
the groups of flies dealt with, therefore, affords 
unusually interesting examples of various phases 
of development, while many of the species concerned 
are of definite economic significance. We can 
commend the memoir as a sound and trustworthy 
contribution by a recognised authority on the 
subject. It is adequately illustrated and is ac¬ 
companied by a full bibliography. 

Flora of West Tropical Africa : the British West 
African Colonies, British Cameroons , the French 
and Portuguese Colonies south of the Tropic of 
Cancer to Lake Chad , and Fernando Po . By 
J. Hutchinson and Dr. J. M. Dalziel. Prepared 
at the Herbarium, Royal Botanic Gardens, Kew, 
under the Supervision of the Director. Pub¬ 
lished under the Authority of the Secretary of 
State for the Colonies. Vol. 1, Part 2. Pp. 
iii+247-523. (London : The Crown Agents for 
the Colonies, 1928.) 8^. 6d. 

Part 2 of this work comprises 44 families from 
Sterculiacese to Umbelliferos in the phylogenetic 
order devised by Mr. J. Hutchinson, one of its 
authors. Several families of great importance 
from the botanical as well as the economic point of 
view are included, such as the Malvaceae, Euphor- 
biaceae, Leguminosse (here divided into three 
families), MeliaoeaB, Anacardiacea), and Umbellifer®. 
The one represented by the most abundant species 
is of course the Papilionaceao, which occupies 
just one-fifth of the whole part (the 1 Leguminosao 1 
take up three-eighths). Next in order come the 
Euphorbiaceso with one-seventh. There are sixty- 
nine excellent full-page and text illustrations, drawn 
by W. E. Trevithick, which materially assist in 
the determination of the plants represented and in 
the understanding of the chief characteristics of the 
families to which they belong. C. Fischer. 

Evaporating, Condensing and Cooling Apparatus: 
Explanation, Formulas and Tables for Use in 
Practice . By E. Hausbrand. Translated from 
the second revised German edition by A. C. 
Wright. . Fourth English edition revised and 
enlarged by Basil Heastie. Pp. 468. (London : 
Ernest Benn, Ltd., 1929.) 25s. net. 

Hausbrahd’s work, the first English edition of 
which appeared in 1903, has long been recognised 
as an authority on the subject. It sets before the 
engineer, in a readily applicable form, the results of 
experiments in physics and of large-soale plant 
processes, and contains a number of valuable tables. 
In the present edition, the work carried out in the 
National Physical Laboratory in 1016, which oon- 
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firmed theearlier investigations of Osborne Reynolds 
on fluid flow, is taken into account. It supersedes 
the empirical results which were previously the 
only ones available, and large changes have been 
made in the sections and tables deeding with this 
part of the subject. The experiments on,, heat 
losses by radiation and convection, also made in 
the National Physical Laboratory in 1923, have 
been dealt with by the reviser, and a chapter has 
been added on modem evaporating plants. These 
and other alterations have considerably improved 
the work, and the English translation is therefore 
much in advance of the German edition. When 
the great amount of valuable information in the book 
is considered, the price must be regarded as moderate. 

From a Bird-Lover's Diary . By Arthur Astloy. 
Pp. ix + 306 + 8 plates. (London : The Sheldon 
Press ; New York and Toronto : The Macmillan 
Co., 1928.) Is. Gd. net. 

This little volume gives us the results of the author’s 
observations on birds in a northern district of 
England. He divides his chapters into those con¬ 
taining the birds of lakeland, those of woodland, 
and those of the mountains, after which he devotes 
a chapter dealing with bird life month by month as 
he finds it to be within these areas, selecting certain 
birds as emblematical of each individual month. 
The author calls his book a diary, and, perhaps, it has 
lost some of its charm by his keeping too carefully 
to the form which its title indicates. We confess 
we should have liked less diary—entailing a good 
deal of overlapping—and more information and 
anecdote about the birds and their habits. In 
spite of this, though we are told nothing that is new, 
there is much that is of interest, whilst the book is 
easy to read and holds one's attention throughout. 
The photographs with which the book is illus¬ 
trated are very charming, and have been well 
selected with the view of giving as varied sugges¬ 
tions as possible of the haunts of the birds discussed. 

Power Resources of the World (Potential and De¬ 
veloped ). Compiled by Hugh Quiglev for Inter¬ 
national Executive Council, World Power Con¬ 
ference. Pp. xii +170. (London: World Power 
Conference, 1929.) 21s. 

The assessment of the power resources of the 
world presents formidable difficulties, if only on 
account of gaps in precise figures from many 
countries. The lack of a standard method of 
investigation and a common basis of evaluation 
are other drawbacks to reaching satisfactory con¬ 
clusions. In this volume, however, an attempt 
has been made, and apparently with considerable 
success, to assess the world’s power resources in 
coal, oil, and water. Inexhaustible sources of 
power, such as wind, tide, and solar energy, and 
also timber, do not come under review. Their use 
depends partly on inventions and, in the case of 
timber, on man’s will to increase the supplies. 
The book concludes with a chapter, on world power 
induction on a common basis, and a lengthy 
ibliography covering works published since 1924 
on power resources. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous commun ications ,] 

Biology of Lakes in Kenya. 

Wesenburg-Lund, Thienemann, and other# have 
for years been emphasising the need for more detailed 
studies of tropical fresh waters. Having recently 



Fla. 1.—Lake Nakuru, with flying flamingoes, 

been enabled, through the help of the British Associa¬ 
tion and the Percy Sladen Memorial Trust, to make a 
short investigation of some lakes in the Rift Valley in 
Kenya, I may summarise here some 
of my observations. 

Lake Baringo, lying just to the 
north of the equator at an altitude 
of 3000 feet, was visited once, while 
Lakes Nakuru, Elrnenteita, and 
Naivasha, and a small crater lake 
lying about 2° to the south, at an 
altitude of more than 6000 feet, were 
examined more fully. 

The temperature conditions found 
at the higher Altitude approached 
those of temperate regions, but 
diurnal changes were more marked, 
complete inversion occurring in the 
shallower waters, as shown below : 


The alkali reserve of Lake Naivasha, expressed in 
normality, was 0*004 (of. Cambridge tap water 0*0042 
N.), but instead of calcium, as in English hard waters, 
the base was sodium derived from the surrounding 
alkaline lavas. This may have had a specific effect, 
as in increasing concentrations the alkalinity appeared 
to effect a marked reduction in quantity of both fauna 
and flora. The other lakes illustrated this, since their 
alkalinity increased in the order; L. Baringo (0*01 N.) t 
Crater Lake (0*11 N.), L. Elmenteita (0*22 JV.) f and L. 
Nakuru (0*27 N,). This increase raised the hydrogen 
ion concentration from pH 9*0 to about pH 11*2. 
Lake Baringo contained Crustacea, Rotifera, insect 
lame, and fish, and also Microcystis sp., but no higher 
plants were seen. The three others, 

‘ soda * lakes, contained chiefly Roti¬ 
fera and insect larvae, Lake Nakuru 
having apparently only one species 
of Brachionus . They were further 
characterised by the preKence of a 
very abundant blue - green alga, 
Spirulina sp., in the plankton and an 
entire absence of shore vegetation, 
which was replaced by fouf, barren 
mud, largely admixed with flamingo 
excreta. 

On these ‘ soda ’ lakes there are 
two classes of birds. The first are 
occasional visitors only, such as peli¬ 
cans, gulls, and ducks ; the second 
and most important are tho flam¬ 
ingoes (Fig. 1), of which vast flocks 
formed a striking pink border to the 
green water. Examination in May 
of some flamingoes' stomach-contents 
showed them to have been feeding 
almost entirely on the Spirulina. 
Whether or not this association per¬ 
sists throughout the year cannot be stated, but these 
microphagous birds must always bo dependent upon 
some such * water-bloom ’ as that observed, and they 


Depth. 7 a.m, 
0*5 m. J8*2°C. 
1*5 m. 18*6 


9.30 A.M. Noon. 
1S*5°C. 21 *5° C. 

18*0 20*0 


Fig. 2.—Lake Baringo. 


Lake Naivasha was the least ab¬ 
normal and perhaj>s approached most 
nearly the 4 oligotrophic * type. ■ It 
contained planktonic Entomostraca 
and Rotifera, of which quantitative hauls taken at 
a number of depths showed concentration in the lower 
layers by day . The phytoplankton contained a species 
of Microcystis and various diatoms, while successive 
zones of aquatic plants, such as Potamogeton sp. and 
MyriophyUum sp., extended more than half a nule 
from the shore and sheltered an abundant fauna. 
Fish, recently introduced, were numerous, and bird- 
life was rich and,varied. 
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The shore is bsrreu, but the Marabou stork, whleh comes to 
fish, can be seen. 


must play an important part in the bionomics of these 
lakes. It may be tentatively suggested that diatoms, 
although comparatively scarce at the time of the 
investigation, may be sufficiently abundant at other 
times of the year to form their staple food. 


Penelope M. Jknkin. 


Department of Zoology, 
University, Birmingham, 
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Fused Paramagnetic Salts. 

About a year ago I reported measurements on a 
class of * polynuclear 1 organic salts of iron and 
chromium which obeyed the law x*{T - B) = C with 
very large negative values of 6 of the order - 600 for 
the iron salts and - 100 for those of chromium (Phil. 
Mag., 6, 481 ; 1928 ; and Phys. Rev., 82, 320 ; 1928). 
The suggestion was made that negative $ was a 
measure of a certain control by or coupling with 
neighbouring organic groups which opposed the 
orientation of the metallic ions considered as tho 
elementary magnets. For these particular salts the 
control was imagined to be due to the electric dipole 
cliaracter of the organic groups. 

Negative values of 0 are, however, of general 
occurrence in salts in the solid state, and appear when 
we have no reason to believe that the anions are 
electric dipoles, In Older to retain the hypothesis 
of control or coupling, it is desirable to ascribe it more 
generally to the forces which determine the crystalline 
state. It was with this in mind that I planned the 
present measurements of the susceptibilities of some 
paramagnetic salts throughout a range of tempera¬ 
tures including the melting point. It seemed possible 
that 6 might change at the melting point ana in the 
sense required by the interpretation under discussion : 
namely, diminished control in the liquid state should 
give M > 0. , 

The salts chosen were the hydrated salts which 
melt at low temperatures, avoiding danger of decom¬ 
position although not entirely excluding the possi¬ 
bility of more subtle chemical complications. They 
were used as powders packed in glass bulbs of about 
0*6 cm. 8 capacity through a capillary long enough so 
that the bulbs could be sealed off without melting 
any of the Balt. The measurements were made with 
a torsion balance of the Terry type (Phys. Rev., 9, 
394; 1917). The water-cooled magnet had pole 
faces of 10 cm. diameter, and the gaps were 6 cm. or 

more. With such large gaps, jv was sensibly 

constant over the volume of the bulb, so that there 
was no error due to redistribution of the material when 
it melted. An electric furnace served as heater. The 
usual corrections for container, diamagnetism, and 
emergent thermometer stem were applied. The air 
corrections were negligible. FeNH 4 (S0 4 ) a + 12H„0 was 
used as a standard with x — +30*1 x 10"* at 20° ft. All 
the salts were analysed for water of crystallisation. 

The results are shown in Fig. 1, in which is included 
a table of the observed constants C t , C\, B„ and B t> 
where the subscript e and / refer to the solid and 
liquid states respectively. The melting points are 
indicated by short vertical bars across the curves. 
The results are reproducible. The curves shown 
represent the second run on each of the salts except 
FeNH 4 (S0 4 )j + 12H a O. Only one curve was taken 
for the latter salt, as it is of the same form as that 
obtained by Honda and Jshiwara (Sci. Rep. Tdhoku, 
4, 216 ; 1915) for the same temperature limits. 

We see that for all of the first eight salts B changed 
in the sense anticipated, A0 =* 0, - 0 , > 0, and that the 
change is sometimes surprisingly large. Fusion is 
generally accompanied by a change in the Curie 
constant as well. For these eight salts this constant 
always decreased. 

Er(NO a )ft + 11HJ0 (?) is the only exception to the 
rule A0 > 0 on fusion. Perhaps the rule A0 = 0 
applies to all rare earth salts since their paramagnet¬ 
ism originates in the deeper energy levels not directly 
involved in chemical valence and crystalline struc¬ 
ture. It should be mentioned that while this salt 
was labelled erbium nitrate it was, apparently, not 
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pure. The Curie constant for the erbium ion should 
be about 11 ‘2. It is probable that the salt was a 
mixture of salts of the so-called yttrium group. How¬ 
ever, it seems safe to assume that it was a mixture 
of nitrates of the rare earths only. 

The exception in tho case of FeNH 4 (S0 4 ) B + 12H.0 
is only apparent. This salt did not really fuse at all. 
In a separate experiment, in which the changes with 
increased temperature could be directly observed, it 
was found that a precipitate formed on passing the 
nominal melting point 37° C. Beyond 62° C, (335° K.), 
where the curve is linear again, the precipitate had 
settled to the bottom of the clear solution. 

It became evident early during the course of the 
work that melting-point data for hydrated salts must 
be used with caution. When fusion really occurs 
the melting point is not usually in agreement with 
the tabulated values. A more serious source of error 



may arise from the fact that some salts do not actually 
fuse. For example, the salts MnCl a + 4H a O and 
NiS0 4 + 7H a O, which are supposed to melt at 87° C. 
and 99° C. respectively, merely coalesced at those 
temperatures as if tho particles had become wet. They 
did not flow in the sealed containers even at 160° C. 

Fused hydrated salts may, of course, be regarded 
as solutions in their own water of crystallisation. 
This point of view is, no doubt, more consistent 
with the observation that Fe(NO a ). + 9H.O, FeCh 
+ 6^0, CrK(S0 4 )o+12H f 0, and Cr(NO,) $ + 3-4H,0, 
when onco fused, do not solidify on oooling to room 
temperature. It is scarcely worth while to compare 
the present data with previous wprk on solutions 
because of the vast differences in concentration. 

Finally, it should be stated that considerations 
similar to the foregoing have been applied by Honda 
(Sci. Rep . TShoku, 8, 171; 1914) ana by Kunz (Phys. 
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jftcv., 6, 113 ; 1915) to account for the term in 
the law Xa(T - 0) = C. 

This work is due in part to Prof. E. P. Adams, who 
suggested that fused salts in general might profitably 
be studied. 

Labs A. Wklo. 

Princeton, N.J., 

July 31. 


Recession and Age of the Tahitian Coral Reefs. 

I have further facts to offer in support of the 
contention that the reefs of Tahiti, in spite of their 
abundant corals, arc no longer growing, but receding, 
a subject to which I directed attention in Nature of 
Oct. 29, 1927, p. HI8. 

It is characteristic of the ocean slopes of the barrier 
reef to be covered with rounded lumps of nulliporos, 
as in the case of many other reefs. On my former 
visit I noticed that, on certain sections of the barrier, 
these projections have the shape, and largely the 
colour, of eroded coral rock, rather than of growing 
nulliporcs, but, as the outer slope is very rarely 
accessible owing to the surf, I did not obtain samples. 
Here, on the Pa’ea section, the whole surface is 
covered by a vigorous growth of nullipores, samples 



FlO, 1.—The shelf below the cliffs of the east coast of Tahiti, below 
which Is a stratum of coral limestone, exposed only on the retreat 
of a wave. 


of which I have obtained on those occasions when tho 
surf has been exceptionally low. To my surprise, 
many specimens were detached with much difficulty, 
even with a heavy crowbar and sledge hammer. 
These specimens turned out to be a mere crust of 
Lithothamnioneee growing over a core of hard coral 
rock, and this cock is a breccia of broken pieces of 
coral, Lithothamnionese, millepora, coarse and fine 
sands, shells and echinoderm Spines, firmly cemented 
together by redeposition of calcium carbonate. Now 
it is evident that such small loose material could 
collect, and be solidified, only in hollows, and not 
even there unless very deep, or under several fathoms 
of water, and the fact that it now appears as pro¬ 
jecting points affords direct and decisive proof that 
this apparently growing reef has undergone erosion ; 
as usual, the finer filling material is more resistant 
and remains when the whole corals surrounding it 
have disappeared. 

It is to be noted, too, that the destructive aotion of 
boring organisms goes on actively beneath the living 
crust; there is, in all cases, a band, a centimetre or 
so wide, surrounding each section of rook, which has 
been thoroughly riddled. The protective effect of an 
organic coating to rocks is clearly not so perfect as I 
have hitherto supposed. 

That a coating of actively growing Lithotham- 
nioneee should add nothing to the reef need cause no 
surprise ; many coasts are covered to the last inch 
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with such a living crust, such as the Mediterranean, 
Cape Verde Islands, and the Marquesas (in the latter 
cases often with the co-operation of Vermetus, the 
tubular shells of which add not only bulk but also 
tenacity), but there is no reef formation. 

Coral growth was abundant around Tahiti when 
lava was still pouring into the sea, and parasitic 
cones were in eruption on its shores, while the cutting 
of the cliffs was in progress, and, presumably, the 
outpouring of alluvium by streams at its maximum. 
This is shown by the fact that a stratum of coral 
breccia passes under the basaltic shore shelf at the 
base of the rejuvenated cliffs of the east coast. This 
breccia is a fine-grained rock, and is similar to that 
which forms the surface of the high level ooral flats 
of this coast. Dr. Howell Williams, who has recently 
made the much-needed geological examination of the 
island, allows me to mention his discovery of several 
parasitic cones along the shore, besides those of 
Taharaa Head and Tataa Point mentioned by Davis. 
In two oases the tuff has carried up coral fragments, 
all of which are small, and may indicate eruption 
through a breach rather than through a reef. It will 
be interesting to know whether they are species still 
forming part of the Tahitian fauna ; they are all 
recent, but it is possible that the fauna of Tahiti has 
been impoverished in recent times. In two cases the 
lagoon passes almost through the site of the vent of 
the original cone, a fact difficult to explain on any 
of tho usual theories of lagoon formation. More¬ 
over, the barrier reef sweeps uninterruptedly by the 
denuded cones ; there is no bulge corresponding to 
their original outlines. 

In the Geographical Journal of June 1928 T described 
the disappearance of several of the reef islets. Bulletin 
No. 48 of the Honolulu Museum, in an account of 
the districts of Tahiti given by native chiefs to the 
Rev. J, Orsmond between 1820 and 1840, names three 
islets off Point Venus, of which one alone remains, 
and two near Papeete, of which the eastern, named 
Broken Coral Island, has left no trace, while the 
remnant of the western, Motu Uta, is the ornament 
of Papeete Harbour. ThiB account also confirms the 
statements given to me by natives of the former 
existence of islets where are now only small sandbanks. 

Cyril Crossland. 

Pa’ea, Tahiti, 

Aug. 18. 


Universities* Library for Central Europe. 

The Universities’ Library for Central Europe 
(established in 1921 in co-operation with the Univer¬ 
sities’ Relief Committee) works to co-ordinate and 
consolidate the securing by gifts, exchange and 
purchase, British books, journals, etc., for students, 
professors, and libraries in the universities of Central 
Europe. During the last few weeks a box of English 
books (all presented) was sent to the University of 
Debrecen, Hungary, where there is a marked lack of 
English literature. Recently, too, an attempt was 
made to complete the files of Nature as preserved 
by the Fondation Universitaire of Brussels, and a 
number of back numbers were collected from various 
friends in Great Britain. Many foreign universities 
also still purchase their English books through the 
medium of tho Universities’ Library for Central 
Europe, and during the present year consignments have 
been sent to Austria, Belgium, France, Germany, and 
Hungary. A large collection of books received 
recently from various donors has been listed, and the 
lists sent to the appropriate centre of the countries 
mentioned in order that their wants may be, ascer¬ 
tained. 
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It is obvious that the work of the Universities* 
Library for Central Europe is continuing steadily. 
The wells of charity, however, seem to have ceased 
functioning, so far as this society is concerned, except 
for the regular support received from the Student 
Christian Movement (formerly £60, this year and last 
year only £20) and from the Buxton Trust (this year 
and last year £10). This is all the more unfortunate 
in view of the fact that since 1924 this society has 
undertaken the distribution of exchange literature 
received from the international exchange offices in 
Belgium, Hungary, and Italy. This work is proving 
an increasing charge upon the society’s limited funds. 
Although as many parcels as possible are sent carriage 
forward, this is often an unsatisfactory procedure, 
seeing that the recipient institution more often than 
not pays postage on exchange copies of its own litera¬ 
ture sent abroad. 

The ideal would be for all institutions in Great 
Britain which have exchange literature to send it 
to the Universities’ Library for Central Europe for 
distribution abroad, in the same way as the inter¬ 
national offices above mentioned collect and dispatch 
consignments of literature in their respective countries. 
At the present time the only institutions in Great 
Britain which make use of our outward services in 
this respect are the British Museum (Natural History), 
the Royal Society of Edinburgh, and the University 
of Leeds. This year we have already reoeived and 
distributed 1138 parcels from abroad (consignments 
are now, in addition, being received from the Inter¬ 
national Exchange Office in the Netherlands), and 
have sent out 283 parcels for the British institutions 
above mentioned. 

This work will certainly develop, and it should be 
possible for this society to carry out all the international 
exchange business of Great Britain. To do this more 
and more regular funds are requisite. All possible 
economy is practised and a large proportion of the 
work is carried out with voluntary assistance ; thanks 
to the generosity of Sir William Beveridge, offices are 
supplied rent-free in the London School of Economics 
—but, despite all economy, transport charges on 
international exchange literature are fast eating up 
our meagre funds. Abroad, the international ex¬ 
change offices are government departments : the 
same arrangement would perhaps not be welcome in 
Great Britain, but a regular government grant would 
enable this work to be carried out more compre¬ 
hensively and satisfactorily than is at present possible. 
An annual grant of £500-£1000 (to mention an 
approximate minimum and maximum) would guaran¬ 
tee the execution of all the detail of this international 
exchange business. Such a grant would also strengthen 
the position of this society in carrying out its other 
aims, foremost among which stands the propagation 
of English culture. Here can be appropriately quoted 
the concluding words of the Executive Committee’s 
report in 1925 : 

“There is a certain demand for English books in 
every country in Europe, and letters are often received 
indicative of a desire for knowledge of English culture 
and ideals, language, literature, and method of govern¬ 
ment. Given adequate financial means (an enormous 
sum would not be required), a great work might be 
accomplished along these lines, with possibly far- 
reaching beneficial, civilising, and stabilising effects. 
The gifts themselves, and the manner of giving:, must 
awaken and stimulate only a spirit of toleration and 
common intellectual advancement.** 

C. Fuller 
(Hon. Secretary). 

Universities* Library for Central Europe, 

London School of Economics, W.C.2. 
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Wild Birds and Butterflies, 

Prof. MacBride and I entirely disagree on the sub¬ 
ject of natural selection and the validity of Darwin’s 
metaphor, and I leave the subject at that all the more 
willingly because his letter has been, in my opinion, 
fully answered by Dr. G. D. H. Carpenter and Prof. 
W. Garstang. * 

The relation of birds to butterflies is so large a 
subject that 1 can only attempt to indicate certain 
essential points which are not touched upon by Dr. 
W. E. Collinge in his letter in Natuhe of Aug;. 31 
(p. 334). I may also remark that I did not fail, as 
Prof. MacBride asserts (Nature, Aug. 10, p. 226), 
to notice his words * serious attack and he might 
have seen that I even quoted them in my reply 
(Nature, June 8, p. 874). 

(1) The Examination of Birds' Stomachs. —Dr. Col- 
lingo does not mention the investigations of Lamborn 
and Swynnorton, which prove that Lepidoptera are so 
quickly reduced to minute fragments in the bird’s 
digestive tract that a careful examination under the 
compound microscope is required before it can be 
assorted that such remains are absent. Lamborn 
wrote of a bird which he had shot: “ though . . . seen 
to eat two butterflies barely two hours previously, 1 
could recognise no portions of them exoept with the 
aid of a microscope” ( Proc. Ent. Soc . Lond,> 1920, 
p. xxvi). In how many of the ” 100,000 post-mortem 
examinations ” referred to by Dr. Collinge has such a 
careful examination been made ? 

(2) Injured W vugs a# Evidence of Attack*— 1 The sugges¬ 
tion conveyed by the question-begging words usod by 
Prof. MacBride (l.c.) when he speaks of “ the jealously 
guarded treasure of butterfly wings which Prof. Poul- 
ton has collected after a search of many years ”, is 
entirely devoid of foundation. Such evidence is ex¬ 
tremely common, as any observant naturalist will find 
if he looks for it. Furthermore, the shape and situa¬ 
tion of many injuries are characteristic, and resemble 
those caused by observed attacks. Oftentimes the 
unmistakeable imprint of a bird’s beak remains on the 
wing. 

(3) T he Value of Negative Evidence. —An example will 
serve to indicate the value of the negative evidence 
sometimes confidently brought forward by naturalists 
who have not made the relation of birds to butterflies 
the subject of specially directed observations. I may 
also odd that the keener such a naturalist is the less 
likely is he to make them, because his faculties are all 
the more certain to be otherwise engaged. 

The Danaince are the commonest and most con¬ 
spicuous butterflies of the Old World tropics. The 
males of the great majority bear scent-pockets or 
scent-patches on the hind wings, and from these the 
scent-brushes at the extremity of the body are charged 
and then used in courtship. (It may be remarked here, 
as bearing on Dr. Collinge’s letter, that the opigamic 
scents of male butterflies which are presumably 
pleasant, or at any rat© stimulative to their females, 
are also pleasant to man. Furthermore, many of the 
other presumably aposematic scents common to male 
and female butterflies of certain species are unpleasant 
to man. The subject is too largo to deal with ade¬ 
quately on the present occasion, but it must be men¬ 
tioned that there is remarkable unanimity in the treat¬ 
ment of conspicuous insects by insect-eaters of diverse 
groups.) 

To return to the male Danaines, which certainly 
perform their toilet and emit the scent in courtship 
many times in their lives. We may safely infer this 
from the fact that males of al) ages, ecs shown by their 
condition, may be found in coitu. Well, so far as I am 
aware, W. A. Lamborn is the only naturalist who has 

p2 




578 


NATURE 


[October 12,1629 


seen, the brushes charged with scent, but he has re* 
corded it in two African and one Oriental species. 
The behaviour was observed when the butterflies 
were freely exposed at rest on loaves and in one in¬ 
stance, Amauris niaviua dominicanu he was able to 
approach sufficiently close to smell the scent, which he 
describes as resembling 1 an aromatic snuff ’. Further¬ 
more, the subsequent use of the brushes in courtship 
has only been recorded by a single naturalist, Dr. 
G. D. H. Carpenter, who observed it in two African 
species, the males of which performed these epigamic 
functions on the wing in full sunlight, the expanded 
brushes being conspicuous even at a little distance. 
Why have not these observations been made again 
and again ? For the twofold reason that attention 
has been concentrated elsewhere while this subject 
has been neglected. Negative evidence, here proved 
to be valueless, is, I believe, also valueless when it is 
offered in support of the conclusion that butterflies 
are not seriously attacked by birds. 

Edward B. Poulton. 

University Museum, Oxford, 

Sept. 26. 


An Iodine Liberator from Lamlnarise. 

The letter of Prof. Thomas Dillon in Nature of 
Feb. 2, p. 161, on this subject has suggested to us 
that the following preliminary report may be of general 
interest. Our observations being a part of the thesis 
for the doctorate of Karl Closs, will be published in 
detail later. 

In carrying out experiments on the chemical nature 
of the iodine-containing compound in Laminaria 
digitata , we observed that iodine was liberated by 
acidifying the aqueous extract of the Laminaria. 
Sulphuric, hydrochloric, nitric, and acetio acids oause 
liberation of iodine in the same way. The pH of the 
extract must fall below a certain value before iodine 
liberation takes place. The pH of the fresh extract 
is about 4. After evaporating to dryness and redis¬ 
solving, no iodine liberation takes place on acidifying. 
By adding potash to the extract when evaporating the 
'iodine liberator* is preserved. Boiling with base is 
also without effeot. The ‘ iodine liberator ’ is there¬ 
fore not an iodide oxydase, as observed in the cellular 
liquid of Rhodophycerc (0. Gertz, Biochem. Ztschr., 
169, 436 ; 1926). When the iodine which is liberated 
by acidifying the Laminaria extract is extracted with 
chloroform, another smaller portion of iodine may be 
liberated by adding potassium nitrite. On the other 
hand, the acidified extract, after the extraction of 
liberated iodine tod before nitrite is added, liberates 
iodine from potassium iodide, as also observed by 
Prof. Dillon. 

We evaporated the original extract with potash on 
a water bath to dryness and extracted ten times with 
ethyl alcohol. The iodine-containing substance and 
the ‘ iodine liberator * are both soluble in alcohol. 
After adding potash the ethyl alcoholic extract was 
evaporated to dryness and the residue extracted 10-16 
times with amyl alcohol. The iodine-containing sub¬ 
stance is dissolved in the amyl alcohol and the 
‘ iodine liberator ’ is left in the residue. The iodine 
liberator is not potassium iodate as is suggested by 
H. D. Kay in Nature of Mar. 2, p. 317 ; 1929. 

From our experiments we arrive at the following 
conclusions : The chief part of the iodine in the fresh 
aqueous extract of Laminaria digitata is present in 
such a form that the iodine is liberated by an * iodine 
liberator \ which is also present in the extract and 
only aots in acid solution. We do not agree with 
Prof. Dillon when he finds in this proeess an explana¬ 
tion for the concentration of iodine of the sea water 
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by marine algae, the iodine which can be liberated 
being present in a much higher concentration in the 
Laminaria extract than in the sea water. 

Our experiments on this subject are being continued. 

Gulbrand Lunds. 
Karl Closs, 

Research Laboratory of the Norwegian 
Canning Industry, 

Stavanger, Sept. 12. 


Dew j Does it Rise or Fall ? 

Messrs. E. E. Free and Travis Hoke say dew rises ; 
Sir Herbert Maxwell (Nature, Sept. 14, p, 412) says 
it falls ; Dr. J. B. Cohen (Nature, Sept. 28, p. 482) 
says it does both ; may I add that it does neither ? 

The physics of dew formation is really very simple, 
although much has been written on the subject and 
there is still much misapprehension. On a clear night 
all bodies radiate more heat than they receive oy 
radiation ; and so does the air near the ground. 
There is therefore a general fall of temperature. If 
the temperature of the air falls below its dew point 
mist or fog appears. The fall of temperature of the 
air, however, is frequently not sufficient for the air 
itself to reach the dew point; but the temperature of 
grass and other bodies not in good thermal contact 
with the ground, falling more rapidly than that of the 
air, goes well below the dew point. Water then 
condenses out of the surrounding air directly on to the 
cold body and dew appears on its surface. The dew 
is nowhere until it appears on the surface ; it there¬ 
fore neither rises nor falls. 

Both Sir Herbert Maxwell and Dr. Cohen speak of 
the water vapour first condensing in the air before 
appearing as dew. But if the water condenses in the 
air there is a mist or fog, and water deposited from 
mist or fog is not real dew. It is true that we have 
no word to describe the water deposited in this way 
and we make the word dew serve in this case also ; 
but a physical prooess is involved different from that 
of true dew formation. When the temperature of 
the air is below the freezing point and the products 
of condensation appear as ice we do use two different 
words ; for hoar frost is true frozen dew, while rime 
is the deposit from the water which has been first 
condensed in the air as mist or fog: 

The essential of dew formation is that the tempera¬ 
ture of solid bodies falls by radiation below the dew 
point and in consequence water is deposited by direct 
condensation from the air on to the surface of those 
bodies. Where the water deposited aa dew comes 
from is an entirely different matter, and has nothing 
to do with the formation of dew. 

G. C. Simpson. 

Meteorological Offioe, 

London, Sept. 28. 


A Chromosome Ring in Phum, 

Among the descendants of crosses between an 
individual belonging to a race of Pimm cultivated 
in Tibet and some of our own edible varieties of 
peas, sterility affecting about 60 per cent of the ovules 
and pollen grains has been observed by Miss C. Pellew 
to occur frequently. From other crosses of the same 
description but with different individuals of the 
Tibetan variety, the progeny were all fertile. One 
of the sterile plants (F,), self-fertilised, gave a family 
consisting of fertile and ' sterile * plants again showing 
50 per cent gametic sterility. The recurrence of 
gametic sterility pointed to an abnormality in the 
reduction divisions, and accordingly Miss Pellew 
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asked me to moke a cytologioal examination of the 
material. 

Good preparations of flower buds were obtained by 
using Carnoy’s fixative followed by the fixative of 
La Cour (Nature, July 27,1929, p, 127) and Newton's 
gentian violet method. In one of the sterile plants 
examined, a ring of four chromosomes was found to 
occur regularly at the heterotypic division of the 
pollen-mother-cells. The two pairs (AA' and BB') 
can be distinguished with comparative ease. In 
Fig. 1 (6) and (c) indicates the alternative ways in 



0 6 c 


Fig. 1.—Owner* lucid* drawings of a chromosome ring In Pimm 
Mtivum. MagnlflcAtlon about 2500 diameters. 

which chromosome separation may take place, It 
is suggested that the method illustrated in (c). in 
which two homologous chromosomes (of the ring) go 
to each pole, will give rise to non-viable gametes, 
whereas that shown in (6) will give rise to viable 
gametes. If the two methods of separation occur 
equally often, the ring formation may account for 
the 60 per cent sterility observed in many of the 
plants in this family. 

I have examined several other strains of peas, 
and in all I have found the chromosomes arranged 
in seven pairs, as is characteristic of the species. 
H&kansson ( Hereditas , 12, 1920) has, however, 

observed the formation of a ring of four chromosomes 
in the experimental material of Dr. Hammerlund, in 
which two factors, usually independent, wore fou&d 
to be linked. 

Eva Richardson. 

John Innes Horticultural Institution, 

London, 8.W.19, Aug. 27. 


Planaria alpina In Lithuania. 

Plonaria alpina has been considered as very 
limited in its distribution and hew played an im¬ 
portant part in the theoretical discussions of the 
preglacial and the postglacial fauna of Europe. It 
Has been reported from England, from various parts 
of southern Europe, from Scandinavia (of. A, Thiene- 
mann, 41 Planaria alpina auf Riigen und die Eiszeit ", 
Jahrtab . Oeogr % Oe ». QreifawUd,, 10; 1906), and 

recently from Finland (A. Luther). It appears that 
this animal, with the notable exception of Finland, 
has not been found east of the Baltic Sea. It has 
never been reported from Prussia, from the Baltic 
States, or from the adjacent parts of Russia. Dr. A. 
Luther considers that specimens found in Finland 
show a relationship with Scandinavia, that is, with 
the countries west of the Baltic rather than those 
of the east. I have found Planaria alpina , however, 
on the eastern coast of the Baltic as well. 

While investigating the planarian fauna in the 
springs of JSiguliai, some four or five kilometres north 
ox Kaunas, early last June, I found a single specimen 
which on dose examination proved to be Planaria 
alpina. After repeated visits to the same place I was 
able to confirm my findings, and up to this time I 
haye collected seven specimens. The animal is 
rather rare, and the specimens are qhite small, none 
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of them being longer than 9 mm. when fully extended 
alive. Some of the specimens show recent fission, 
and none of them are sexually mature. 

P. alpina in Lithuania is restricted to permanent 
springs where the annual changes of the water tem¬ 
perature are a minimum. Repeated attempts have 
been made to find them in a creek nearby, which is 
fed by the same springs, and so far not a single one 
has been found there. 

My conclusion is that P. alpina is more widely 
distributed than it is generally supposed to be. I am 
sure that sooner or later it should be found in other 
Baltic States and in the western part of Russia, that 
is, in the region connecting Finland and Lithuania. 

P. B. Brvioxxs. 

Universitetas, Kaunas, 

Lithuania. 


Cosmic Rays and Cancer. 

In a letter appearing in Nature of June 29,1 sug¬ 
gested that change in the intensity of cosmic radiations 
might have influenced the incidence of malignant 
disease. 

Millikan found that at high altitudes the effective 
intensity of these rays was many times as great as 
at sea-levol. As a source of ionisation, these rays 
possess a power of penetration unequalled by any 
other known. 

I suggest the desirability of direct experiments to 
ascertain whether at high altitudes appreciable effects 
would ensue in the progress of malignant disease or on 
its primary development. In such experiments— 
which must of course be differential in character— 
similarity in the factors of temperature and atmo¬ 
spheric pressure at greatly differing altitudes would be 
easily attained without notable influence on the pene¬ 
trating rays. 

Consequences of grave practical importance might 
arise out of Buch experiments. At any rate they must 
throw some light on a very obsoure and important 
subject. 

J. Joly. 

Trinity College, Dublin, 

June 27. 


Probable Origin of the Cold Wave in India, 
February 1929. 

During the period Jan. 28-Feb. 3, 1929, an intense 
cold wave overran the whole of the north-west and 
centre of India, where surface temperature went down 
to about 12° C. below normal, several stations record¬ 
ing the lowest temperature in the last four or five 
decades. The results of a few soundings over Agra, 
which reached the stratosphere during and after the 
passage of the cold wave, appear to throw some light 
on the origin of the cold air. During winter the nor¬ 
mal height of the tropopause over Agra (Lat. 27°) is 
about 14-6 gkm. and its temperature is 206° A. (see 
Dr. Ramanathan’s Fig. 1, Nature, June 1, p. 834), 
while with the invasion of the cold wave the base of 
the Agra stratosphere came down so low as 11*6 gkm. 
and its temperature rose to 213° A. The conditions 
in the troposphere and the stratosphere over Agra 
during the cold wave were similar to those normally 
found at about Lat. 40°. The trajectories of pilot- 
balloon flights up to 6 km. indicate that the cold air 
came from the north-west. It would thus appear that 
the cold wave had its origin somewhere to the east of 
the Caspian Sea, -. S. C. Roy. 

G. Chatterji. 

Meteorological Department, 

Poona. 
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The Movements of Flame in Carbonic Oxide-Oxygen Explosions. 

Recent Work at South Kensington. 

Bv Prof. Harold B. Dixon, F.R.S. 


I F the highest reward a teacher can reach is to 
start a school which will carry on his lines of 
research, improving his technique, extending his 
data and enlarging his horizon, 1 may well claim 
that my lines have fallen on pleasant and fruitful 
laces. This reflection is not a new one, for 1 have 
ad many students who have extended and im¬ 
proved on my experiments, but it is brought vividly 
to mind by the appearance of a memoir by my old 
pupil and colleague, Prof. W. A. Bone, in conjunc¬ 
tion with Dr. li. P. Fraser, on the photographic 
analysis of carbonic oxide explosion-flames (Phil. 
Trans ., A, 228 ; 1929). 

It is more than fifty years ago since the observa¬ 
tion was made (at Oxford) that an electric spark, 
which would fire 4 knall-gas * (a mixture of two 
volumes of carbonic oxide with one volume of 
oxygen—2CO + 0 2 ) in a moist eudiometer, failed to 
cause an explosion when the gases and vessel were 
•dried. The experiment was tried because in re¬ 
peating Bunsen’s work on the division of oxygen 
oetween an excess of carbonic oxide and hydrogen, 
I had found that the steam readily oxidised 
carbonic oxide at flame temperatures leaving free 
hydrogen. The moisture present in Bunsens ex¬ 
periments must have taken part in the change, and 
the amount of carbon dioxide formed depended 
not only on the'relative affinity between carbonic 
oxide and oxygen, but also on the quantity of 
steam present. 

Since carbonic oxide was oxidised apparently by 
water, and not directly by oxygen, an attempt was 
made to measure the rate of the knall-gas flame 
along a tube when different amounts of steam were 
present. I can well remember liow I first tried to 
do this by photographing the explosion flame with 
a camera swung on a long pendulum in front of a 
coiled lead pipe with glass end-pieces which were 
brought vertically one above the other. 

The camera, as it swung, broke a circuit and fired 
the gases at one end of the coil: the object was to 
record the two flashes at either end of the coil on 
the plate as it was moving with a known velocity. 
The passage of the flame appeared to be instant¬ 
aneous, but the explosion was so violent that the 
glass-piece at the farther end was shattered and 
the camera put out of action, This was in 1881 : 
just afterwards came the discovery of Vonde explo¬ 
sive by Berthelot, and the photographs of the 
‘ uniform * and ‘ vibratory ’ movements by Le 
Chatelier. Some years later (in 1895) my students 
at Manchester and I made the first spinning-wheel 
camera to study explosion-flames—especially those 
of oyanogen. I remember how we were warned 
that the wheel would probably fly to bits, and that 
the film attached to the wheel would oertainly 
break off. Neither of these things happened ; and 
from this crude rotating-film has descended a line 
of machines which has now culminated in the 
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beautiful high-Bpeed camera of Dr. Fraser’s de¬ 
scribed in this memoir. 

The most novel feature in this camera is the 
method of driving the rotating drum by contact 
between a small friction-wheel and the spherical 
surface of a phosphor-bronze driving-wheel at¬ 
tached to the mot-or. The friction-wheel is built 
up of two steel plates clasping a diso of compressed 
leather, the surface of which is machined at such 
an angle that only a narrow rim of it is actually 
touching the driving wheel. The latter (with its 
motor) is fastened to a turn-table which can be 
moved to make contact with the friction-wheel at 
any point in a line from the centre of the spherical 
surface to its outer edge. The gear ratio between 
the motor and the drum can thus be varied from 
one infinitely small up to a ratio of 4-5 to 1 ; and 
any constant speed between 30 r.p.m. and 16,000 
r.p.m. can be maintained. With the larger of the 
two cameras now installed at South Kensington, 
a vertical film speed of 160 metres per second can 
be secured readily. Owing to the massiveness of 
the driving-wheei and the balance of the moving 
parts, very smooth running is attained, the vibra¬ 
tion even at the highest speeds being remarkably 
small. The rate of the drum is measured by a 
Hasler high-speed counter which can be put in 
action at any moment, and works automatically. 
Having had the privilege of testing this driving 
gear recently, I was delighted with its steadiness 
over a wide range of speeds, and speaking from 
a long experience, could assure Messrs. Bone and 
Fraser (to borrow the words of Mr. Staple) that I 
“ envied them the luxury of their own feelings on 
this occasion 

With this fine instrument the authors have fol¬ 
lowed in detail the spread of the flame in carbonic 
oxide knall-gas, both when moist and when sub¬ 
mitted to various stages of drying up to the desicca¬ 
tion produced by contact with purified phosphorus 
pentoxide during eight months. 

Spread of Flame in Carbonic Oxide Knall-gas. 

The first photographs in the memoir bring out 
very clearly the difference in the burning of the 
moist and dried gases. Fig. 1 (with a moist 
2CO + O a mixture) shows how the flame starts 
rapidly with an accelerating motion for the first 
5 cm. from the powerful discharge spark ; it then 
slackens and proceeds at a nearly uniform rate to 
the ends of the tube. At this moment there is a 
sudden increase of luminosity, which spreads back¬ 
wards towards the centre of the tube. The region 
immediately round the sparking wires is at first 
more luminous than the flame fronts, forming a 
bright vertical streak on the film. It is probable, 
as the authors say, that the combustion is more 
rapid near the spark than elsewhere, and this in 
borne out by the fact that this narrow zone loses 
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ita light and remains dark when the central region 
becomes luminous again—an indication that this 
layer of gas is completely burnt. Analysis of the 
residual gas showed that after the flame died out 
the oombustion was complete throughout, 

On the other hand, when the ignition occurs 


movement, a dark patch spreads from the centre 
of the tube and occupies a central zone 10 cm. long 
by the time the outward movement of the flame 
ceases. At this moment, some 120 milli-seconds 
after the spark, the dark patch contracts, and a 
bright flame nearly fills the central region of the 



Fig, j,» 


Fig. 2. 


Fig. a. 


(Pig. 2) in a moderately dried gas (6 hours’ con¬ 
tact with phosphorus pentoxide), the flames start 
slowly, but with an increasing speed, until, about 
6 cm. along the tube, they are retarded and proceed 
at a slow uniform pace nearly, but not quite, to 
the ends of the tube. During this slow uniform 

vJLTrS S? 01 PMl ' 7 ****** A, *M, lay courtesy of the 

Boys) Society and Prof. W. A. Bone. 
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tube, leaving (as in the moist gas) only a narrow 
dark streak. The luminous flame persists in this 
semi-dried gas six times as long as in the moist, 
and about 1 per cent of the gas was left unburnt. 

With stronger drying the flames last longer 
,(Fig. 3), and where the first retardations occur, 
after 3 cm. run, actually stop for a considerable 
time, and then proceed outwards until a second 
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stationary period ensues. Each stoppage is accom¬ 
panied by the development of a dark central zone ; 
the flames finally reach the ends of the tube when 
the usual re-luminenoe spreads backwards. In this 
slow flame, although it had spread completely 
through the tube, more than 10 per cent of the 
gas remained unbumt. It is to be noticed that 
while the rapid flame in the moist knall-gas is 
traversed by marked bands, similar to the 1 re¬ 
flection ’ waves in my old photographs, there are no 
such bands visible in the flames of the dried gases. 

In similar experiments made in a longer tube 
(60 cm. long) the same general phenomena were 
recorded ; but in the moist mixture the initial 
period was marked by vibrations, and in the well- 
dried mixtures the ‘ halts ’ became temporary 
‘ retreats \ and the flames appeared to be drawn 
back and extinguished before they reached the ends. 

In these experiments on long-dried mixtures, a 
large proportion of the gas remained unbumt. It 
was suoh a desiccated knall-gas that I saw tested 
in Prof, Bone's laboratory. Lt resisted ignition by 
many powerful sparks ; but when at last the 
electric discharge sufficed for inflammation, the 
flame oould be easily followed by the eye until it 
halted, remained stationary, and went out about 
half-way along the tube. The colour of the flame 
appeared to me different from that in the moist 
gas—the front of the flame being a pinkish orange. 
This colour was perhaps more marked when long- 
dried knall-gas was exploded in glass bulbs. 

I may add that, more recently, I have witnessed 
similar experiments elsewhere—the conditions of 
dryness and purity being equally assured. The 
knall-gas showed the same resistance to powerful 
sparks,' but when ignition took place the flame 
travelled with a slow motion to the ends of the tube. 

This part of the South Kensington research is 
concluded with a very suggestive experiment. Two 
similar tubes were filled with the knall-gas from 
the same holder : one tube was plain and the other 
furnished with wires sealed in half-way between 
the central firing-point and the two ends. After 
prolonged drying each tube was fired centrally, 
the second tube having the supplementary wires at¬ 
tached to the two poles respectively of a Wimshurst 
machine. The flames in both tubes are seen to 
start slowly. In the plain tube the flame halted 
twice, then receded and went out; in the second, 
the flames travelled at unequal rates, which, 
on the flames approaching the charged wires, were 
greatly accelerated. On the arrived of the flames 
near the ends of the tube, their brightness is 
suddenly increased, and this luminosity extends 
backwards until it nearly fills the tube except for 
the central dark zone. It was .evident that the 
resistance to combination offered by the dryness 
of the gases could be overcome by the electrostatic 
field, and apparently this ‘ relief ' was more easily 
given by one pole than the other. 

I have seen other effects of the eleotrio field on 
the propagation of the carbonic oxide dame ob¬ 
tained in Prof. Bone's laboratory sinoe this memoir 
was read : 1 can only say, without anticipating the 
explanation, that the problem presented 4by the 
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burning of this gas has become one of the moat 
interesting in physical chemistry. 

The Effect of Different Spark Discharges. 


In part 2 of their memoir the authors study the 
effect on the flame of different modes of ignition 
of the moist knall-gas. There is little difference 



Fia. 4. 


between the spread of the flame when the ignition 
is made by heating a platinum wire to redness or 
by suddenly fusing a fine Wire. In, each case there 
appeared to be some little delay before ignition; 
the flanm then started with its usual acceleration 
and slowed down to a nearly uniform speed after 
arimof J cm* Whsathe ^ fired by 
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Fig. 5. 


a high tension magneto-spark 
there was a measurable delay, 
but the spread of the flame fol¬ 
lowed much the some course. 

The same kind of records was 
obtained when the moist gas 
was fired by the discharge from 
a condenser (charged up to 1000 
volts) of increasing capacity, 
beginning with one of 0 001 mf. 
and passing on to 0*05, 0*5, and 
3*76 mf., and then up to 8, 12, 
and 18 mf. With the lowest 
spark energy there appeared 
to be some delay in ignition; 
in the other cases the flame 
started immediately. 

With the very powerful dis¬ 
charge sparks employed, oscilla¬ 
tions were set up which had a 
visible effect on the flame from 
the start, and persisted so long 
as the flame was luminous— 
showing the well-known criss¬ 
cross patterns. There was also 
near the electrodes the very bril¬ 
liant core of flame which burnt 
itself out rapidly and became a 
dark space. However fired, the 
spreading flame in the moist 
gases omy became bright on 
reaching the ends of the tube. 

While some photographs given in the memoir 
appear to show that, when the ignition is started 
close to one end of the tube, the flames exhibit a 


mean speed and a set of oscillations nearly identical, 
although a heavy discharge is used in one tube and 
a light spark in the other ; yet the beautiful photo¬ 
graph (Fig. 4) shows 
that, when the knall- 
gas is lighted simul¬ 
taneously at one end 
by a heavy discharge 
and at the other by a 
light spark, the flames 
start unsymmetric- 
ftlly—that from the 
heavy discharge 
travelling the faster. 
This last photograph 
strikingly illustrates 
the oscillations of the 
two flames and of the 
column of unbumt 
gas between them: 
when the flames at 
last meet, the striae, 
which until that, mo¬ 
ment were moving 
away from the flame 
fronts, immediately 
became motionless 
and appear as vertical 
streaks. 

Finally* by an in¬ 
genious device, the 
authors have studied 
the effect of shock- 
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waves o&tohing up the accelerating flame, and of 
the accelerated flame overtaking shock-waves that 
have passed through it previously. They have 
shown bow such shock-waves may impose a succes¬ 
sion of * uniform movements * on the flame, and 
how these acoeierated flames may start a measur¬ 
able distance ahead of the visible flame. When 
first confronted with such pre-ignitions, 1 attri¬ 
buted the appearance to halation on the photo¬ 
graphic film ; but the later work by Dr. Campbell 
at Manchester has long convinced me that the ex¬ 
plosion wave may start under the influence of an 
invisible shock-wave ahead of the visible flame. 

I agree, then, with the authors on their interpreta¬ 
tion of the interesting photograph (Fig. 5). It is 
interesting not only because it shows the detonation 
starting at a point in front of the visible flame and 


throwing baok a well-marked reton&tion wave, but 
also because it shows the peculiar banded structure 
(discovered by Dr. Campbell and his oolleagues) 
not only in the explosion wave, but also in the 
region before the detonation is set up. - Fig. 6 
gives an excellent illustration of the banded flame of 
the explosion wave, which, the authors agree, must 
be attributed to the rotation of the head of the 
flame round the inner surfaoe of the tube as it 
advances with a helical motion—the explanation 
suggested and then demonstrated by Messrs. 
Campbell, Woodhe&d, and Finch. How this rota¬ 
tion is checked when the flame comes in contact 
with an electrified surface is only hinted at in the 
present memoir, but already the Fraser camera has 
brought other mysteries to light. It is a fine 
weapon—and in capable hands. 


Molecular Spectra and Molecular Structure. 


npHE Faraday Society met at Bristol on Sept. 24 
JL and 25 for one of its valuable discussions 
on subjects of interest to physicists and chemists. 
The subject for this discussion was molecular 
spectra and molecular structure, and the importance 
of the subject could be gauged from the number 
of distinguished workers who were attracted from 
Germany, Holland, Switzerland, America, India, and 
Japan, and from the fact that thirty-eight papers 
were presented for discussion. These papers covered 
the whole field of inquiry in molecular spectra and 
focused attention on some of the problems still 
outstanding. The discussion was particularly valu¬ 
able as it brought together workers in the infra-red, 
visible, and ultra-violet regions and provided them 
with an opportunity of correlating their results 
with those recently obtained from a study of the 
Raman effect. 

One of the most important questions to be dis¬ 
cussed was that of notation, for the present lack 
of agreement causes much unnecessary difficulty in 
the reading of the prolific literature which is at 
present being published. R. S. Mulliken, F. Hund, 
and others have recently agreed upon a tentative 
scheme, which was presented by 0. W. Richardson. 
The main object of this scheme is to devise a 
notation in as close harmony as possible with that 
already agreed upon for atomic spectra. The 
quantum numbers n and l are retained with mean¬ 
ings analogous to those used for atoms, and in 
addition a quantum number A is introduced for 
the projection of l on the molecular axis. Small 
letters are used for individual electrons, and capital 
letters for the electron system as a whole. Thus, 
the resultant of the l values of individual electrons 
is denoted by L, and the resultant orbital angular 
moment round the molecular axis by A. The 
individual electron spins are denoted by s, and the 
resultant by S, while the projection of 8 on the 
molecular axis is denoted by X. The quantum 
number of the sum total resultant angular 
momentum is denoted by J as in atoms. This 
consists of the electronic spin vector 8 and the re¬ 
sultant of orbital and rotation angular moments 
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(together denoted by K ). When individual elec¬ 
trons are known to have a definite angular 
momentum round the molecular axis, they are 
described as <r, 7r, 5, </>, . . . electrons according as 
A=0, 1,2, 3 . . in analogy with the s y p } d,f ) . . . 
notation of atoms. For the molecule as a whole, 
the molecular states are denoted by 2, II, A, <t>, . . . 
according as A =0, 1, 2, 3, . . again in analogy 
with the S } P, D, F, . . . terms of atoms. Multi¬ 
plicities are denoted as in atomic spectra, as, for 
example, 2 £, 4 II 3 / a . 

There seemed to be general agreement among 
workers present at the discussion with regard to 
these main features, and criticism was directed 
mainly against other minor details. Those inter¬ 
ested in polyatomic molecules urged, however, that 
the notation adopted for diatomic molecules should 
be capable of extension to more general cases. 

One welcome feature of the discussion was that 
it led to a general stocktaking of the present 
position, and stimulated workers to review the 
advances made in the last few years. O. W. 
Richardson gave a summary of the results obtained 
for the hydrogen molecule, bf which about forty 
different electronic levels are now known. W, El 
Curtis gave an account of the present position with 
regard to the band spectrum of helium, the analysis 
of which is nearly complete in the visible and ultra¬ 
violet regions, This spectrum is particularly inter¬ 
esting, as it shows that the l vectors of the individual 
atoms gradually become uncoupled from the nuclear 
axis as the rotation of the molecule increases and 
tend to become coupled to the rotation axis. The 
transition from one case to the other gives rise to 
striking anomalies of structure and intensity, 

Apart from hydrogen and helium, the band 
spectrum which has received most attention is 
carbon monoxide, and at present 16 band systems 
are known. A detailed account of these was given 
by R. 0. Johnson, who directed attention to the 
recent dieoovery by Asundi erf a quintet level HI 
in this spectrum (the first quintet to be recorded 
in band spectra) and attributed the third positive 
carbon band system to a *2—► *11 transition. This 




NATURE 


585 


October 12, 1929] 


conclusion is important, because, if correct, it 
necessitates a modification of the electronic levels 
of the CO molecule hitherto accepted. Johnson 
proposed a detailed scheme for the electronic con- 
figurations of carbon monoxide in its various levels. 
He also indicated the states of the carbon and 
oxygen atoms after dissociation from each state. 

Molecular Formation and Dissociation. 

Tt is a matter of the greatest importance to the 
physicist and chemist to know what are the exact 
states of excitation of the component parts of a 
molecule on dissociation, for this knowledge can 
be used to control the reverse effect of combination. 
J. E. Leonard-Jones proposed an Aufbau principle 
for a number of diatomic molecules which provided 
this information. This investigation showed on 
theoretical grounds that some molecules would be 
expected to dissociate into normal components, 
others into one or more excited components. The 
molecular ion N 2 +, for example, would be expected 
to dissociate from its normal state into one normal 
N atom and one excited N ion, and it has been shown 
recently by Heitler and Herzberg that the experi¬ 
mental results point to the same conclusion. Other 
cases where a normal molecule separates into 
excited atoms were given in a paper by E. Bengtsson 
and E. Hulth&i (Stockholm), who described some 
new results obtained for the spectra of some metal 
hydrides (CuH, AgH, AuH, etc.). A typical result 
is that CuH separates from its normal state into 
an excited Cu atom (W state) and an H atom in 
a 3d level. 

F. Hund (Leipzig) contributed a paper on the 
general criteria for chemical binding. Theoretically, 
it is now possible by the new quantum mechanics 
to work out the interaction of two atoms in a 
molecule, but actually the calculations are so in¬ 
volved and so laborious that they have been carried 
out only in one or two simple cases, and it is desirable 
to have other simpler methods to indicate whether 
two atoms can combine to form a stable molecule 
or not. A method successfully used by Hund in 
many cases can be illustrated by considering the 
two pairs of atoms H + H and He + H in their 
fundamental states. One can form a molecule 
(H ? ), the other probably not (HeH). The charac¬ 
teristic difference may be ascribed to the change in 
binding of the electrons in the two hypothetical 
processes: H + H —y H a —> He, and He + H 
HeH —> Li. In the first case, the binding of the 
electrons increases in the transition from the 
separated atoms to the united atom, while in the 
second case the binding of one of the three electrons 
is considerably diminished. 

One of the interesting results of the work on 
band spectra is the determination of heats of dis¬ 
sociation. It has been observed that sets of vibra¬ 
tional levels often approach a point of confluence, 
that is, the separation of successive levels approaches 
zero, and it is now generally agreed that at the 
point of confluence one portion of the molecule 
(usually an atom) is separated from the remaining 
portion. If the vibrational energy levels can be 
fotyo*^*up to, or almost up to, the point of con- 

No. 3128, Vol, 124] 


fluence, the energy required for dissociation from 
the electronic level concerned becomes known. 
The ordinary heat of dissociation, as defined by 
the chemist, can then be deduced when the energy 
content (that is, the state of excitation) of the 
dissociated atoms is known. Unfortunately^ it is 
not always possible to obtain a full set of vibration 
energy levels up to the limit of dissociation, and 
when only an incomplete set can be obtained, 
special methods have to be employed to infer the 
correct interpolation to dissociation. The most 
successful of these methods was given by Birge and 
Sponer three years ago and applied to nitrogen, 
oxygen, carbon monoxide, and other molecules. An 
improved method is now suggested by R. T. Birge 
which was described in a communication to the 
discussion. The essential point of the paper re¬ 
ferred to a new method of plotting the frequency 
of vibration, which, it was claimed, leads to more 
trustworthy values of the heat of dissociation. The 
most probable values of the heats of dissociation of 
nitrogen and oxygen are now given as 9*1 ^olts 
and 6 volts respectively. Out of this investigation 
lias emerged the fact that in many cases the plot 
of the frequency differences against quantum num¬ 
ber possesses a point of inflection, whioh, it is 
suggested, is due to a discontinuity in the process 
of dissociation ; it is considered that at the dis¬ 
continuity, a molecular rearrangement occurs. 

The band spectra of polyatomic molecules show 
a more gradual transition from band to continuous 
spectra. V. Henri and his colleagues find that with 
complex molecules the bands become diffuse before 
assing imo a continuous spectrum. These diffuse 
ands are attributed to a loss of rotational quan¬ 
tisation. V. Henri employs the term ‘ predissocia¬ 
tion ' to indicate the state of the molecule after 
receiving energy corresponding to the wave-lengths 
in these diffuse bands, and brings forward evidence 
to show that in this state the molecule is photo- 
chemically active. He concludes that the vibra¬ 
tional bands become diffuse on account of a mole¬ 
cular rearrangement which takes place within a 
time interval which is less than the period of 
rotation but greater than the period of vibration 
of the molecule. This rearrangement may consist 
of dissociation into atoms or may be due to some 
change of molecular level. In a discussion of the 
above phenomena, V. Henri showed that the pro¬ 
duction of diffuse spectra is favoured by raising 
the temperature. A paper by S. Barratt reported 
the occurrence of similar diffuse bands in the 
spectra of the molecules formed by zinc, cadmium, 
and mercury with the alkali metals. 

Ellis has applied the methods of Birge and Sponer 
to the calculation of the heats of dissociation of 
C-H and N-H groups in organic compounds. 
The results are in agreement with thermal data and 
indicate that the heats of dissociation of these 
groups are dependent on chemical constitution. 

A paper by Goodeve and Stein on the absorption 
spectrum of chlorine dioxide provided an inter¬ 
esting example of a change of £lope on the fre¬ 
quency difference-quantum number curve. This 
is of a different type from that discussed by Birge. 
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The rotational structure of the vibrational bands 
disappears at the point of change of slope ; thus 
these experiments link up with those of V. Henri 
on predissociation. The theoretical basis of such 
phenomena is far from being under stood. 

Band Spectra and Atomic Nuclei. 

The study of band spectra promises to be a 
valuable source of information about the masses 
and structure of nuclei, and in particular seems 
likely to lead to the discovery of many new iso- 
topes. The rapid advances which have been made 
in this field during the past year were summarised by 
R. T. Birge. Already it has been established that 
there are oxygen isotopes of mass 17 and 18, and 
that carbon has an isotope of mass 13. It may be 
that all elements have isotopes, although the agree¬ 
ment of Aston’s mass determinations with the 
usual chemical atomic weights proves that any 
isotopes as yet unknown can only be present in 
very^small amounts. For the detection of such 
faint isotopes, the analysis of band spectra seems 
superior to the mass spectrograph, though, as band 
spectra give only relative masses of two isotopes, 
the two methods must be used to supplement each 
other. 

The evidence of band speotra as to the spins of 
nuclei was summarised in a paper by R. S. Mulliken. 
In the spectra of molecules whioh contain two 
nuclei, equal both in charge and mass, every other 
line in each series of band lines is relatively weak 
or else missing- Heisenberg and Hund have sug¬ 
gested that this phenomenon can be explained by 
assuming that a necessary condition of existence 
for any state of a molecule is that it be antisym- 
metrical in all protons as well as in all electrons. 
The correctness of this antisymmetry rule for the 
extra-nuclear electrons in atoms is well established 
by the facts of line spectra. Its applicability to 
protons is confirmed by the specific heat and band 
spectrum data for hydrogen, 1 but whether it applies 
to protons and electrons in complicated nuclei is 
still doubtful. There are difficulties in the case of 
N 2 . In most cases the alternating intensities ob¬ 
served in the Raman effect are in complete agree¬ 
ment with those of band spectra and in accord 
with theoretical expectations; but for nitrogen, 
Rasetti finds that transitions between the even 
levels of the ground state are more intense than 
those between the odd levels. As nitrogen in the 
ground state is 1 2 like H 2 , and from the constitu¬ 
tion of the nuclei would be expected to have a 
nuclear spin like that of hydrogen, the result seems 
to be in confliot with the rule given above. 

It seems as if the eigenfunction of the nitrogen 
molecule is symmetrica? in the nuclei. This means 
that the nitrogen nuclei follow the Bose statistics, 
whereas, as pointed out by Mulliken, they would 
be expected to follow the Fermi statistics, because 
they contain an odd number of particles whioh 
follow the Fermi statistics. In the course of the 
discussion, G. Horzberg gave the recently pub- 

1 ASdrt in proof: In * contribution to the dkcuaSon Just received, 
J.Q. M. Moltfaoan find* ilmflu confirmatory evidence from the Raman 
line* of liquid hydrogen. 
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lished views of Heitler and himself that ip the 
nucleus the electron not only loses its spin (as 
shown by Kronig) but also its influence on the 
statistics. If true, this is a new and remarkable 
result. 

The Raman Effect. 

The discussion on the Raman effect was opened 
by Sir C. V. Raman, and papers were contributed 
by R. W, Wood, J. Cabannes, P. Daure, H. S. 
Allen, A. M. Taylor, and A. C. Menzies. Raman 
gave a historical survey of his discovery and 
emphasised the necessity for linking up the effect 
with the diamagnetic susceptibility and optical 
anisotropy of crystalline substances. The new 
zpethod Tl&s opened out many possibilities of de¬ 
velopment for the chemist, in particular in the 
direction of increasing our knowledge of the 
vibration frequencies and structure of organic 
molecules. The light scattered when a beam of 
monochromatic radiation passes through gaseous, 
liquid, or solid media is resolved into a series of 
bands of frequency, N±n, where n corresponds 
with the characteristic rotation and vibration 
frequencies of the medium. The agreement be¬ 
tween the values of n and the frequencies of the 
infra-red bands affords a proof of the correctness 
of Raman's interpretation of the spectra dis¬ 
covered by him. It is, however, one of the import¬ 
ant features of the Raman effect, that the fre¬ 
quencies of the scattered radiation indicate the 
existence of vibrations in molecules which are 
optically inaotive in absorption. These had 
already been inferred, but could not be demon¬ 
strated from the infra-red speotra. For example, 
Schaefer showed in his paper that the infra-red 
vibration levels of the CO a ion can only be inter¬ 
preted on the assumption that a number of the 
absorption bands are due to inactive vibrations 
occurring in combination with active vibrations. 
The frequency of the optically inactive funda¬ 
mentals which is required for adequate explana¬ 
tion of infra-red spectra, is precisely that which 
is found in great strength in the Raman effect. A 
parallel case is that of the molecule of carbon 
dioxide, the optically inaotive vibration of this 
molecule coming out strongly in the Raman 
spectrum (Rasetti). 

The high degree of dispersion which is possible 
by the Raman method, has resulted in the separa¬ 
tion of the C - H bands into several components. 
Raman showed spectra in whioh this Band is 
resolved into four clearly distinguishable com- 

E onents, a resolution which has also been effected 
y Petrakaln and R. W. Wood. The latter contri¬ 
buted a paper in which the improvements in 
experimental technique necessary to obtain this 
result were described. 

It was emphasised that the frequencies of the 
lines due to 0 -H in aromatic and aliphatic com¬ 
pounds are different, and the degree of polarisation 
strikingly so. The lines from cyclohexane are 
intermediate between those of aromatic arid 
aliphatic compounds. The theory of the intensities 
and degree of polarisation erf the lUmanlintos 
received attention in papers by Cabannes, who 
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emphasised the value of the spectra in amplifying 
the information about crystal structure which is 
gained by the X-ray method. Daure directed 
attention to the differences between the spectra of 
liquids and gases, and pointed out the importance 
of the effect in the study of the association of 
liquids. A. M. Taylor’s work on the Raman lines 
of AX{ ions shows that the frequency of vibration 
is diminished on destruction of the crystal lattice 
and on hydration of the group, and Menzies de¬ 
scribed experiments in which measurements had 
been made of the Raman effect with powdered 
crystals (see also Nature, Oct. 5, p. 611). 

Structure of Unexcited Molecules. 

In the last few years there has been a rapid 
advance in our knowledge of the rotational and 
vibrational levels of molecules in the unexcited 
state. The study of infra-red absorption spectra 
has revealed not only the magnitude of intemuclear 
distances and the nature of structural arrangements 
in space, but also has yielded precise information 
about the rotational and precessional movements 
of molecules. Detailed knowledge is at present 
limited to simple molecules in the gaseous state. 
For complex organic molecules, studied in the solid 
or liquid state, only the vibrational levels have 
been systematically examined, such as those of 
C~H> 0-0, C-OH, N-H,CsN groups, and the 
manner in which the frequency of these levels 
changes with modification in chemioal constitution. 
In an introductory address on the infra-red spectra 
of gases, Sir Robert Robertson outlined the 
advances so far made, especially with reference to 
their bearing on chemical problems, 

E. F. Barker and C. F. Meyer, in a survey of the 
experimental investigations on the vibration bands 
of simple molecules in the gaseous state, proposed 
a method of classification of molecules into group 
according to the complexity of the rotational levels. 
Diatomio and linear molecules like carbon dioxide 
and acetylene only rotate in a plane and show no 
precession. Methane, on account of its symmetry, 
can rotate about any axis without precession, but, 
in general, polyatomic molecules rotate with a 
precession the complexity of which depends on the 
molecular symmetry. Ammonia, ethane, methyl 
fiuoride, etc., which have symmetry about one axis 
of rotation, give a less complex rotational structure 
than water, sulphuretted hydrogen, and ethylene, 
which possess three unequal moments of inertia. 
It is a curious fact that carbon dioxide is linear, 
while water is a triangular molecule. 

A noteworthy advance is made in the interpre¬ 
tation of molecular spectra by the application of 
the conception of nuclear spin. The acetylene 
bands exhibit a striking example of alternating 
intensities whioh are analogous to those observed 
in molecular hydrogen and can be explained in a 
similar way. Th6 two hydrogen protons of acety¬ 
lene, both spinning in directions parallel to the 
axis of rotation, may have either the same, or 
oppqsite^Qfins. Thus there seem to be two types 
of aoetylpe molecule, just as there are two types of 
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the hydrogen molecule. The bands of molecules 
like methyl fiuoride and ammonia, whioh have 
triple proton symmetry about a rotation axis, show 
every third rotation level intensified. The double 
Q branch of ammonia at 10-3 fi and 10-7 // was dis¬ 
cussed by Robertson and Barker. The vievf ex¬ 
pressed by Barker is that the atoms of the ammonia 
molecule are nearly, but not quite, in a plane. The 
potential energy function for such a molecule would 
be symmetrical about the plane of the hydrogen 
nuclei and would have a minimum on each side. 
The possible vibration levels of the nitrogen in such 
a field would divide into sets, the eigenfunctions 
for one set being symmetrical and for the other anti- 
symmetrical. Moreover, the energy levels of each 
set would be approximately coincident. The sym¬ 
metrical set would be present for one type of nuolear 
spin, the other set for another type of nuclear spin. 
Combinations between consecutive levels of the 
symmetrical set give one of the Q branches of 
ammonia and the combination between the corre¬ 
sponding antisymmetrical levels the other Q branch. 
The double Q branch in ammonia may, therefore, 
be ascribed to the nuclear spins, as the symmetry 
properties of these determine the permissible sym¬ 
metry properties of the vibrational eigenfunctions. 

Mecke and Badger have succeeded in photo¬ 
graphing the higher harmonics of the frequency 
bands of ammonia which occur in the near infra-red. 
The fine struoture of these bands is analogous to 
that of bauds in the further infra-red. This is a 
marked advance in the technique of the study of 
vibration bands. 

The vibration levels of the 0 - H, N - H, 0 = 0, 
etc., groups are now known, due to the labours of 
Bonino, Lecomte, Ellis, Sallant, and others, and 
by the Raman method it is found that the C - H 
levels are multiple. There appears to be a level 
for each C - H group in the molecule, the greatest 
difference in frequency occurring between the levels 
of C-H in aliphatic and aromatic compounds. 
G. B. Bonino discussed the effect of chemical con¬ 
stitution on the fundamental frequency of this 
group, and considered the effect of lengthening the 
carbon chain, of , the presence of the double linking 
between carbon atoms, and the influence of hydroxyl 
and halogen substitution. The extinction co¬ 
efficients of the absorption bands are found by 
Bonino not to be proportional to the number of 
groups in the molecule; investigation of the 
individual C - H levels from this point of view has 
yet to be undertaken. 

The Solid State. 

In an address on the infra-red spectra of solid 
bodies, C. Schaefer summarised the information so 
far obtained with regard to the frequency of vibra¬ 
tion of crystal lattices and the vibration of atoms 
composing physically distinct groups in the crystal. 
The detailed investigations of Schaefer on the 
crystalline carbonates and nitrates have brought 
to light the optically inactive vibrations of the CO, 
and NO, ions, and also have indicated in what 
manner the vibrations of the atoms in these groups 
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depend on the crystal symmetry. The main 
features of the vibrations of these groups, their 
frequency, for example, are but little affected by 
the cation. This is in accord with the structure of 
these ions as deduced by X-ray analysis. In uni¬ 
axial crystals, however, the frequency bands are 
doubled, and this may mean that the equilateral 
of the C0 8 ion is distorted, though this has not 
hitherto been detected by Rontgen analysis. The 
infra-red spectroscope can, therefore, be used to 
supplement researches with X-rays. 


Water of crystallisation gives nearly the same 
frequencies of vibration as liquid water, but the 
bands are doubled in uniaxial and tripled in bi¬ 
axial crystals, showing that the symmetry of the 
water molecule partakes of that of the crystal as & 
whole. 

This collection of papers when published in book 
form will doubtless Ibe a welcome addition to the 
libraries of those interested in molecular structure. 

W. E, Garner. 

J. E. Lennard-Jonhs. 


Obituary. 


Walter Heape, F.R.S. 

ALTER HEAPE, whose death occurred on 
Sept. 10, was the son of Benjamin Heape of 
Manchester, and Mary Heape, daughter of Joshua 
Heap of Liverpool. Walter was bom in London in 
1855, and after completing his education at the age 
of eighteen, entered into business, and was thus 
occupied until 1879. He was a man of some fortune, 
and had business interests in different parts of the 
world, and to these he devoted himself intermit¬ 
tently throughout a great part of his life. But at 
quite an early age he realised that he had a natural 
aptitude for scientific pursuits, and coming under 
the influence of Francis Maitland Balfour, he pro¬ 
ceeded to study embryology, a branch of zoology 
which at that time was undergoing rapid develop¬ 
ment. 

Heape came to live in Cambridge in 1879 as soon 
as he gave up'business. In 1882 Balfour died, and 
the organisation of zoological teaching and re¬ 
search in Cambridge fell to Adam Sedgwiok, who 
carried on the tradition of his department as a 
centre for embryological investigation. In con¬ 
junction with Sedgwick, Heape undertook the 
part-authorship of the well-known “ Elements of 
Embryology ", published under the names of Foster 
and Balfour, and for many years in constant use by 
students of zoology. In 1882 he was appointed 
demonstrator in animal morphology, but he had 
no great interest in teaohing, and after two years 
relinquished the post to take up the duties of super¬ 
intendent of the laboratory of the Marine Biological 
Association. This appointment he held for two years. 

In 1890, Heape was elected to the studentship 
founded in memory of Balfour for the promotion of 
zoological research. He was the second Balfour 
student (succeeding Caldwell) and he occupied the 
position for three years, after whioh he held no 
further academic appointment. 

Heape’s earliest original work was that on the 
development of the mole, issued in the Quarterly 
Journal of Microscopical Science in 1886. This 
work is generally admitted to be a model of its kind 
and it definitely broke new ground. It was not, 
however, until Heape's tenure of the Balfour 
studentship that he commenced those researches on 
the comparative morphology and physiology of the 
reproductive processes for which he made his name 
famous. The earliest of these were upon the men¬ 
strual cycle in monkeys, and were published in two 
elaborate papers in the Philosophical Transactions 
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(1894-97). Not only did Heape describe fully for 
"the first time the histology of the uterine cycle, but 
he also gave an account of the ovarian changes, 
showing that although the uterine cycle may con¬ 
tinue throughout the whole year, ovulation and 
breeding are often restricted to certain special 
seasons, and that menstruation, therefore, may 
occur quite independently of ovulation, a fact 
which has recently been confirmed by Prof. Comer. 
In order to investigate the subject as fully as 
possible, Heape went to India, where he collected his 
material, which consisted of monkeys of two genera. 
Afterwards he supplemented his researches by a 
study of the menstrual processes in woman, and 
published a paper in the Transactions of the Ob - 
stetrical Society. He also, about the same time, 
published papers on the successful transplan tation of 
fertilised ova from one rabbit to another (and so into 
a uterine foster mother), on artificial insemination, 
and on fertility, barrenness, and abortion in sheep. 

Heape’s beet-known work is probably his memoir 
on the “ Sexual Season of Mammals ", which ap¬ 
peared in the Quarterly Journal of Microscopical 
Science in 1900. It contains a comparative account 
of the oestrous cycle for all the different groups for 
which any data existed. This memoir formed the basis 
of much future work, and although a certain number 
of Heape’s conclusions have had to be revised 
in the light of later investigation, the paper will 
always stand as the first important contribution to 
the comparative physiology of breeding in the 
higher animals. It is doubtful whether Heape 
ever fully grasped the significance of the endocrine 
functions of the ovaries, and he appears at one 
time to have entertained the view that the oestrous 
cycle might continue after these organs had been 
removed. But it must be remembered that he 
never had any training in physiology, neither had 
he worked in a physiological laboratory; yet, in 
spite of that, his work gave a remarkable stimulus 
to research in the physiology of reproduction. In 
1905, Heape published a paper on ovulation and the 
degeneration of ova in the rabbit, in which he postu¬ 
lated the seasonal appearance in the blood of a 
* generative ferment ’ which was responsible for the 
reproductive and sexual activities. It is interest¬ 
ing to note that he was the first to discover that in 
the rabbit ovulation is dependent on coition, and 
that it takes place almost precisely 0£ to 10 home 
after coition, an observation which, with some modifi¬ 
cations, has since been extended to otheranimals. 
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Heape was also interested in the question of sex 
determination, and his latest papers were upon this 
subject. It was at one time rumoured that in cer¬ 
tain instances he claimed to have controlled sex. 
His views, however, were shadowy, and he never 
clearly formulated them, but latterly, under the 
influence of the Mendelian discoveries, he adopted 
the theory that the gametes were themselves sexual, 
and that in certain oircumstanoes the environ¬ 
ment exercised a selective action on the life of the 
gametes, there sometimes being a preponderance of 
male gametes surviving, and sometimes an excess 
of female ones. In support of this view he pub¬ 
lished papers on the sex-ratio in dogs, in canaries, 
and in the human population of Cuba. 

Mention must also be made of Heape’s strong 
appreciation of the practical side of his subject. 
His papers on fertility have been referred to above, 
but he also wrote a book on “ The Breeding In¬ 
dustry ” (1906), in which he emphasised the econo¬ 
mic importance of that industry in Great Britain, 
the desirability of animal breeders keeping records 
of their experiences so that these should be avail¬ 
able for future use, and the necessity for improved 
organisation and for the application of scientific 
method to, all branches of livestock breeding. 
Heape showed also a practical interest in questions 
of fertility in man and published a book entitled 
“ Preparation for Marriage ” (1914). Another 

book he wrote was called “ Sex Antagonism ” 
(1913), and consisted largely of a criticism of 
Sir James Frazer's “ Totemism and Exogamy”. 
Heape also planned the publication of a text-book 
of comparative embryology to be completed in 
three volumes. Of these, the first two only have 
appeared, and he relinquished the editorship after 
the publication of the first volume, on the inverte¬ 
brates, by Prof. E. W. MacBride. 

In 1891, Heape married Ethel, daughter of Joseph 
Ruston of Lincoln ; she died in 1925. They had 
one son and one daughter. When in residence at 
Cambridge, Heape joined Trinity College, and the 
University conferred upon him the honorary de¬ 
gree of M.A. in recognition of his work and position. 
He was elected a fellow of the Royal Society in 1906. 
After leaving Cambridge in 1907, Heape lived suc¬ 
cessively in Southwold and London and finally in 
Tunbridge Wells. He was a partner in the 1 Heape 
and Grylls 1 rapid cinema machine company. 

Heape had a strong enthusiasm for his subject 
and was ever ready to help and encourage others. 
Had he been a teacher, there is little doubt that he 
would have had many pupils who would have de¬ 
voted themselves to generative physiology. As it 
was, his influence lay chiefly in his writings. 

F, H. A. Marshall. 

Lady Bbagg. 

It is not easy to express in these columns the 
deep loss which science nas sustained by the death 
of Lady Bragg on Sept. 29. She 'possessed the 
quality of radiating the sunshine of life wherever 
she was —at the University of Leeds, University 
College, London, and since 1920 at the Royal 
Institution —and her gracious influence cleared 
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away all clouds as surely as the sun does in the 
solar system, enabling us thereby to see the stars. 
It was impossible not to be uplifted and stimulated 
by her smile, and scientific workers both young 
and old will cherish it as a glad memory throughout 
their lives. She did indeed reveal to all with whom 
she came in contact the “purity of grace. The 
mind, the music breathing from her face, the heart 
whose softness harmonised the whole.” 

Both birth and circumstance combined to pro¬ 
duce the note of perfect harmony in Lady Bragg's 
life. She was the daughter of Sir Charles Todd, 
Government Astronomer and Superintendent of 
Telegraphs, South Australia, and in 1889 married 
Sir William Bragg, who was then professor of 
physics in the University of Adelaide. By under¬ 
standing, as well as by social position, she was 
therefore richly endowed with the power to give 
light and leading to all around her, and she used 
her gifts always to promote noble life and high 
endeavour. We offer Sir William Bragg our 
deepest sympathy at the loss of his devoted partner, 
whose influence will be greatly missed over a wide 
circle. We are thankful for her life, and find con¬ 
solation in the thought that her spirit remains with 
us for help and guidance, though she herself has 
passed into silence. 

Wb regret to announce the following deaths: 

Prof. H. Bockurts, formerly professor of pharma¬ 
ceutical and food-stuffs chemistry at the Technical 
Highsohool at Brunswick and joint editor of the 
Archtv der Pharmazie , who issued the “ Jahresberioht 
fur Pharmazie” from 1881 until 1924, on Sept. 15, 
aged seventy-four years. 

Frank Hurlbut Chittenden, entomologist in the 
bureau of entomology of the U.S. Department of 
Agriculture, known for his work on Coleoptera, on 
Sept. 15, aged seventy years. 

Dr. Edward B. Craft, executive vice-president of 
the Bell Telephone Laboratories, vice-chairman of the 
engineering and industrial research division of the 
U.S. National Research Council, on Aug. 21, aged 
forty-seven years, 

Prof. Andrew A. Kerr, head of the department of 
anthropology in the University of Utah, on Aug. 15, 
aged forty-nine years. 

Dr. George P. Merrill, head curator of geology in 
the U.S. National Museum and a member of the 
National Academy of Soianoes, known for work on 
petrography and the history of Amerioan geology, on 
Aug. 16, aged seventy-five years. 

Mr. W. DeW. Miller, associate curator of ornitho¬ 
logy of the American Museum of Natural History, on 
Aug, 4, aged fifty years. 

Dean F. Franklin Moon, head of the New York State 
College of Forestry since 1020, and chairman in 
1924-26 of the New York section of the Society of 
Foresters, on Sept. 3, aged forty-nine years. 

Prof, R. P. Piotet, of Geneva, whose name will be 
remembered in connexion with his papers published in 
1877-78 on the liquefaction of oxygen, aged eighty- 
four years. 

Dr. Morton Prince, emeritus professor of neurology 
at Tufts College and associate professor of abnormal 
and dynamic psychology at Harvard .University, who 
edited the Journal of Abnormal and Social Psychology 
and was president in 1909 of the Amerioan Neurologi¬ 
cal Association, on Aug. 31, aged seventy-four years. 
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News and Views. 


The views expressed in our leading article in this 
issue upon the composition of the Royal Commission 
on the Civil Service represent, we believe, the feelings 
of scientific workers generally. As at present consti¬ 
tuted, the Commission cannot be regarded as com¬ 
petent to assess the importance of according to the 
scientific and professional staffs of the Civil Service 
their share in formulating policy. The Royal Com¬ 
mission will also have to consider whether an ad¬ 
ministrative structure designed to meet Victorian 
conditions has adapted itself to modem needs, and in 
this connexion the Commission would undoubtedly 
have been strengthened by the presenoe of one of 
those students of public administration whose names 
are familiar to those who have before them the ideal 
of efficient State machinery. In our issue of Aug. 31, 
we referred to the proposals submitted by the Institu¬ 
tion of Professional Civil Servants to the Treasury 
Committee presided over by Sir Harold Carpenter for 
the creation of a unified State Scientific Service, of 
which a Ministry of Science would be the ultimate 
expression. We learn that the chairman has ruled 
that the latter project is outside the terms of reference 
of the Committee, although they include the examina¬ 
tion of the functions and organisation of the scientific 
and research establishments. In view of the chair¬ 
man’s ruling, it is evident that the Institution’s pro¬ 
posals for the unification of the scientific services will 
have to be carried to the Royal Commission. 

It is absolutely essential to an adequate considera¬ 
tion of far-reaching structural proposals of this type 
that scientific workers of standing should be added to 
the Royal Commission. Royal Commissions on the 
Civil Service come at necessarily lengthy if fairly 
regular intervals, and it will be disastrous if, through 
the absence of any representatives of those elements 
which have determined the course of modem social 
evolution, the traditional organisation of the Civil 
Service should be stereotyped for another twenty 
years. The Council of the Institution of Professional 
Civil Servants has signified “ itB concern that the 
Commission includes no representative of science, no 
representative of the professions (other than account- 
ing), and no person of eminence who has devoted 
study to the problems of public administration”, and 
feels strongly that “ the presenoe of such representa¬ 
tives would have been of groat assistance to the Com¬ 
mission in its deliberations, and would have increased 
the confidence of the public and of the Civil Service in 
its ultimate findings Few scientific workers will 
dissent from this view ; it is to be hoped that steps 
will be taken to repair these omissions. 

The absence of any attempt on the part of our 
Governments to create a national reserve in Britain 
has more than once been referred to in the columns of 
Nature. The United States of America and our own 
dominions and colonies have led the way in setting 
apart great traots of country for the preservation of 
wild Nature as it is represented by striking features 
of topography and by forest, flora, and fauna ; all for 
the education and pleasure of the people now and in 
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years to come. It may be urged in excuse of our lack 
of action that these younger countries are favoured 
with great open spaces and a sparseness of population 
which make it an easy matter to stay the march of 
oivilisation in some remote district. Yet, remoteness 
is a relative term, with wide interpretations, as is 
shown by the controversy over the Zululand reserves 
to which we referred in a leading article on Nov. 24, 
1928. If we turn to the older and more populous 
countries of the world, our excuse would appear to 
become thin indeed, for there is scarcely a State in 
Europe or abroad but has been able to afford, and has 
thought it worth while affording, space for one or 
*more national parks of considerable area. Further, 
comparison of the condition of Great Britain, from the 
point of view of cultivation and settlement, with the 
conditions in European States does not support the 
idea that density of population or extensiveness of 
agricultural activities are less favourable to the crea¬ 
tion of a national park here than on the Continent. 
Speaking roughly, about 18 per cent of the total land 
surface of Great Britain is unproductive, against 
some 20 per cent in each of Russia and Spain, 14 per 
cent in France, 13 per cent in Italy, and 9 per cent in 
Germany. Here, surely, even in Britain, is room for 
a national reserve. 

On these grounds, it is with interest and hope that 
we observe the announcement, published on Oct. 2, 
that the Prime Minister has appointed a Committee 
to canvass the possibilities of a national park in Great 
Britain. The terms of reference are wide : “ To 

consider and report if it is desirable and feasible to 
establish one or more National Parks in Great Britain 
with a view to the preservation of natural characteris¬ 
tics including flora and fauna, and to the improvement 
of recreational facilities for the people ; and to advise 
generally and, in particular, as to the areas, if any, 
that are most suitable for the purpose.” The Com¬ 
mittee selected is a strong one, composed of repre¬ 
sentatives of Government departments likely to be 
concerned in the project—Agriculture and Fisheries, 
Crown Lands, Health, Scottish Agriculture, Home 
Office, Office of Works, Forestry, and, last but certainly 
not least, the Treasury. We have only one criticism 
to make concerning the composition of the Committee, 
and we oonsider it to be a serious one. The preserva¬ 
tion of the fauna and flora must be one of the prime 
ends of the creation of a national park; indeed, in 
other lands the existence of the wild inhabitants of 
the reserves is the subjeot of the most careful con¬ 
sideration and of detailed regulations bearing upon the 
publio and the relations of the creatures themselves. 
That being so, it seems extraordinary that the Com¬ 
mittee should include no scientific naturalist, familiar 
with the minute distribution of beasts and birds in the 
wilds of Britain, with the compatibilities of existing 
species, and with the possibilities of introducing species 
now extinct in particular areas. 

The reports on the annual meeting of the British 
Cotton Industry Research Association, held m 
Manchester on Oct. l f are notable in that they mark a 
new phase in the activities of one of the largest of the 
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industrial research associations in Great Britain. The 
Association is now starting on the third of the five- 
year periods into which its existence has been divided 
for financial reasons. The Department of Scientific 
and Industrial Research has made large grants to the 
Association during the past ten years for development 
purposes, and it was thought that the cotton industry 
would take on the responsibility of maintenance of the 
Association at the end of this period. The ootton 
industry has doubled its contributions to the Associa¬ 
tion during the second half of this ten-year period, but, 
with the exception of the finishing section, the industry 
finds itself unable to increase its subscriptions to meet 
the demand for £75,000 per annum which the Council 
of the Association considers necessary for the develop¬ 
ment of its work during the next five years. In. this 
opinion the Counoil is supported by the Department 
of Scientific and Industrial Research, which has 
offered, and the offer has been accepted, to contribute 
a pound for a pound on all income from approved 
trade sources exceeding £25,000 per annum. At the 
same time, the Department holds the view that the 
cost of maintaining the present operations of the 
Association should be borne by the industry. The 
Association is now assured of an annual income of 
£00,000, which is £16,000 less than the amount the 
governing body considers necessary for the successful 
development of its plans. 

The work of the Association during the past ten 
years has been directed mainly to the examination of 
the properties of cotton in all its forms. Thus many 
years have been spent by a large and capable staff of 
scientific workers in laying the foundations on which 
larger scale investigations could build. The Associa¬ 
tion is extending its premises to house machines 
representing those used in modem practioe with which 
larger scale investigations will be made. The relation¬ 
ship between the Association and the cotton industry 
is now reaching an intexesting and critical stage, and 
the next five years of the Association’s work will be 
anxiously followed by all who believe that the salva¬ 
tion of the industry lies in extensive research work. 
It is very unfortunate that the industry and the Associa¬ 
tion are simultaneously passing through a depressing 
time. If the next five years do not bring the desired 
trade revival* it is difficult to foresee how the industry 
will be able to make use of the work of the Association. 
£75,000 per annum is a very large sum, but it is only a 
small fraction of the amount which would have to be 
expended in putting semi-practical scale results into 
successful practice. The simultaneous arrival of a 
trade boom, a suooessful period of research work by 
the Association, and a body of men sufficiently oapable 
of making and successfully carrying through large 
scale changes in industrial method, appears to be the 
only hope for a happy issue from a difficult situation. 

The international exchange offioes (for the collec¬ 
tion and dispatch of consignments of literature) which 
have been set up as government departments on the 
Continent have no exact counterpart in Great Britain. 
Their functions have been to some extent undertaken 
by the Universities’ Library for Central Europe, 
etftftbiidied in 1921, in co-operation with the Uni- 
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versifies* Belief Committee, to co-ordinate and con¬ 
solidate the securing by gifts, exchange and purchase, 
of British books, journals, etc., to meet requirements, 
otherwise likely to remain unprovided for, in con¬ 
tinental universities. In our correspondence columns 
this week (p. 576) appears a letter from the honorary 
secretary appealing for support for what mrfgt be 
regarded, by all who believe in the world value of 
British thought and achievements in science and the 
humanities, as a work of vital importance. It will be 
noticed that the British Museum, the Royal Society of 
Edinburgh, and the University of Leeds make use of 
the Library’s outward services. Offices are supplied 
rent-free in the London School of Economics, and a 
large proportion of the work is carried out with 
voluntary assistance. Opinions may differ as to the 
expediency of national governments undertaking 
work of this kind and the consequent risks of in¬ 
trusion of political considerations and designs, but 
exception can scarcely be taken on principle to the 
suggestion of a modest but regular government grant 
for enabling the Universities’ Library to give to its 
work the comprehensive character without which it 
labours under a heavy disadvantage. It is merely 
a question of evaluation of the work —- and this 
from at least two points of view. It is clearly a 
national interest, deserving support from the national 
exchequer, that international commerce of ideas 
should flourish, and likewise that international amity 
should receive such stimulation as can be afforded by 
a knowledge abroad of English culture and ideals, 
language, literature, and methods of government. 
The service in question seems well designed for the 
promotion of both interests. 

At the end of September last. Prof. J. W. Gregory 
left the University of Glasgow on his retirement from 
the chair of geology, thus bringing to a close twenty- 
five years of honoured and fruitful service to the 
University. During that period the membership of 
his classes has risen from 15 to 400, and in hie last 
session he lectured to the largest geological class in 
the British Isles, if not in the world. His skill as an 
organiser and his powers as a leoturer have been well 
displayed in dealing with the unique teaching problems 
brought about by these enormous numbers. Under 
his inspiration and guidance, the Glasgow geological 
Bohool has produced a large amount of original work, 
which, in recent years, has been embodied in the 
annual volume of Collected Papers from the Geological 
Department of Glasgow University. Prof. Gregory 
has inspired numerous young men to take up geology 
as a career, many of whom are now in prominent 
positions in the geological world. He retires with the 
good wishes and affectionate regard of a host of 
present and former students, staff, and other friends. 

It is almost impossible in a paragraph to recount 
Prof. Gregory’s scientific work, or to assess his in¬ 
fluence on geology. His extraordinary versatility and 
powers of work are well known. Not only as geologist, 
but also as geographer, explorer, and social economist, 
has he won scientific fame. His twenty books and 
three hundred papers cover subjects ranging from 
paleontology to ore deposits, from the geology of 
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East Afrioan rift valleys to the origin of fiords, from 
structural and comparative geography to social 
problems such as the 4 menace of colour 1 and human 
migration. Hie journeys in East Africa, Spitsbergen, 
Central Australia, Cyrenaica, Benguella, and Chinese 
Tibet are well known, and his racy travel books are 
models of their kind. There is scarcely a department 
of geology which he has not enriched by original 
observation and illumined by brilliant theory ; and 
while he has been accused of a tendency to champion 
4 lost causes \ his views have been frequently vindi¬ 
cated in the advance of the seienoe, the latest example 
being found in Prof. A. Holmes’s letter to Nature 
(Sept. 28, 1929, pp. 477-8) on 44 Ore-lead and Rock- 
lead and the Origin of certain Ore Deposits 

Two notable personalities on the roll of English 
science celebrated birthdays during the past few days : 
they are Sir Philip Magnus, Bart., who, on Oct, 7 
celebrated the eighty-seventh anniversary of his 
birth, and Prof. W. C. McIntosh, whose anniversary, 
on Oct. 10, marked the span of ninety-one years. 
Sir Philip Magnus was educated at University College 
School. One of the oldest living graduates of the 
University of London, he was its Parliamentary repre¬ 
sentative from 1906 until 1922, whilst for upwards of 
thirty years he acted as superintendent and secretary 
of the Department of Technology, City and Guilds of 
London Institute. Prof. McIntosh, born at fit. 
Andrews, where he still manifests amazing vitality, is 
an alumnus of the ancient university of that city. 
Hie reputation as a zoologist is world-wide. He has 
added to our knowledge of sea fisheries in remarkable 
measure, and their industrial importance has been 
much enhanced through his labours. He was the 
first to found a marine biological station in Great 
Britain. Prof. McIntosh is a Royal medallist of the 
Royal Society. 

So much is at present under discussion respecting 
naval disarmament, sea power, and treaties of parity, 
over and above which looms a Five-Power Conference 
for next year, that it seems opportune to recall that 
the foundation, in 1900, of the Sir George Chesney 
gold memorial medal by the Royal United Service 
Institution was followed by its unanimous award, in 
the first instance, to that distinguished officer of the 
U.S. Navy, Capt. A. T. Mahan. When the initial 
award of the medal was considered, it was resolved 
that Capt. Mahan should be invited to accept the 
distinction in recognition of the three great works of 
which he was the author, namely, 44 The Influence of 
Sea Power upon History ”, 44 The Influence of Sea 
Power upon the French Revolution and Empire ”, 
and “ The Life of Nelson ”. In acknowledging the 
gift Capt. Mahan recorded his satisfaction that 44 my 
works have contributed in some degree to the welfare 
of the British Empire, the strength of which is so 
essential to the cause of our English-speaking race, 
and of mankind in general 

On Oct. 15 occurs the centenary of the eminent 
American astronomer Asaph Hall, the discoverer of 
Phobos and Deimos, the two satellites of Mars. 
Bom at Gosohen, Connecticut, he was left an orphan 
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at thirteen years of age, and from the village school 
became an apprentice to a carpenter. He made 
unusual use of his opportunities, however, and was 
able to study mathematics at Norfolk, Connecticut, 
Mcgrawville, New York, and at the University of 
Michigan, and in 1857 became an assistant to Bond at 
Harvard Observatory with a salary of three dollars a 
week. In 1862 he joined the staff of the Naval Ob¬ 
servatory at Washington, and the following year was 
appointed a professor of mathematics in the United 
States Navy. He remained connected with Wash¬ 
ington Observatory until 1891, counting among his 
colleagues Gilliss, Newcomb, Harkness, Hubbard, and 
Eastman. He was placed in charge of the 26-in. 
refractor in 1876, and with this instrument on Aug. 11, 
1877, he discovered Deimos and on Aug. 17, Phobos, 
The names, we believe, were due to Madan (1838- 
1901), the first science master of Eton. It has often 
been pointed out that Kepler had predicted the exist¬ 
ence of two satellites to Mars, and that such bodies 
figure in the romances of Voltaire and Swift. Hall 
was among the first to appreciate the value of observa¬ 
tions of Mars for determining the parallax of the sun ; 
he took part in solar eclipse expeditions, was an in¬ 
dustrious observer of double stars and contributed 
papers on the secular perturbations of the planets. 
He received the Royal Astronomical Society’s Gold 
Medal and many other honours. Five years after 
retiring from the Navy, in 1896, he was appointed to a 
chair of astronomy at Harvard, which he held imtil 
1901. Hall died on Nov. 22, 1907. 

In a letter in the Times of Sept. 30, the Earl of 
Scarbro\jgh describes and illustrates the monument 
which has been erected on Jebba Island in the Middle 
Niger to the memory of the African pioneers, Mungo 
Park and Richard Lander. The movement for the 
erection of the memorial originated in 1911 with Lord 
Curzon, president of the Royal Geographical Society; 
Sir G. T. Goldie, president of the African Society ; and 
Lord Scarbrough as chairman of the Niger Company. 
Park, who was bom near Selkirk in 1771, made his 
first journey in 1795-97 from the Gambia to Silla 
and near the sources of the Niger, and his second in 
1805, which terminated in his death in the Bussa 
rapids not far above the site of the present memorial. 
Lander was bom in Truro in 1804 and made his first 
journey in Africa in 1825, and was with Commander 
Clapperton (1788-1827) when the latter died near 
Sokota. Afterwards he made two expeditions to 
explore the River Niger, and it was during these that 
the question of the course and outlet of the river was 
settled. Attacked in canoes by the people of one of 
the Brass River chiefs, he was mortally wounded at 
Ingiamma, and died at Fernando Po on Feb. 6, 1834. 
The memorial consists of an obelisk 40 feet high and 
11 ft. square at the base, built of oonorete faced with 
granite. The tablet bears the inscription, 44 To 
Mungo Park, 1795, and Richard Lander, 1830, who 
traced the Niger from near its source to the sea. 
Both died in Africa for Africa ". 

On Oct. 5, the Duchess of York opened the Scottish 
National Memorial to David Livingstone at Bkmtyre. 
The memorial consists of the tenement house in which 
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Livingstone was bom in 1813 and an adjacent build¬ 
ing, and it is hoped to form a museum of personal 
relics of the explorer. The one-room 1 house ’ in 
which Livingstone was born is much as it used to be, 
and original pieces of furniture have been lent by 
members of the family. The main object of the 
memorial will be to present tho life of Livingstone in 
a series of pictures and tableaux. Of the £12,000 
collected for the memorial, the main part has come 
from Scotland or from Scottish people overseas ; £150 
was contributed by the tribe of Chief Khama, whose 
father was a personal friend of Livingstone. 

The abnormal warmth of September 1929 was 
maintained in the south-east of England up to the 
last day. At Groenwich temperature failed to reach 
70° on five days only and reached 80° or above on 
six days. The following table shows the mean figures 
for this month, together with those for four other 
notably warm Septembers that have occurred since 
the record began in 1841 : 


Year. 

Moan 

Maximum. 

Mean 

Minimum. 

Mean of 

Max. and Min. 

1865 

76*4° 

53-7° 

65-1° 

1895 ' 

75-4 

51-3 

63-3 

■ 1898 

74-5 

51*3 

62*9 

1911 

72-1 

47-9 

60-0 

1929 

75-5 

53 3 

64-4 

L. i 


The September of 1865 keeps its placo as tho warmest, 
although it was loss than 1° warmer than last 
September. In 1911 the month began with intense 
heat, and gave the absolute maximum of 94 1°, 
while 1895 providod an extraordinary series of hot 
days late in the month, 80° being exceeded on six 
successive days, Sept. 23-28. 

It is not surprising to find tho temperature of the 
soil, even at a depth of 4 feet, abnormally high also. 
On the last day of the month it was well above 60° 
at a number of places ; at Margate it was so high as 
63-2°, at Brighton 02-6°, and at Falmouth 62°. To 
what extent this state of affairs may bo expected to 
affect agricultural operations in the remainder of the 
autumn is a difficult matter to decide. Unusual 
dryness of the soil no doubt reduces its capacity for 
storing heat, and at Margate the rainfall for the year 
had amounted to only 6J in. up to the end of Sep* 
tember, or 44 per cent of tho normal. Heavy falls 
of cold rain quickly lower soil temperature, and a 
cold and wet October would no doubt dissipate 
nearly all the excess of accumulated warmth, especially 
in that considerable proportion of England where the 
recent rains have scarcely begun to restore the 
normal moisture content below the first few inches 
of depth. With average conditions, however, plant 
growth for the rest of this month will certainly be 
unusually rapid. 

“ The Authentication of Materials used in Research” 
was the title of the inaugural sessional address at the 
opening of the Pharmaceutical Society’s School on 
Oct. 2, delivered by Prof, Henry Hurd Rusby, pro- 
lessor of materia raedica at Columbia University, New 
York, who was on that afternoon presented with the 
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Hanbury Memorial Medal for high excellence in the 
prosecution or promotion of original research in the 
chemistry and natural history of drugs. Prof. Rusby 
selected as the text of his address the example of 
Daniel Hanbury, the namesake of the medal, whose 
habit it was to resort to extraordinary measures in 
his efforts to authenticate his sources of information. 
Varied examples of errors resulting from the incom¬ 
plete description of new species and the failure to 
preserve type-specimens, led Prof. Rusby to the pro¬ 
position that “ it would not be going too far to decree 
that no roport of research work in pharmacognosy, 
chemistry, pharmacodynamics or therapeutics shall 
bo regarded as valid or given serious recognition, 
unless such report shall state where authenticated 
samples of the material employed have been perma¬ 
nently deposited For botany and pharmacy there 
are the Kew Herbarium and tho Museum of the 
Pharmaceutical Society, for therapeutics a beginning 
at least has been made by the adoption of samples 
deposited in named laboratories as international 
standards for biological assay. What of chemistry ? 
The mass of chemical research proceeding daily in 
every civilised country gives rise to an endless number 
of new organic compounds which form the basis of 
new methods and new theories. To collect and classify, 
without any attempt at authentication, would be a 
colossal task. Controversies based on differences of 
material would be eliminated, a few reputations would 
be saved and maybe a few others lost ; but whether 
the results would counterbalance the labour “ admits 
a wide solution 

Photo-teleokaph v and television are new in¬ 
dustrial applications of science which make use of the 
ether. Being late-comers, they find that the earlier 
users of radio-communication have in all countries 
combined together to dictate the kind of waves that 
must be used in tho ether. International laws and 
regulations have been made. The ether waves have 
been divided up into frequency bands, practically all 
of which have been allocated for various services. 
The axithorities have little, if any, interest in tho 
development of radio-optics. The present frequency 
band has a maximum broadth of 9000 cycles, appar¬ 
ently because this is the breadth of the band used in 
radio-telephony. We are glad, therefore, that Dr. 
James Robinson has in Television for October strongly 
protested against this monopoly of the ether. He 
points out that the common interests of those who 
are working or interested in radio-optics aro the 
same. They should combine to improve the methods 
used in this science, and increase the facilities afforded 
for its development. If we ignore the factor of time, 
there is no fundamental difference in the principles of 
photo-telegraphy and television. In the latter case 
it is necessary to transmit a Complete picture in less 
than a tenth of a second ; the pictures succeeding 
one another as in a cinematograph, and thus giving 
the appearance of continuous motion. At present, 
organisations all over the world arp working at this 
problem. At the recent radio exhibition at Berlin, 
the Baird, Karolus, and Mihaly systems were demon¬ 
strated. The German Post Office gave an excellent 
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demonstration of television. The stand of the 
Femseh A.G., which showed the Baird system. Was 
very popular. 

Th;$ twentieth annual Exhibition of Electrical, 
Optical and other Physical Apparatus is to be held by 
the Physical Society and the Optical Society on Jan. 
7~9, 1930, at the Imperial College of Science and Tech¬ 
nology, South Kensington. As on previous occasions, 
there will b© a Trade Section and a Research and 
Experimental Section, and in addition, a new section 
for the work of apprentices and learners is to be intro¬ 
duced. The Research and Experimental Section will 
be arranged in three groups : (a) Exhibits illustrating 
the results of recent physical research ; (6) lecture 
experiments in physics; (c) historical exhibits in 

physics. The Exhibition Committee invites offers, 
from research laboratories and institutions and from 
individual research workers, of exhibits suitable for 
inclusion in any of the above three groups. Accom¬ 
modation will be provided in rooms separate from 
those devoted to the trade exhibits ; and a part of 
the Catalogue will be devoted to their description. 
No charge will be made for space or catalogue entries 
in the Research and Experimental Section. Offers of 
exhibits, giving particulars of space and other facilities 
required, should be communicated immediately, and 
in any caso not later than Oct, 30 to the Secretary, 
Exhibition Committee, 1 Lowther Gardens, Exhibi¬ 
tion Road, London, S.W.7. The Section for Ap¬ 
prentices and Learners has been instituted with the 
object of encouraging craftsmanship in the scientific 
instrument trade. Apprentices and learners may 
exhibit, in competition, specimens of their work, pro¬ 
viding they are in the regular employ of a firm sub¬ 
scribing to the prize fund which is exhibiting at the next 
Annual Exhibition, or has exhibited once during the 
past three years. 

A preliminary notice of a World Poultry Congress, 
to be held at the Crystal Palace in July 1930, has been 
issued by the Ministry of Agriculture and Fisheries. 
The responso to the British Government’s invitation 
to the various countries of the world to participate in 
the Congress has been highly satisfactory, no fewer 
than 34 governments having already decided to take 
part. The Ministry is preparing a national exhibit for 
Groat Britain and Northern Ireland, the keynote of 
which will be the demonstration of the high standard 
of excellence reached by the home small live-stock 
industries. The Ministry promises help to leading 
poultry and live-stock societies to enable them to 
exhibit effectively. It appeals to the public to 
become Congress members and to the breeders to 
contribute to the success of the section by exhibiting 
specimens. Forms of application for membership 
may be obtained from* the World Poultry Congress 
Secretary, 10 Whitehall Place, S.W.L 

The National Mark Scheme, which has already been 
applied to the sale of eggs, apples, and tomatoes, has 
been extended to English wheat flour as from Oct. 1. 
The scheme, which is described in the Joumal of the 
Ministry of Agriculture , 36, 513, is voluntary and 
open to all millers and packers, but only registered 
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persons may use the grade designation marks pre¬ 
scribed. Application for enrolment can be made to 
the Secretary, National Mark Committee, Ministry of 
Agriculture, 10 Whitehall Place, London, S.W.l. 
Three grades have been prescribed, namely*: (1) All- 
English Plain, (2) All-English Self-Raising, (3) All- 
English * Yoeman \ Flour sold under these standard 
grades will be guaranteed as to type, flavour, and 
keeping qualities, and will not have been subjected 
to any chemical treatment. Under the conditions of 
registration, the packing premises, equipment, and 
records of any person employing the National Mark 
will be liable to inspection by an authorised officer of 
the Ministry of Agriculture, and samples of the wheat 
and flour may be required, so that the maintenance of 
a high standard of purity is assured. Besides offering 
advantages to bakers and consumers, the scheme 
should also benefit the arable fanner, who is at 
present experiencing great difficulty in obtaining a 
profitable market for his wheat. 

The University of Birmingham has issued a report 
on the work of its Mining Research Laboratory for 
the year 1928. With the support of the British 
Colliery Owners’ Research Association, for some 
years a study has been made of the hydrogenation of 
coal, which shows that considerable variation occurs 
in the ease of attack and that commercial exploita¬ 
tion will probably demand the acceleration of the 
reaction by catalysts or otherwise. Aided by grants 
from the Miners’ Welfare Fund, investigations have 
been made on spontaneous combustion and on the 
atmospheric conditions in deep and hot mines. These 
are cognate subjects of growing practical importance, 
as with the exhaustion of shallow seams the collier 
faces the difficulties of the deeper seams. The com¬ 
bination of heat and humidity is most embarrassing 
for those engaged in hard manual labour. It is in¬ 
teresting to learn that experiments are being made to 
dry the air of the mine with the aid of silica gel. 
Lastly, under the aegis of the Fuel Rosearch Board, 
the physical and chemical survey of the Warwickshire 
Thick Coal is being pursued. The report shows that 
a considerable range of work is in progress on behalf 
of the mining industry, which has at its command 
much more scientific talent than might be inferred 
from the daily Press, Moreover, the results of careful 
study, such as is tabulated in this report, are frequently 
of immediate service to those concerned with the 
utilisation as well as the winning of coal. 

Pbof. H. L. C allend ah, of the Imperial College of 
Science and Technology, will deliver the Thomas 
Hawksley Lecture of the Institution of Mechanical 
Engineers on Nov. 1 at 6 p.m. He will take as his 
subject “ Critical Relations between Water and 
Steam 

Mr. J. Reid Moir has been elected president of the 
Ipswich Museum in succession to the late Sir E. Ray 
Lankester, in recognition of his services to science and 
prehistory and to the Ipswich Museum. 

The Norman Loekyer lecture for 1929 of the British 
Science Guild will be given by Sir Walter Morley 
Fletcher, who will speak on certain aspects of medical 
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research and their applications, on Tuesday, Nov. 19, at 
the Goldsmiths’ Hall, Foster Lane, E .C. 2. The Guild has 
also established an Alexander Pedler lecture in memory 
of Sir Alexander Pedler, for many years honorary secre¬ 
tary of the Guild. The lecture will be an annual one, 
dealing with some subject of scientific interest, and 
will be given outside London. The first Alexander 
Pedler lecture will be delivered on Nov. 26 by Dr. G. 
C. Simpson, on “ Past Climates ”. It will be held 
under the auspices of the Manchester Literary and 
Philosophical Society, 30 George Street, Manchester. 

The following appointments have recently been 
made by the Secretary of State for the Colonies to the 
Colonial Agricultural Services : Mr. J. D. Gillespie, 
to be agricultural superintendent, British Guiana ; 
Mr. C. W. Lynn, Mr. A. S. Thomas, and Mr. J. M. 
Ward, to be assistant superintendents of agriculture, 
Gold Coast ; Mr. A. C. Maher, to be assistant agri¬ 
cultural officer, Kenya ; Mr. P. W. T. Bo ugh ton- 
Leigh, Mr. A. E. Trotman, and Mr. R. Turner, to be 
superintendents of agriculture, Nigeria ; Mr. R. 
Leach, to be mycologist, Nyasaland ; Mr. W. M. 
Nutter, to be librarian, East African Agricultural 
Research Station, Amani, Tanganyika Territory ; and 
Mr. R. W. Stuckey, to be agricultural officer, Uganda. 

Notable additions to our knowledge of the natural 
history of South America are contained in the thirty- 
fourth volume of the Analcs del Museo National dc 
Historic Natural , of Buenos Ayres, a bulky issue of 
600 pages comprising contributions received from 1920 
to 1928. The range of subjects dealt with is very 
wide, but specially noteworthy are the descriptions 
of a new genus of Glyptodon and other prehistoric 
animals from the Argentine, and an account of three 
new meteorites. 


Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—Assistants 
at the Road Experimental Station of the Ministry of 
Transport at Harmondsworth—The Establishment 
Officer, Ministry of Transport, Whitehall Gardens, 
S.W.l (Oct. 16). Two junior assistants for research 
work on blast furnace reactions at the Imperial 
College of Science and Technology—E, C. Evans, 
National Federation of Iron and Steel Manufacturers, 
Caxton House (East), Tothill Street, S.W.l (Oct. 18). 
Junior assistants at the National Physical Laboratory 
—The Director, National Physical Laboratory, Ted- 
dington (Oct. 19). A “Wander” Scholar and 
Registrar to the Children’s Department of West¬ 
minster Hospital—The Secretary, Westminster Hos¬ 
pital, Broad Sanctuary, S.W. 1 (Oct. 21). An assistant 
lecturer and demonstrator in botany in University 
College of South Wales and Monmouthshire—The 
Registrar, University College of South Wales and 
Monmouthshire, Cardiff (Oct. 31). An Elder pro¬ 
fessor of anatomy and histology in the University of 
Adelaide — The Agent-Goneral for South Australia, 
Australia House, Strand, W.C.2 (Jan. 1). A part-time 
lecturer in chemistry and experimental physics at 
Queen’s College, London—The Secretary, Queen’s 
College, 43/47 Harley Street, W.l. An assistant 
bacteriologist at the Rothamsted Experimental 
Station—The Secretary, Rothamsted Experimental 
Station, Harpenden. A draughtsman for the Survey 
Department of the Government of Trinidad—The 
Crown Agents for the Colonies, 4 Millbank, S.W.l 
(quoting M/1780). Two research assistants in the 
Department of Chemical Technology of the Imperial 
College of Science and Technology—The Registrar, 
Imperial College of Science and Technology, South 
Kensington, S.W.7. 


Our Astronomical Column. 


Suspected Variation in the Radial Velocity of Arc- 
turus.— Astr . Nachr 6662, contains an article by Herr 
W. Schaub, of Bonn Observatory, in which he gives 
some measures that he has recently made of spectro¬ 
grams of Arcturus taken by Prof. Kustner in the years 
1904-1907 in the course of his investigation of the 
solar parallax from the radial velocities of stars. These 
spectrograms give some indications of an oscillation 
in the star’s radial velocity, the range being about 
0.3 km,/sec. on each side of the mean, and the period 
41 days. The range is too small for the result to be 
regarded as established, but Herr Schaub publishes 
the note in the hope that other spectrograms of the 
star may b© examined. 

Three Huyghens Lenses. —We owe to Huyghens 
the discovery of the true nature of Saturn’s ring and 
of'its brightest satellite Titan. A description by 
Profs. R. A. Sampson and A. E. Conrady of three 
long-focus lenses in the possession of the Royal Society 
(Proc, Boy . Soc. Edinb vol. 49, part 4, No, 23) is 
therefore of interest to astronomers. Their focal 
lengths are 122 ft., 170 ft., and 210 ft.; their apertures 
are 7} in-, 8f in., and 9$ in. The quality of the glass 
is very bad; besides numerous bubbles and black 
particles, there is a network of innumerable fine veins ; 
out Huyghens’a Skill in figuring is stated to be very 
greet. An eye-lens of 24 in. aperture and 0 in. 
focal length is also described and illustrated; the 
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object glass was mounted on a high pole in such a 
manner that by pulling a string it could be brought 
into alinement with the eye-piece. It is noted in 
the paper that when the objective and ocular are 
both single lenses of the same kind of glass, and 
when the focus is adjusted for the orange-yellow rays, 
the chromatic faults of the combination are less 
noxious than is generally believed. 

Rotation of Satellites.— L'Astronomic for September 
contains an illustrated article by M. E. M. Antoniadi 
on this subject. It includes a series of careful draw¬ 
ings of several of the satellites, showing their surface 
markings, their diameters, and their albedoes. It is 
pointed out that in many cases we know, either by 
surface markings or by periodic changes of light, that 
the satellite rotates in the same time as it revolves 
round its primary. This law is extended by inference 
and argument to all the satellites, with the possible 
exception of the very distant ones of Jupiter and 
Saturn. A drawing of Uranus, made with the great 
Meudon telescope in 1924, when the orbits of the 
satellites were seen almost edgewise, shows a system 
of belts on Uranus, very similar to those on Jupiter, 
and parallel to the direction of the satellite orbits. The 
article compares the oase of the planet Mercury with 
that of the satellites, and shows that in this case also 
we should expect a priori that Mercury would rotate in 
88 days, a fact which observation has now confirmed. 
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Research Items. 


Antiquities from Lambay, Co. Dublin. —Some forty 
objects found during the building of a sea-wall on the 
island of Lambay in 1927, and presenting some re¬ 
markable features, are described by Prof. R. A, S. 
Macalister in Vol. 38, Sect. C, 8-9 of the Proceedings of 
the Royal Irish Academy. They belong to two different 
periods, the earlier being relics of ft settlement, the 
later of an interment. The earlier series includes axe-, 
adze-, and hatchet-heads of grit, lance-hoads of flint, 
flakes of flint, rings of limestone, sharpening hones, 
and fragments of pottery. In the later series are the 
umbo of a shield in bronze, fragments of a circular 
object with ornament of repouss^ moulding, showing 
characteristic La T5ne curves, an armlet with eight 
beads of bronze playing upon it, between each pair a 
flat disc of bronze, three ornaments from a sword 
scabbard, rings and fibulae of Roman provincial type, 
and a fibula of Rhenish provincial military type ; in 
iron, the fragments of a sword, and a circular mirror of 
classical type ; a ring in lignite, and a few fragments of 
leather. In both series certain special points are noted. 
The earlior series belongs to a neolithic or bronze ago 
settlement, but the types are remarkably exotic. The 
adze-heads predominate in a way not common in Ire¬ 
land, and they are made of unusual material. The 
javelin heads are definitely of an Iberian type, differing 
from the flat lozenge-shaped javelins which have been 
compared to Iberian typos. The largo quantity of 
flint is surprising and points to a constant supply, 
which it is suggested is new and unexpected evidence 
of early trade. The interment series is also remarkable 
in indicating a community at the end of the La T6ne 
period which had established relations with Romanised 
provinces in an unprecedented way. The mirror and 
flbuUe are new in Irish archaeology. One fibula was 
evidently copied from another in the series by a work¬ 
man who, though highly skilled, did not understand 
the mochanism of his model. Tho pin in the copy is 
fixed to the catch so that tho fibula could not be used 
as a broooh. The two series “ open doors that give us 
new vistas in Irish history 

Evolution of the Human Skull.—Prof. William K. 
Gregory continues his studies of tho evolution of the 
human head from fish to man in Quart. Rev. Biology 
(June 1929, p. 233). Tho present article deals with 
the norma basal w, and leads to a series of findings of 
general interest. Thus the bony tracts of the skull 
appear to be moulded around and with reforonce to 
other structures which aro frequently represented by 
fosses in the dried skeleton. The form of a particular 
bone is partly determined by its position with reference 
to the midline of the skull, and to the axis and direction 
of locomotion, as well us by the stresses of gravitation 
and muscular contraction to which it is subjected. 
The increase or decrease of a bone affects neighbour¬ 
ing structures and tends to change the shape* of the 
skull as a whole, but there appears to be some regulat¬ 
ing mechanism, analogous to surface tension, which 
keeps the members of a functional series in line, 
particularly in tho less differentiated stages. Occasion¬ 
ally it is found that over a long geological period a 
given element, such as the ectoptcrygoid, may be 
relieved of its functions and crowded out, illustrating 
change of function and the substitution of one part 
for another. But, although bones may be pushed 
apart or remoulded, they show a natural conservatism 
or inertia, so that many of them are retained through¬ 
out the whole series from fish to man, a conservatism 
more marked in the basal than in the lateral aspect. 

California Sardine.—In Contribution No . 09 from 
the California State Fisheries Laboratory, Francis N. 
Clark describes-a study of the weight-length relation¬ 
ship of this sardine (Sordino ccefutw). He uses a 
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mathematical* factor * F, calculated from the formula 
F = 1000WJLx, where W is the weight of a fish, and L 
its length ; and x is the power to which L must be 
raised m order to express the relation between weight 
and length. From the data derived from material 
of four seasons, the value of x was found to be 3*15, 
but for the purpose in hand it was considered suffici¬ 
ently accurato to assign the value 3 *00 to x ; that is 
to say, to assume that the weight increases exactly 
as the cube of the length. Clark concludes that the 
weight-length factor F is a reliable index of condition 
anil reflects the fat content of the sardine. The value 
of F fluctuates from month to month, and differs from 
season to season. A useful bibliography is appended 
which brings together more than eighty references 
from tho somewhat scattered literature on tho subject 
* treated. 

Chinese Crab Naturalised in Europe.—In 1912, for 
the first time, a Chinese crab, Eriocheir sinensis , was 
found hi the Alier, a tributary of the Weser, in 
Germany, There is no definite knowledge of its 
mode of arrival, but presumably it was transported 
by shipping. Its spread since 1912 has been rapid, 
as Dr. W. Wolterstorff has discovered (The Aquarium 
Review , September 1929). Shortly afterwards, it was 
discovered in the lower Elbe, and in 1923 had reached 
Hamburg. In 1927 it waB observed on the coast of 
the North Sea from Ems to Btisurn, in the Havel 
near Brandenburg, and in the Elbe north of Magde¬ 
burg. Since then it has continued its rapid multiplica¬ 
tion and dispersal, so that the author now knows at 
least thirty-fivo places on the middle Elbe and its 
tributaries where it has been found. It seems not 
yet to have penetrated to southern Germany, but a 
look-out should be kept in rivers bordering the 
southern North Sea for this oriental, which threatens 
to colonise a wide area in Europe. 

A Possible Relict Fauna in Sydney Harbour.— 
Occasional records of molluscs from Sydney Harbour 
have suggested that attempts are being made by 
tropical forms to establish themselves there. Hedley 
suggested that the occurrences were seasonal, that 
when the Notonectian flooded the port they gained a 
footing, but perished when the stream swung off the 
shore. These odd records were met with some dis¬ 
trust, but Tom Iredale now finds that a large un¬ 
recognised molluscan fauna exists in the Harbour, and 
of this he has described several new genera and 
species (Australian Zoologist , vol. 5, March 1929). 
The material was obtained from the dredger Triton , 
but since a load weighs 1250 tons, only a cursory 
survey of the material could be made, although it was 
sufficient to indicate that many new forms are still 
to be discovered. Recently two valves of Hippopua 
hippopus were found, and this, with the other records, 
leads the author to the suggestion that the fauna in 
question may be a relict fauna, a reminder (or re¬ 
mainder) of the times when Sydney Harbour, enjoyed 
a tropical climate. This supposition has often been 
confidently put forward as a result of geological 
studies, but the time required from such data has 
always referred to an age much earlier than the 
apparent age of the collection of molluscs which has 
just been discovered. 

Diptera of Patagonia and Southern Chile.—During 
the present year the British Museum (Natural History) 
has inaugurated a monograph which is intended to 
give a complete review of what is known of the Diptera 
of the forested region of South America and of the 
Patagonian plateau. It is intended to issue this work 
in six parte, and the subject matter is largely based 
upon Collections made during a joint expedition ar¬ 
ranged by the Museum in conjunction with the 
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Bacteriological Institute of the National Department 
of Hygiene, Argentina. The two oolleotors engaged 
upon the trip were Mr. F. W. Edwards, of the British 
Museum, ana Mr. R. C. Shannon, who represented the 
Bacteriological Institute. The first part of the series 
to be completed deals with the craneflies and is by Dr. 
C. P. Alexander, who finds that a considerable propor¬ 
tion of the genera and certain groups of species exhibit 
a marked resemblance to Australasian forms—a fact 
already appreciated in other groups of animals. Of 
Part 2, only two fascicules have yet appeared. In 
Fasc. 1, Mr. A. L. Tonnoir discusses the Psychodidae, 
and remarks that they form an aggregate which ex¬ 
hibits great affinity with the Psychodid fauna of New 
Zealand. He brings to light a now genus which he 
names Nemoneura , while all but one of the species of 
the family enumerated by him are new to scionce. In 
Faso. 2, Mr. F. W, Edwards deals with the Blepharo- 
oeridao, and in the introductory part he discusses the 
affinities, morphology, and classification of that 
family. One interesting feature brought to notice is 
the presence or absence of mandibles in the females 
without the occurrence of species with theso organs in 
an intermediate condition. The discovery of six new 
species of the most primitive known genus, Edward - 
Ma, is also of interest, together with an illustrated 
account of the larva and pupa. 

The Gulf Stream.—A useful paper by Mr. H. A. 
Marmer on the Gulf Stream and its problems appears 
in the Geographical Review for July. Mr. Marmer 
traces the history of our knowledge of the current 
and refers to many recent investigations in the pro¬ 
blems of its origin, course, and effect. It has now 
been shown that the course of the Gulf Stream from 
the Straits of Florida to Cape Hatteras is nearer 
inshore than it was formerly thought to be. In 
places along this coast, it lies nearer to the 20 -fathorn 
than to the 100 -fathoin submarine contour. It has 
furthermore been found that the cool coastal waters 
along the eastern coasts of the United States, between 
the shore and the Gulf Stream, are not due to the 
Labrador current, which from Nova Scotia southward 
does not send south an inshore branch, at least as 
a regular flow throughout the year. Observations 
rather confirm the belief that the waters of the 
Labrador curront, so far as they escape after contact 
with the Gulf Stream, turn eastward across the 
Atlantic. The cold inshore waters of the eastern 
eoast of the United States are said to be due to land 
drainage, off-shore winds, and upwelling waters, and 
deflection by the earth’s rotation of cold water from 
the Gulf of St. Lawrence. 

Aerial Survey in Alaska.—Extensive experiments 
in aerial photographic surveys were made by the 
United States Geological Survey in south-eastern 
Alaska in the summer of 1926. The choice of area 
was decided both on account of the need of maps for 
forest, mining, and fishing interests, and by reason of 
the numerous waterways which provided easy access 
and landing-places for the aeroplanes. Three machines 
were employed, and in rather less than three months, 
during whioh there were many unfavourable days, ari 
area of about 10,000 square miles was photographed. 
Prints were made from approximately seventeen 
thousand negatives. The aeroplanes flew to and fro, 
following lines as near as possible at right angles to 
the shore lines. A spacing of three and a half miles 
between adjoining lines was found to provide sufficient 
overlap in the pictures. The altitude of the aero¬ 
planes was about 10,000 feet. An account of the 
work* with a specimen sheet of the map, is contained 
in Bulletin 797 E of the United States Geological 
Survey, by Mews. R* H. Sargent and F. H. Moflftt. 
The maps ore preliminary sheets and of oourse with¬ 
out oontours. They will serve as base maps for geo- 
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logical surveys that are planned for the region, but 
are subject to correction when more accurate hori¬ 
zontal control is obtained. But until this additional 
field work is undertaken, the aerial survey maps may 
be regarded as useful preliminary sheets. 

The Rhineland Earthquake of 1929 .—The results of 
an investigation of the records of the Rhineland 
earthquake of Dec, 13, 1928, have been published by 
B. Gutenberg (Gerlanda Beitrdge f. Geophysik f 23, 
p. 22 ; 1929), The focus was situated near R 6 dingen 
and the focal $epth is thought to have been about 
30 km. The longitudinal waves were propagated in 
the upper, intermediate, and lower layers, with 
velocities respectively jPp^S-O, P*= 6 - 7 , and P 
-8*2 km./sec. The values for Pg and P* agree well 
with those found by Jeffreys from the Tauem and 
other Central European earthquakes, but the value 
for P is considerably higher than Jeffreys’ value 7*7 
or 7-8. Conrad has previously deduced P—8*12, 
though he, too, found P =7*83 for the Tauern earth¬ 
quake. There appear, therefore, to bo real differences 
between adjoining regions of the upper parts of the 
lower layer. The possibilities of further complications 
aro suggested by R. Schwinner (ibid. p. 35), who 
infers from gravity measurements that there are sheets 
of heavy ‘ sima ’ rising up nearly to the surface 
through dislocations between the blocks of ‘ sial ’ 
corresponding to the Alps and the Bohemian massif. 

Geology of Uganda.—The Annual Report of the 
Geological Survey of Uganda for 1928 (Entebbe, 1929) 
is a particularly interesting document. It contains 
a general description by A. D. Combo of the Bufumbiro 
volcanic area, notes on the leuoite and other lavas of 
which were given by W. C. Simmons in the Annual 
Report for 1927. The discovery of large areas of 
moraines and fluvio-glacial deposits at the foot of Mt. 
Sabinyo is also recorded. Further information is 
given of the cassiterite deposits of Murisasando, and 
their association with quartz veins, pegmatites and 
mustiovile-kaolin veins. There are already indica¬ 
tions of several petrographic provinces in Uganda : 
leucite-lavas of Bufumbiro ; augito-nopholine lavas of 
Elgon in the east ; hypersthene-dolerite dykes ; and 
granites of many types, including enstatite-granites in 
Kararnoja and the better-known tin-bearing granites. 
At the Seismological Observatory records have now 
been made for a first complete year, and it has been 
possible to got time signals on a short-wave wireless 
set. Details of the shocks recorded are given. The 
Research Notes, which form a welcome feature of the 
report, deal with tho geological history of the Great 
Lakes (E. J. Way land) ; rock cistorns and pre¬ 
historic man (E. J. Wayland); augite crystals from 
the Belgian Congo portion of tho Bufumbiro volcanic 
field (A. D. Combe and W. C. Simmons) ; and oscilla¬ 
tions of lake level (W. C. Simmons). The officers of 
the Survey are to be congratulated on a successful 
and stimulating year’s work. 

The Hydrogen Molecule.—A recent paper by Prof. 
O. W. Richardson and Dr. P. M. Davidson, in the 
Proceedings of the Royal Society for August (vol. 125, 
p. 23) illustrates the very considerable extent to 
which the analysis of the complicated band spec¬ 
trum of hydrogen has alroady proceeded. Many of 
the electronic energy levels for the molecule H ? are 
now known, together with the associated vibrational 
and rotational changes in energy, and one of the 
important results obtained in the present paper is 
that tho data for the energy functions of the more 
stable H, molecules obtained by two essentially dif¬ 
ferent methods are sufficiently consistent to show that 
the analysis of the spectrum has progressed along 
sound lines. Other points considered are the potential 
energy of the molecules in the neighbourhood of 
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equilibrium positions of the two nuclei, the total 
energy of the molecules and the ways in which they 
dissociate, the kinetic energy of the electrons in the 
molecule, and the comparison of the states of the H s 
molecule and of the H, + molecular ion. Attention is 
also directed to a mistake in the standard “ Report on 
Molecular Spectra in Gases ”, and this is corrected in 
an appendix upon “ The Mean Kinetic Energy of a 
System of Particles in Motion under their Mutual 
Forces, some of the Particles being held fixed and the 
others remaining in their neighbourhood ”, 

Counting Ionising Particles.—Considerable atten¬ 
tion is now being given to the improvement of 
electrical methods for detecting swift ionising particles. 
The old electrical methods, and one new one devised 
by Prof. Geiger, consisted essentially in the amplifica¬ 
tion of the ionisation due to a single particle by 
electrical fields within the ionising chamber. The 
majority of the new methods aim at making use of 
the initial ionisation without such magnification. One 
way in which this can be done is exemplified by the 
arrangement of Hoffmann and Poso (Zeitschrift filr 
Physik , Band 56, p. 291), in which the ions are collected 
and registered in their original numbers by a very 
sensitive electrometer. This has several disadvant¬ 
ages, and a more promising line has been developed, 
largely in the Radium Institute at Vienna. The ions 
are again collected as a saturation current, but the 
potential changes brought about at the grid of a valve 
by their reception are amplified by other valve 
systems until they are large enough to be measured 
by less sensitive instruments. The circuits used differ 
somewhat from those which are most familiar in high 
frequency technique, since the input voltage is irn- 
ulsive in this case, and numerous difficulties had to 
e overcome before the present arrangements were 
adopted. These do, however, appear now to be very 
satisfactory, and an investigation of natural H-par¬ 
ticles has already been made with the new * valve 
electrometer \ by E. A. W. Schmidt and G. Stetter 
(Zeitschrift f&r Physik ., Band 55, p. 467), which has 
revealed an interesting discrepancy between the num¬ 
bers of particles recorded electrically and by the count¬ 
ing of scintillations, only about half the number found 
by the latter method being detectable by the former. 

Standard Cells.—The August number of the Journal 
of the American Chemical Society contains two papers 
by Prof. G. A. Hulett and W. S. Niederhauser dealing 
with polarisation and hysteresis in standard cells. 
Although previous work had indicated that such cells 
were subject -to considerable polarisation, even at 
relatively low currents, the analysis of the effect be¬ 
tween the two electrodes had not been adequately 
studied. The first paper deals with the polarisation of 
the individual limbs of the saturated, unsaturated, and 
acid cadmium cells and of the zinc cell at very low 
currents. The effects of charging and discharging the 
cells were studied. The results show that most of the 
polarisation occurs in the mercury limbs; that the 
effect of charging is more severe at the mercury elec¬ 
trode ; whilst that of discharging is more severe at the 
amalgam electrode; and that a recovery effect, present 
only m the mercury limb of the cell, appears when the 
polarisation occurs at the higher currents and tends to 
decrease the polarisation of the cell. No noticeable 
change in the resistance of the cell accompanies polar¬ 
isation. A large number of important experimental 
results is accompanied by a discussion. In the second 
paper the adjustment of the individual limbs of 
standard cells to temperature changes is considered. 
New cells show high values of hysteresis, which de¬ 
crease during the first month or so and are probably 
due to overheating in the course of construction. A 
method of avoiding this trouble and of setting up 
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cells which give normal values within a few hours of 
construction is described. 

The Night Sky.—The June issue of the Journal de 
Physique contains an account of an extensive series of 
observations upon the spectrum, colour and polarisa¬ 
tion of the light from the night sky, by J. Dufay, of 
the Observatory of Lyons. The work has been done 
almost entirely with calibrated photographic plates, 
and is essentially quantitative. M. Dufay has studied 
both the green auroral line and the continuous spect¬ 
rum, and finds that the former carries about one 
quarter of the total radiant energy between 5000 A. 
and 6000 A, ; after allowing for the auroral line, the 
residual light lias a distribution of energy which is 
more nearly like that of sunlight than that of the blue 
sky, although it is relatively stronger in the longest and 
the shortest visible wave-lengths. M. Dufay finds that 
the light from the night sky is definitely polarised, 
with the privileged plane passing through the ftun, but 
that the extent of the polarisation—about three per 
cent—is decidedly less than that of the zodiacal light. 
He concludes that the light comes partly from feeble 
stars and the permanent aurora, and partly from at¬ 
mospheric diffusion and zodiacal light, but that those 
factors do not account for more than about one-half of 
the total radiation, the origin of the remainder of 
which has still to be found. 

Ignition of Firedamp.- -Although a number of fire¬ 
damp explosions have been attributed to frictional 
sparks or heating caused by picks or working machinery, 
experience and earlier research work have shown that 
it is very difficult indeed to cause ignition by such 
means. In a paper (No. 54, H.M. Stationery Office, 
price 6 d.) issued by the Safety in Mines Research 
Board, Mr. M. J. Burgess and Prof. R. V. Wheeler 
have described further experiments carried out with 
sparks produced by the abrasion of steel by revolving 
wheels and also with an ordinary chain coal-cutting 
machine working against a built-up mass of rock in 
explosive atmospheres. The results show that, with 
certain kinds of rock, firedamp could readily be ig¬ 
nited, although it is not certain whether ignition was 
caused by the sparks emitted or by the heating of the 
rock surfaces caused by the impact of the coal-cutter 
picks. These results are obviously of importance in 
connexion with the use of such machines in mines 
where firedamp ocours and the paper is a valuable 
contribution to the literature of safety in mines. 

Low-Expansion Nickel Steels.—For clock pendu¬ 
lums, standard tapes for geodetic surveys, standards 
of length, scientific instruments where variations in 
size due to changes of temperature are to be minimised, 
and for other purposes, a 36 per cent nickel-iron 
alloy is in general use and most of the credit for the 
development of the iron-nickel alloys is given to 
Guillaume and his co-workers. The alloys, however, 
have been the subject of extensive researches, and in 
Engineering for Sept. 27, Mr. T. F. Russell discusses 
two theories of this alloy and gives results from ex¬ 
periments carried out in the Research Laboratories of 
the English Steel Corporation, Limited, Sheffield. The 
theories are due to Benedicks and Honda, but having 
considered their respective views, Mr. Russell says 
he is convinced “ that in order to explain the variations 
in expansibility, magnetic induction, hardness, etc., 
which may be brought about in this alloy by suitable 
treatment, much more profound theories, probably 
based on interatomic relations, will have to be pro¬ 
pounded ”. Results are also given of on investigation, 
of the alloy known as ‘ nilex \ made with the view 
of correlating the coefficient of expansion, Brinell 
hardness and magnetic induction, the article being 
accompanied with curves and a description of tbe 
apparatus used in the research. ’ 
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The Physiology of Vision. 


in other branches of science, academic know¬ 
ledge of the physiology of vision is finding its 
practical applications in many fields to-day. The im¬ 
portance of the eye as an optical instrument and of the 
correction of errors of refraction is obvious, but on 
the response of the organ to variations of illumination 
and on the degree of visual aouity attainable under 
different conditions of lighting depend the ease and 
correctness with which a variety of different tasks can 
be carried out. There need only be mentioned the 
lighting of mines and factories, or driving or flying by 
night. The adaptation of the eye to varying degrees of 
illumination, including its response to sudden changes 
in the amount of incident light, is therefore a subject 
of considerable practical importance; and two recently 
published monographs have been designed to collate 
and to increase our knowledge of this question. 1 

It is well known that the sensitiveness of the eye in¬ 
creases in the dark : the degree of this increase depends 
on the intensity of the light to which it was previously 
exposed and the time allowed for dark adaptation 
before the sensitiveness is measured ; the increase may 
be several thousand times the initial sensitiveness and 
the maximum is reached in about 20-30 min., although 
it may still increase slowly over a period of several 
hours. In the dark-adapted eye the chromatic thresh¬ 
old is above the achromatic, so that a coloured light 
is first seen achromatically and appeal's coloured only 
when the intensity is raised. The colourless interval 
increases with progressive dark adaptation owing to 
the fall in the threshold for achromatic stimuli, or, in 
other words, owing to the increased sensitiveness. 
The interval is greatest for light of short wave-length : 
it is doubtful if it exists at all in the case of the ex¬ 
treme red end of the spectrum. Thus adaptation is 
greatest for blue light, least for red. When adaptation 
is followed in different regions of the retina, it is found 
that it is very slight at the fovea, the point of central 
vision, and the maximum increase in sensitivity is 
reached here in the first 5-15 min. in the dark : the 
greatest adaptation occurs in the peripheral regions of 
the retina, especially at 10°-15° from the fovea. It is not 
certain whether adaptation at the fovea is the same 
for all light or greatest for blue as at the periphery. 

The course of dark adaptation is influenced by such 
factors as the age of the subject, the adaptation of the 
opposite eye, and the administration of drugs. There 
is a definite relationship between the size of an object 
and the illumination required to render it visible, 
which varies with the state of adaptation and the area 
of the retina stimulated : the minimal light stimulus 
has been found to be about 1 - 10 x 10~ w ergs in different 
experiments. In dark adaptation, the subjective 
luminosity of the spectrum is greatest in the green 
instead of in the yellow as in the light-adapted eye. 
The course of dark adaptation is also altered in patho¬ 
logical conditions, such as colour-blindness, night- 
blindness, and other diseases of the organ. 

Examination of the excised eye shows that certain 
structural changes occur in the retina in dark adapta¬ 
tion : iihe granules in the pigment epithelium between 
the rods retraot in the eyes of cold-blooded animals, but 
a similar movement has not been observed in warm¬ 
blooded ; the cones extend and the rods decrease in 
size, whilst minute Changes can be observed in the 



nerve cell nuclei. It must also not be forgotten that 
the pupil alters in size with the intensity of the light 
shining upon the eye : this alteration in turn influ¬ 
ences the visual acuity and the course of dark adapta¬ 
tion ; it is therefore advisable to use an artifioialpupil 
to obviate these effects, when studying dark adapta¬ 
tion. The reaction time of the iris is sufficiently slow 
to permit of a bright light entering the dark-adapted 
eye in excessive intensity, giving rise to glare : the 
pupil then constricts and limits the amount of light 
entering and the eye becomes light-adapted, or dark- 
adapted again, if the exposure to light was only 
momentary. 

Certain chemical changes have been observed in the 
eye under different conditions of illumination : thus 
the retina becomes acid and the visual purple is 
bleached on exposure to light. This pigment is asso¬ 
ciated with the rods and probably not at ail with 
the cones. It is easily bleached by organic solvents 
and acids and alkalis : it is soluble in bile salts, but 
insoluble in water. The curves of its energy absorp¬ 
tion, and of its bleaching by spectral light, and the 
luminosity curve of the dark-adapted eye, are almost 
identical, indicating that it must be of great import¬ 
ance in twilight vision and that its regeneration is 
probably the basis of dark adaptation. It is possible 
that delay in its regeneration is the cause of night- 
blindness : and recent work suggests that a deficient 
intake of vitamin A is the ultimate cause of this delay. 

It must also be mentioned that electrical responses 
can be obtained from the eye when stimulated by varia¬ 
tions of the illumination : two groups can be dis¬ 
tinguished, the res}K>nses in the optic nerve, similar to 
those in other sensory nerves, ana the retinal currents. 
Examination of these responses lias suggested that the 
retinal processes leading to excitation may consist of 
a primary change, coinciding with the flash of light and 
giving rise to a product proportional in amount to the 
quantity of light received, and also of a secondary 
change, leading ultimately to excitation of the nervous 
structures, the rate of which is a linear function of the 
amount of light product formed in the primary change. 

It is now generally held that the cones of the retina 
are the end organs stimulated by light in the light- 
adapted eye, whilst the rods function similarly in twi¬ 
light vision : dark adaptation, then, is the shifting 
from the cone to the rod mechanism. During the 
early stages the increase in sensitivity is slight, the 
cones are still functioning : then the rod mechanism 
comes into play and the sensitivity increases markedly. 
It has been suggested that the visual purple is only 
slowly regenerated and that this accounts for the slow 
onset of the rapid increase in sensitivity. F. Allen 
(Jour. Opt . Soc. Am. and Rev . tfei. Instruments , vol. 
13, p. 383; 1920), however, has adduced evidence 
against this theory : he found that it was possible to 
enhance or depress the sensitiveness of the visual 
receptors, reflexly, by illumination of either the same 
or the opposite eye. The weaker intensities produce 
depression and stronger enhancement; but the 
strongest enhance or even depress only the response 
to their own colour, the remainder being depressed 
or enhanced respectively: with certain intensities and 
colours the two processes balance each other. Allen 
suggests that these reflex effects must be taken into 
consideration in any theory of dark adaptation. 

In their work on the critioal frequency of flicker, 
Lythgoe and Tansley kept both eyes of the subject in 
the same condition of light adaptation in order to 
avoid any reflex effects from one eye to the other. 
The left eye was used throughout and the flicker was 
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observed at the fovea and at several points in the 
periphery at fixed degrees from it. It was found that 
during dark adaptation, with high degrees of illumina¬ 
tion of the (flickering) test patch, the critical frequency 
of flicker fell in all regions of the retina but especially at 
about 10°-50° from the fovea : with low illuminations 
there was still a fall at the fovea, but a rise was ob¬ 
served in the periphery, in which region, with inter¬ 
mediate illuminations, there was first a fall and then a 
rise. When red light was used to illuminate the test 
patch, the critical frequency fell at the periphery with 
intensities of illumination which would have given a 
rise if white light had been used. 

It is considered probable that the fall in critical 
frequency is a function of the cones, whilst the rise is 


associated with the rods. When the brightness of the 
surrounding field was varied, it was found that there 
was a fall in critical frequency at the fovea with an 
increase or decrease of the field brightness above or 
below that of the test patch. At high illuminations, 
lowering the field brightness lowered the critical fre¬ 
quency at the periphery more than at the fovea : at 
low illuminations the critical frequency, at the peri¬ 
phery, was brightest with dark or feebly illuminated 
surrounding fields. These changes in the critical fre¬ 
quency are considered to be due to the adaptation of 
tne cones and the rods respectively : the authors con¬ 
sider that there is some evidence that the peripheral 
cones do not function in quite the same manner as 
those at the fovea. 


Whales and Whaling. 


W HEN, in 1910, Sigurd Risting became secretary 
of the Norwegian Whalers’ Association, he 
began to collect all available statistics of catches and 
measurements of whales and whale foetuses in order 
to throw as much light as possible upon the life, migra¬ 
tions, and conditions of growth of these animals. 
To this end, a schedule of relevant questions was sent 
with the various Norwegian whaling expeditions to 
the antarctic seas. In this way, measurements of 
7750 blue whales, 6919 fin whales, and 1054 ffetuses 
(592 blue whale and 402 fin whale) have been obtained 
from the whaling fields of South Georgia, South Shet- 
lands, and South Orkneys. In addition, from the 
year 1022 onwards, statistics have been sent to Risting 
from practically every Norwegian whaling company 
throughout the world, and ft few foreign companies 
also have contributed. From this mass of statistical 
material much valuable information regarding both 
blue and fin whales has been deduced. 1 

Il ie shown beyond all doubt that both the above 
species of whale in the antarctic seas undertake more 
or less regular annual migrations, retreating north¬ 
ward to more temperate waters in the winter and 
returning southwards in the summer months of the 
year. By the beginning of September, the whales, 
both blue and fin, begin to appear in the southern 
whaling fields. At tho commencement of the whaling 
season (Octobei^-April), the blue whale generally pre¬ 
dominates, the main body of this species usually 
arriving somewhat earlier than that of the fin whale. 
In the month of May, the bulk of the whales leave the 
whaling fields, but a few of both epocies appear to 
remain throughout the winter. When they leave the 
southern fields, the whales begin to appear in large 
numbers off the west coast of Africa, where a number 
of whaling stations are now in operation. Further, 
it appears from the statistics that the blue whale 
migrates farther north than the fin whale. 

Hitherto, information relating to the size of whales 
has been derived from isolated measurements of a 
small number of individuals. Risting's figures, there¬ 
fore, systematically drawn from a largo number of 
animals over a number of years, supply the first really 
accurate information on this point. The average 
length of a blue whale is found to be, in the southern 
hemisphere, 23-68 metres in the ease of the male, and 
24-72 metres in the case of the female : animals ex¬ 
ceeding 31-38 metres (100 ft.) are seldom caught. In 
the case of the fin whale the corresponding sizes are 
20-40 metres, 20-98 metres, and 27-3 metros (87 ft.) 
respectively. In the northern hemisphere, however, 
the average size of both species is considerably less. 


1 CoQsell Permanent International pour 1‘Exploration de la Mer. 
Rapport* et Procta-Verbaux dee Reunions. Vo I. BO: Whales and 
Whale Foetuses: Statistics of Catch and Measurements collected from 
the Norwegian Whalers* Association, 1022-25. By Sigurd. Risting. 
Pd. 1114-122. (Copehhague; Andr. Fred. Heat et FUs, 1928.) n.p. 
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Proceeding to a consideration of the statistics relat¬ 
ing to oil production, Risting has been able to make 
out the following table of tho relative values of differ¬ 
ent whales in terms of the average yield of oil per 
animal : 1 blue whale — 2 fin whales = 2 J humpbacks = 
6 seis in the same whaling region. The blue whale 
yields on an average 84-87 barrels of oil per animal in 
the southern hemisphere, and 60-64 barrels in northern 
seas. (Six barrels of oil — 1 ton.) 

After a detailed analysis of the statistical material 
relating to whale foetuses, Risting arrives at the 
following conclusions : (1) In tho case of both blue 
and fin whales, pairing takes place practically through¬ 
out the year in both hemispheres. (2) The majority 
of pairings, however, take place iri Juno, July, and 
August, in the southern hemisphere, that is, during 
the winter months when tho animals are in more 
temperate waters. (3) In the northern hemisphere 
the majority of pairings take place between the middle 
of December and the middle of March. Thus the 
majority of pairings in northern and southern seas are 
found to take place in the corresponding winter 
months. (4) Both blue and fin whales reach puberty 
in the course of their second year, the period of gesta¬ 
tion is roughly one year in both cases, and the female, 
therefore, does not as a rule produce young every year. 

Sir Sidney Harmer 8 has brought together all avail¬ 
able facts bearing upon the probable future of the 
whaling industry in the {presidential address delivered 
by him last year to the Linnean Society. A historical 
survey of whaling operations in connexion with each 
spocies of whale which is, or has been hunted, is 
followed by an account of modem whaling and whal¬ 
ing methods. At present whaling operations are 
based mainly on rorquals, the species of practical im¬ 
portance being the blue, fin, sei, and Bryde’s whales. 
Statistics relating to the various fields at present 
worked, inoluding the antarctic area, Africa, Australia 
and New Zealand, South and North Pacifio, and 
North Atlantic, are given. From these figures it is 
shown that by far the most important field is the first 
named, which, in the season 1926-20, yielded no less 
than 779,167 barrels of oil derived from 13,997 whales. 
The total oil production of all other localities in the 
same season was only 402,724 barrels, drawn from 
12,965 whales. The total number of whales destroyed, 
however, was, without doubt, considerably in excess 
of this number, as many are killed which are not 
recovered, and it is probable that at least 30,000 
individuals perished in this singfe season. 

Sir Sidney is confident that the present rate of 
killing is too high. History has shown that whaling 


1 "The History of Whaling.” By Sir Sidney F.Hanner. Fmldential 
AddrpM delivered at the Anniversary Meeting of the Unnean Society 
of Londonion the 24th of May 1928. (L<m^ wSSeS 

Society, 1928.) la. 
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operations in the past have been responsible for a very 
serious reduction in the number of whales. As a 
concrete example, the case of the southern right 
whale is cited. This whale, once inconceivably numer¬ 
ous in southern seas, has been so reduced in numbers 
that a regular industry based upon it is now no longer 
carried on. But, high as it is, the present rate of 
killing will in all probability be far exoeeded in suc¬ 
ceeding years as more up-to-date methods of capture, 
1 flensing \ and extraction of the oil are introduced 
and perfected. In the absence of preventive measures, 
therefore, Sir Sidney Harmer holds that the hunted 
species are in grave danger of becoming so reduced in 
numbers that they may with difficulty escape ex¬ 
tinction. To the Discovery Expedition, at present in¬ 
vestigating the habits of life and ecology of whales in 
antarctio seas, he looks for definite information as 
to whether or not this danger is a real one. Should 
such prove to be the case, it is hoped that whalers 
will unite with naturalists in seeking some method by 
which such an untoward result may be averted. 

G. A. S, 


New Observatory of the University 
of London. 

SPHERE are already observatories at the Imperial 
College of Science and Technology, University 
College, and the Drapers’ Company Transit House, but 
there was felt to be need for further opportunities in 
the University of London for research work. Prof. 
L. N. G. Filon and Mr. C. C. L. Gregory were fortunate 
in receiving an offer from Mr. J. G. Wilson of the 
24-inch reflecting telescope with which his father, 
Mr. W. E. Wilson, carried out many useful researches 
at Darramona, Ireland ; the only condition attached 
to the gift was that the University should erect a 
suitable building for it. 

The Hendon Urban District Council offered a site 
opposite Mill Hill Park, which has been leased to the 
University for 999 years at a nominal rental. The 
Senate of the University voted £5000 for the building, 
and four London colleges with the London School of 
Economics voted annual subsidies towards its main¬ 
tenance. The building being near a main road, vibra¬ 
tion of the soil gave somo trouble, but this was cured 
by Ailing the space round the pier with coke breeze. 
A new guiding telescope with a six-inch objective by 
Cooke (focal length, 11| feet) was attached to the 
equatorial; the guiding eyepiece was mounted on a 
micrometer and position circle, to enable the telescope 
to follow moving objects. An 18-foot dome was con¬ 
structed by Messrs. Cooke, Troughton and Simms, 
Ltd. i this lias electrical driving, which can be controlled 
either from the floor or the eye-end. The Observatory 
has also a 10-foot Rowland grating spectrograph, fed 
by a ccelostat by Cooke, which can be adjusted either 
for solar or stellar work. 

Prof. Filon is the Director of the new Observatory, 
and Mr. C. C. L. Gregory has the title of Wilson 
Observer. Students in the Faculty of Science in all 
the colleges of the University will be able to study at 
the Observatory, and facilities will be given for the 
investigation of new observational methods. 

The general public will be permitted to view the 
Observatory on two afternoons in each month, except 
from July to September ; ratepayers of Hendon will 
occasionally be admitted at night (two evenings per 
month from October to March) on making written 
application to the Director. 

The Observatory was opened and the Wilson 
telescope unveiled by Sir Frank Dvson, the Astronomer 
Royal, on the afternoon of Tuesday, Oct. 8. 
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University and Educational Intelligence. 

The study of biology in the universities was one 
of the two subjects discussed at the annual conference 
of the universities of Great Britain and Ireland, held 
this year at the London School of Economics on May 
11. One of the questions dealt with was whether the 
universities are sufficiently active in promoting the 
study of biology, and this part of the discussion was 
focused mainly on an appeal from the Colonial Office 
for university trained biologists competent to deal 
with the biological problems continually arising in 
the economic exploitation of the resources of various 
parts of the Empire. Commenting on this. Prof. G. 
N. Watson, of University College, London, emphasised 
the fact that for such work the narrow specialist is 
quite unsuitable, the problems in question being 
incapable of solution without wide knowledge and 
lively imagination. He outlined an appropriate four 
years’ honours course. Prof J. Arthur Thomson and 
others directed attention to the necessity of providing 
in universities at least three separate courses in biology 
appropriate, respectively, to the requirements of the 
medical student, the arts student, and the student 
intending to specialise later as biologist. The report 
of the proceedings of the Conference, including the 
discussion of the other subject dealt with, namely, 
university entrance requirements and, in relation 
thereto, the curricula of the last two years of school, 
has reoently been published by the Universities Bureau 
of the British Empire, 50 Russell Square, W.C.l (Is.). 


That the barriers between commerce and public 
service are breaking down was illustrated on Oct. 7 
by the visit of the Lord Mayor of London to perform 
the opening ceremony of the new extension of Messrs. 
W. and G. Foyle, Ltd., in Manette Street, almost 
adjoining the older bookshop in Charing Cross Road. 
The new building is on the site of the old Goldbeaters' 
House mentioned by Dickens in “ The Tale of Two 
Cities ”, and consists of six floors, providing accommo¬ 
dation for nearly two million books. A great book¬ 
shop such as Messrs. Foyle have built up during the 
past twenty-five years is something mom than a 
commercial undertaking or, like Dr. Johnson’s 
brewery, the potentiality of growing rich beyond the 
dreams of avarice ; and this the firm have proved by 
their public literary lectures, the department of edu¬ 
cation films, and the demonstrations of new and 
classical music. Their public responsibility also ex¬ 
tends to the destruction of worthless books, the 
number of which, we are told, amounts to ten thousand 
per week. Further, the machinery which Messrs. 
Foyle have established gives an assurance that ac¬ 
cumulations of books of which executors and others 
have to dispose shall reach the hands of students and 
become again fabrilia fabris. That this is recognised 
throughout the world is demonstrated by the firm’s 
morning mail, which in the busy season amounts to 
more than four thousand, and the number of books 
purchased is two and a half million a year. At the 
opening ceremony, literature was represented by Mr. 
W, B. Maxwell, who assumed the white sheet as 
representing the profession which filled these vast 
bookshelves; but Sir Godfrey Collins, representing the 
publishers, stated that his firm only publish three books 
out of a hundred manuscripts submitted. Messrs, 
Foyle’s education department is especially strong 
with two hundred thousand volumes and accommo¬ 
dation for five hundred persons ; and the same may 
be said of the periodical department, which claims to 
supply the back numbers of almost- any periodical. 
The. history of the firm is recounted in a book, “ The 
Romance of a Bookshop, 1904-1929”, by Gilbert H, 
Fabes, specially published for the opening ceremony 
of the new extension. 
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Calendar of Patent Records. 

October x 2 , 1849 .—The ordinary wire safety-pin 
was patented by Charles Rowley, button manufacturer, 
of Birmingham, on Oct. 12, 1849. Though pins of this 
kind were apparently not known at that time in the 
pin-making industry, there was little novelty in the 
invention, for similar pins were in common use in 
Roman and earlier times. The earliest known is one in 
the British Museum belonging to the Myoenean period, 
c. 1000 B.c., which is of almost identical construction. 

October 14 , 1568 .—What appears to be the first 
Irish industrial monopoly patent was granted for 
twenty-one years to Peter Baoke, a native of Flanders, 
on Oot. 14, 1508. The grant was to enable the 
patentee to collect madder in all parts of Ireland and 
to dye skins of animals. 

October 14 , 1801 .—The specification of the patent 
granted to William Symington on Oct. 14, 1801, de¬ 
scribes the engine and machinery of the Charlotte 
Dundae, which was one of the first practicable steam¬ 
boats. The boat was constructed for Thomas, Lord 
Dundas, who was interested in the introduction of 
steam for canal navigation, and in March 1803 towed 
two loaded barges on the Forth and Clyde Canal for 
a distance of 19J miles. On another occasion the vessel 
carried Robert Fulton, who a few years later, in America, 
initiated the first commercial steamboat service. 

October 14 , 1831 .—The first complete bread-making 
machine was patented by John Cowderoy, of Hoxton, 
on Oct. 14, 1831. The apparatus, which was manu¬ 
ally operated, consisted of the combination of a dough- 
mixing machine, a moulding machine, and mechanism 
by which the moulded loaves were run into the oven, 
without being touched by hand. 

October 15 , 1907 ,—Bakelite, an insoluble and in¬ 
fusible condensation-product of aldehyde and phenol, 
was invented by L. H. Baekeland and was the subject 
of a United States patent applied for by him on Oct. 
15, 1907. Bakelite is not so flexible as celluloid, but 
it is more durable, stands heat, does not smell, does not 
catch fire, and is a bad conductor of heat and electricity. 

October 17 , 1691 .—On Oot. 17, 1091, Edmund 
Halley, the astronomer, was granted a patent with 
other persons “ to exercise and practice their new 
invention or engine whereby by conveying aire into 
a diveing vessel! they can maintaine eeverall persons 
at the same time to live and work© safely under water 
at any depth for many houres for the retreiveing and 
regaining of gold, silver, bullion, money, and all 
manner of goods wreckt and lost at sea.” Tho diving- 
bell was constructed of wood covered with lead, and 
the air was to be renewed through flexible connexions 
from weighted barrels lowered by the side of the bell. 

October 17 , 1850 .—The Scottish shale-oil industry 
was started under the patent granted on Oct. 17, 1850, 
to James Young for his invention for “ treating bitu¬ 
minous coals in such a manner as to obtain therefrom 
an oil containing paraffine (which I call paraffine oil) 
and from which oil I obtain paraffine.” Samples of 
the oil were shown at the Great Exhibition or 1851 
and aroused great interest, and in the same year 
works were opened at Bathgate by Young in con¬ 
junction with Edward Meldrum and E. W. Binney. 
The process was completely successful, paraffin oil 
being produced at 5s. a gallon, a great boon in the 
days when oil lamps were still the main source of 
illumination. The patent was many times attacked, 
but remained secure and ran its full oourse. 

October 17 , 1855 .—Oot. 17, 1855, is the date of the 
first of the many patents granted to Sir Henry 
Bessemer in connexion with nis famous process for 
the manufacture of steel from cast iron. (Of. Calendar 
of Patent Records, Sept. 22.) 
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Societies and Academies. 

London. 

Society of Public Analysts, Oot. 2. —H. E. Cox : 
Chemical tests in relation to fur dermatitis. Para- 
phenyl enediamine is the most frequently used of the 
intermediates employed for dyeing furs and is also 
the most toxic. The so-called Bandrowski’s base is 
not a fast final product j it is easily reduced, and then 
re-forms p-phenylenediamine, and so may be an 
indirect cause of irritation. It also appears to be 
associated with some partly oxidised p-phenylene- 
diamine, which can be detected chemically.—J. H. 
Coste : A nomogram for use in gas analysis. By the 
use of this nomogram the necessary corrections of 
temperature can be made over a reasonable range of 
temperature, with sufficient accuracy for many pur- 
oses.—P. S. Arup : The composition of Irish winter 
utter. Analyses are given of 580 undoubtedly 
genuine samples of butter obtained from creameries 
and agricultural schools in the Irish Free State during 
the winters of 1927-28 and 1928-29. In the former 
eriod 50 samples showed Reichert-Meisel values 
elow 24 ; in the latter period 88 samples. In places 
where calving was not confined to one season of the 
year (as is generally the case in Ireland), and also 
where the conditions of feeding and shelter were 
superior, Reichert-Meissl figures below 20 were not 
obtained.—W. R. Schoeller and H. W. Webb: 
Investigations into the analytical chemistry of tan¬ 
talum, niobium, and their mineral associates. ( 10 ) 
Observations on tartaric hydrolysis. (17) The quan¬ 
titative precipitation of the earth acids and certain 
other oxides from tartrate solutions. Precipitation 
of tantalic, niobic, and tungstic acids from tartrate 
solution by hydrochloric or nitric acid, though specific, 
is never quite quantitative. Only titanium and 
zirconium interfere to a certain extent with the 
normal oourse of the reaction. The earth acids and 
their mineral associates are classed into analytical 
groups according to their precipitability from tartrate 
solution. 

Geneva. 

Society of Physics and Natural History, July 4. 
—A. Naville : (1) The action of the mitogenetic rays 
through a quartz screen (preliminary note). The 
author shows that onion roots, placed behind a 
quartz filter, are capable of producing kineses in the 
cornea of a frog. An exposed cornea showed from 
30*4 per cent to 44*9 per cent more kineses than a 
cornea not exposed (exposure from one to two hours). 
(2) Sexualisation of the gametes and gonomery in the 
Myxosporid© (preliminary note). Three different 
sex types exist in the Myxosporid©, which can be 
attributed to the more or less great precocity of 
sexualisation of the germinative strain. The delay in 
sexualisation admits of isogamy as an extreme case, 
which, in fact, is met with m the Microsporid©. The 
acceleration of the sexualisation leads to dicBcia. In 
the Actinomyxid© a very precocious sexualisation is 
found. The author confirms by another method his 
earlier results on the gonomery of the zygote,— R. 
W&vre: New researches on the planetary figures to 
the second approximation. The gravitation on the 
polar axis is expressed by the foUowingTormula (« » 
angular velocity): 

9o +*Vo»i 

The difference between the moment of inertia with 
respect to the polar axis and the moment of inertia 
with respect to an equatorial axis is 
i{0 

The terms in w* represent the difference between the 
second and the first approximation. 
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Washington, D.C. 

National Academy of Sciences ( Proc vol, 15, No. 7, 
July 15).—J. H. Van Vleck and Amelia Frank ; The 
mean square angular momentum and diamagnetism 
of the normal hydrogen molecule. A mathematical 
discussion.—Alvin B. Cardwell: Effects of a crystal¬ 
lographic transformation on the photoelectric and 
thermionic emission from cobalt. The specimen was 
slowly and thoroughly ‘ outgassed Marked changes 
in both photoelectric and thermionic emission occur 
at about 850° C., when there is a change from hexagonal 
close packing to the faoe-oentred cubic form. There 
seems to be an intermediate structure which is much 
more sensitive than the stable forms ; the effect is 
more marked with descending than ascending tem- 
peratures.—Paul R. Gleason : The reflecting power 
of some substances in the extreme ultra-violet. The 
region 585 A.-1850 A. was investigated. Of the sub¬ 
stances tested, platinum is the best reflector (18-6 
per cent), and nickel, crystalline quartz, and gold 
were the only others giving more than 10 per cent at 
the shortest wave-length. Chromium and silicon are 
both superior for the longer wave-lengths.—C, Y. 
Chao : The problem of the ionised hydrogen molecule. 
A theoretical investigation using the polynomial 
method of wave mechanics.—Harlow Shapley : Note 
on the velocities and magnitudes of external galaxies. 
—Curt P. Richter and Miriam E. Brailey : Water- 
intake and its relation to the surface area of the body. 
Water-intake for rats increases with age and is greater 
for males than females. It is closely related to body 
surfaoe and henoe apparently to heat regulation.— 
W. W. Alpatov: The influence of thyroid gland 
feeding on the acceleration of the growth of larvae of 
Drosophila melanogaster. Larvae given hog thyroid 
were definitely larger than controls. It is suggested 
that invertebrates with short development period can 
be used as test animals for thyroid.—G. Pincus and 
W. J. Crozier : On the geotropic response in young 
rats. A mathematical relationship can be shown 
between the upward orientation on an inclined surfaoe 
and the slope for genetically stabilised lines of young 
rats, and it can be traced in crosses. Thus the con¬ 
stant involved in describing homologous behaviour 
has a * real 1 significance.—William T. Richards and 
Alfred L. Loomis: Dielectric loss in electrolyte 
solutions in high frequency fields. An expression 
connecting power loss, conductivity, dielectric con¬ 
stant and frequency is tested for wave-lengths from 
14 m. to 1000 m. T*he effect of high frequency currents 
on organisms is correlated with the physico-chemical 
constitution of their body fluids.—Oscar Kncfler 
Rice; The temperature oo-efficient of radioactive 
disintegration. A consideration, based on the new 
quantum mechanics, of the sizes of atomic nuclei, 
indicates that the temperature oo-efficient is very 
small; hence the impossibility of influencing the 
half-life period in the temperature range available.— 
Nicholas A. Milas : Some studies on homogeneous 
catalysis. An expression connecting maximum oxy¬ 
gen absorption rate, concentration of catalyst and 
time to reach maximum absorption rate has been 
derived-and tested, using anthraquinone and benzo- 
quinone as catalysts for the oxidation of anethol. 
Maximum oxygen absorption rate appears to be one 
of the most characteristic properties of auto-oxidation 
phenomena.—Louis S. Kassel: Unimolecularreactions. 
A discussion based mainly on the new quantum 
mechanics and oritioising particularly Bourgin’s 
suggestions.—Henry S. Washington : The rook suites 
of the Pacific and the Atlantic basins. On the whole, 
the rocks of the Atlantic basin are more alkaline and 
especially more aodic than those of the Pacific- There 
are other petrographio provinces, and it is considered 
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possible that such areal differentiation could exist 
when the earth was in a fluid or semi-fluid condition.— 
Simon Flexner and Cornelius P. Rhoads : A method 
for the determination of the activity of antipolio- 
myelitic serum. The blood of human beings and 
monkeys recovering from poliomyelitis contains 
neutralising substance^ effective against the incitant 
of the disease. By injecting both virus and serum 
into monkeys by way of the cistema magna (between 
the skull and vertebral column) no injury to nervous 
structures is caused, and the course of the experi¬ 
mental poliomyelitis parallels the disease in man. 
The results will be applied to treatment and prevention 
of human poliomyelitis.—Ruth H. Lindsay : The 
chromosomes of some dioecious angiosperms. No 
morphological difference is recognisable between the 
two chromosomes of any pair in the pollen mother 
cells examined.—R. L. Wilder : Characterisations of 
continuous curves that are perfectly continuous. 


Official Publications Received. 

British. 

Proceeding# of tho Royal Irish Academy. Vol. 38, Section H, No. 16: 
Bomperviva uf the Canary Islands Arc*. By I>r. K. Lloyd Praegcr. Pp. 
454*499 + plate* 9-19. (Dublin: Hodges, Figgis and Co.; London: 
Williams and Norgate, Ltd.) Is. (kt. 

Lawns Agricultural Trust: Rothamsted Experimental Station, Har- 
penden. Report 1927-26 with the Supplement to the “ Guide to the 
Experimental Plots" containing the Yield per Acre, etc. Pp. 176. 
(Harpenden.) 2s. 6d. 

Ministry of Agriculture and Fisheries. Marketing Leaflet No. 13: 
Grading and Marking of English Wheat Flour. Pp. 3. Marketing 
Leaflet No. 18 : The Grading and Marking of Home-killed Beef, Pp, 8. 
(Loudon : Ministry of Agriculture and Fisheries.) 

Air Ministry: Aeronautical Research Committee, Roports and 
Memoranda. No. 1238 (Ae. 898); The Effect of Body Interference on 
the Efficiency of an Airncrew. By C. N. H. Look. (T. 2702.) Pp. 8 + 2 
plates. 6 it net. No. 1239 (Ae. 894) : Tho Application of the Theoretical 
velocity Field round a Spheroid to calculate the Performance of an Air¬ 
screw near the Nose of a Streamline Body. By C. N. II, Lock. (T. 2708.) 
Pp. 4 + 2 plates. 4d. net. No. 1241 (Ae. B9fl): Experiments on a Senes 
of Symmetrical Joukowski Sections. By A. Fage, V. M. Faulkner and 
W. 8. Walker. (T. 2706.) Pp. 19+10 plates. Is. net. No. 1242 (Ae. 
807): The Force and Moment on an Oscillating Aerofoil. By H. 
G lauert. (T. 2768.) Pp. 17 + 4 plates. 9d, net. No. 1248 (Ae, 898): 
Wind Tunnel Tests on a Symmetrical Aerofoil (Gottingen 429 Section). 
By W. G. A, Perring. (T. 2762.) Pp. 4 + 4 plates. 4d. net. (London: 
H.M. Stationery Office.) 

Foreign. 

U.8. Department of Commerce: Bureau of Standards. Bureau of 
Standards Journal of Research, Vol. 8, No. 1, July. Pp. ii + 190+14 
plates, Vol. 8 t No. 2, August. Pp. Ii +191-341+ 28 plates. (Washington, 
D.C. : Government Printing Office.) 

U.9. Department of Agriculture. Circular No, 71: Heat and Time of 
Exposure necessary to kill Larvwv of the European Corn Borer in Bar 
Corn- By George W. Barber. Pp, 14. (Washington, D.C.; Government 
Printing Offlco.) 6 oents. 

Couseil Permanent, International pour I’Exploration do la Mer. 
Bulletin hydrograph In ue pour I’ann6tf 192S. Pp. 116. (Coptmhague; 
Andr. Fred, Hast et fils.) 8,00 kr. 

Collection des travaux chimiques de Tchecoslovaqule. R4dlg6e et 
publiie par E. Voto6ek et J. Heyrovsk^. Anu6u l, No. 9, Beptembre. 
Pp. 497*620. (Prague ; Regia Societas Bciontiarum Bohemlca.) 


Diary of Societies. 

FRIDAY, October 11. 

Royal Sanitary Institute (at the Oastle, Shrewsbury), at 4.30.—A. W. 
Ward and W. H. Butler: Some Notes on Recent Bridges over the 
River Severn, 

Royal Society or Medicine (Clinical Section), at 6.80. 

iMTtrwiON of Bnoineerinu INSPECTION (at Royal Sooiety of Arts), at 
6.80.—E. F. Law : The Chemical Laboratory In Inspection. 

M alaoo logical SocirrY of London (in Zoological Department, University 
College), at ,6*—Dr. F. A. Schilder: The Eocene Amphipcratidas and 
Cypraida! of England.—G. 0. Spence : The Bpiphragm in .Sfoeptari*.— 
O. C. Robson: Notes on the Dfsperaal of Cnpidula fomit ota (L.) in 
English Waters.— H. H. Bloomer: The Sex of A nodonfa cygnet i. 

Oil and Colour Chemist*' Association (Manchester Section) (at Milton 
Hall, Manchester), at 7.—Dr. Cutter: Polymerisation of Drying Oila. 

Manchester Association of E no inkers (at Engineer** Club. Man¬ 
chester), at 7,16.—J. A. Robertson: Developments in Power Produc¬ 
tion (Presidential Address). 

Junior Institution of Engineer#, at 7.80,— R. H. Allen: Coal and 
Coal Cleaning. 

Leicester Textile Society (at Leicester), at 7.80.—J. W. Allinaon t 
Colour and Design In Textile Printing. 

Institute or Metals (Sheffield Local Section) (at Sheffield University), 
at 7.80,—F. 0. Robinson : Some Motes on the Selection of Suitable 
Metals ito Resist Corrosion (Chairman's Address). 
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Society of Chemical Industry (Chemical Engineering Group) (at 
Chemical Society), at 8.—J, D. Pratt: Rational! nation—its Meaning 
and Application ; with Special Reference to the Chemical Industry. 
Eugenics Society (at Ltnnean Society), at 8.—Dr. Q. B, Lewie, Dr. 

Newth, and others : Mental Deficiency. 

Royal Society or Medicine (Ophthalmology Seotlon), at 8,80.— K. B. 
Maddox: Demonstration of the Cheiroscope.—Rosa Ford: Some 
Ocular Complication* of Nasal Sepsis. 

SATURDAY , October 32. 

Royal Sanitary Institute (at the Caetle, Shrewabury), at 10 a.m.— 
W. H. Purs low: Reconditioning of Houses under the Housing (Rural 
Workers) Act, 1926.—Miss B. Thrupp : The Soope of a House Property 
Management Department. 

Mining Institute or Scotland (at 79 Grassmarket, Edinburgh), at 8.— 
J. B. Lambert: Some Notes on Colliery Blasting Practice.—Discussion 
on paper by H. Mmvor oil Reoent Progress In Underground Conveying. 
British Psyouoiooical Society (Industrial Section) (at National 
Institute of Industrial Psychology), at 3.—Mary Barnett Gilson: Some 
Inner Conflicts in Industry. - 

MONDAY, October 14. 

Institute of Transport (at Institution of Electrical Engineers), at 5.80. 

—Sir Joniah C. Stamp: Presidential Address. 

Institution of Heating and Ventilating Engineers (Associate Members' 
and Graduates* Section) (tendon audi District Branch) (at Borough 
Polytechnic), at 7.—F. F. Powell: Vacuum Cleaning. 

Institution of Automobile Engineers (Glasgow Centre) (at Royal 
Technical College, Glasgow), at 7.80.—Prof. W. Morgan: The Member 
and the Institution. 

Institute of Metals (Scottish Local Section) (at Institution of Engineers 
and Shipbuilders In Scotland, Glasgow), at 7.30,—H, H, A, Greer: 
Chairman's Address. 

Medical Society of London (Annual General Meeting), at 8. — At 8.80.— 

D. Armour: Some of Lettsom’s Contemporaries (Presidential Address). 
Royal Society of Medicine (Orthopwdic* Section), at 8,80.—Dr. F. 

Albee : Original Surgical Applications of the Bone Graft. 

Institute of Brewing (London Section) (at Charing Cross Hotel).—- 

E, B. Collier, F, E. B. MoritK, and others : Discussion on Season’s 
Malts (made from 1928 Barleys). 

WEDNESDAY, October 16. 

Society of Glass Technology (at Sheffield), at 2. — i 
Overhead Links Association (at Institution of Electrical Engineers), 
at 5,80.—Annual General Meeting. 

Society of Chemical Industry (Newcaetle Section) (at Armstrong 
College), at 7.80—B. A. Robinson : Temperature Measurement and 
Automatic Control. 

Royal Microscopical Society, 7.80 to 10.— Annual Pond Life and 
General Microscopical Exhibition.—At 8.—A Meeting of the Society. 
Royal Society of Medicine (Tropical Diseases Section), at 8.—Dr. G. 
GtgUoli: Paratyphocus Infections In British Guiana. — Dr. W. 
Brough ton-Alcock: Section showing Fractures Morphologically Re¬ 
sembling Spirochetes of a Species Common to the Mouth, lying deep 
within Its Mucous Membrane. 

Entomoiaxhcal Society of London, at 8. 

Buwtropuiters 1 and Depositors' Technical Society (at Northampton 
Polytechnic Institute), at 8.15.—H. Sutton: Recent Development in 
Protective Coatings for Metals. 

TIIURSDA Y, October 17. 

Institution of Mining and Metallurgy (at Geological Society), at 5.80. 
Royal Photographic Society of Great Britain (Informal Meeting of 
Colour Group), at 7. 

Chemical Society, at 8.— H. Burton and Prof. O. K. Ingold : The Modes 
of Addition to Conjugated Unsaturated Systems. Part II. The 
Reduction of Conjugated Unsaturated Acids by Metals Dissolving in 
Aqueous Media,—Prof. G. T. Morgan and E. A. Coulson: Synthesis of 
Anthracene Homologous. Part I. 2:6* and 2 :7-dimethylanthracenes. 
—A. W, ClmpmstR: Dynamic Isomerism Involving Mobile Hydrocarbon 
Radicals. Part I. The Triarylbenzenylamidinee.—Prof. T. M. Lowry 
and F. L. Gilbert: Studies of Valency, Part XIV. An Optically- 
active Telluronium Salt: p-tolylphenylinethyltelluronlum Iodide, 
Part XV. Optically-active p-tolyIphenyl-telluroxlde, — Prof, G. T. 
Morgan and E. A. Coulson: Synthesis of Anthracene Homologues, 
Part II. 2:8:6-Trlmethylanthracene. 

Royal Society of Tropical Medicine and Hygiene, at 8,16.— Dr. G. 
Carmichael Low: A Retrospect of Tropical Medicine from 1804-1914 
(Presidential Address), 

C.B.U. Society tor Constructive Birth Control and Racial Progress 
(at Grotrlal Hall, Wigmore Street), at 8.80.—Dr. Marie Btopes: Birth 
Control To-day Some New Methods and Experiences. 

British Institute of Radiology incorporated with the Rontokn 
Society (in Retd-Knox Memorial Hall of the Institute), at 8.80.—Prof. 
H. C. Jacobs*us; Studies of,Acute Massive Atelectatic Collapse of the 
Lung. 

FRIDA Y, October 18. 

Royal College op Physicians or London, at 4.—Sir Wilmot Herring- 
ham : Harvelon Oration. 

Royal College or Surgeons of England, at 6,—Sir Arthur Keith: 

Demonstration of Specimens of Trephining—Ancient and Modern. 
Institution of Mechanical Engineers, at 6.—Dr. D. Adamson: Presi¬ 
dential Address. 

Royal Photographic Society of Great Britain (Informal Meeting of 
Pictorial Group), at 7. 

Society of Chemical Industry (South Wales Section) (at Royal Metal 
Exchange, Swansea), at 7.80.—Dr. A. C. Edwards : The Chemistry of 
Tinplate Manufacture. 

Junior Institution of Engineers (Informal Meeting), at 7.80.—W. A. 
Wlllox: Some Recent French Railway Construction. 
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North - East Coast Institution of Engineers and Shipbuilders 
(Annual General Meeting) (at Newcastle-upon-Tyne). —L. ®. Smith.: 
Presidential Address, 

Society or Dyers and Colourists (Manchester Section) (at Manchester). 
—Dr. Tagllani; The Application of the Locust Beans In the Textile 
Industry and especially In the Calico Printing Trade. 


SATURDAY, October 19. 
Physiological Society (at Guy's Hospital). 


FRIDA Y, October 11. 

London School of Economics, at 6.—Prof. R, Thurnwald: The Problem 
of Evolution In the Social Processes, (Succeeding Lectures on Oct. 
16 and 17.) 

King's College, at 6.80.—Sir St. Clair Thomson: Lord Lister; 
Reminiscences of s House Surgeon. 

SATURDAY, October 12. 

Horniman Museum (Forest Hill), at 8.80.—Prof. J. R. Ainsworth Davis: 
Mammoth and Man. 

MONDAY, October 14. 

University College, at 5.—Dr. R. J. Brooklehurst: Secretion of the 
Digest!ve Juices. (Succeeding Lectures on Oct. 21, 38, and Nor. 4.) 
—At 6.80.—Prof. K. Fajans: Chemical Forces and Atomic Structure. 
(Succeeding Lectures on Oct. 16 and IB.) 

London School of Hygiene and Tropical Medicine, at 6.—Prof. 
T. J. M. Madsen : Seasonal Variations of Epidemic Diseases. 

TUESDAY, October 16. 

Bedford College for Women, at 2.— Prof. Spencer: History of 
Chemistry. 

Gresham Oollkoe, at 6.—Sir George Newman : Physio. (Succeeding 
Lecture* on Oct. 16, 17, and 18.) 

WEDNESDAY, October 16. 

Royal Institute of Public Health, at 4.—Dr. H. Graham Little: The 
Health and Conditions of Work of Medical Students. 

Kino's College, at 6.80.—Prof. F. J. C. Hearnshaw: The Contribution 
of King * College to the Advancement of Learning during the Century 
1829-1929: History.—Dr. F. A. P. Avellng: Personalism: A Psycho¬ 
logical Approach to Reality : The Experienced Self. 

University College, at 6.30.—J. H. Helweg: Copenhagen, Past and 
Present. 

London Sgiiool of Hygiene and Tropical Medicine, at 6.—Prof. 
T. J. M. Madsen : Milk Epidemics. 

THURSDAY, October 17. 

King's College, at 5.—Dr. J. A. Hewitt: Metabolism of the Carbo¬ 
hydrates and Fats. (Succeeding Lectures on Oct. 24, 81, and Nov. 7.) 

FRIDAY, October 18. 

King's College of Houhehold and Social Science, at 6.—Prof. V. H. 
Mottram: Human Nutrition. (Succeeding Lectures on Oct. 25, Nov. 
1, 8, 16, and 22.) 

Royal Institute of Public Health, at 6.—Prof. R. A. Peters: Co- 
ordinative Biochemistry of the Cell and Tissues: Cell Surfaces 
(Harben Lectures) (L). 

University College, at 5.— Prof* G. Elliot Smith : The Glory of Greece. 
London School of Hygiene and Tropical Diseases, at A—Prof. 
T. J. M. Madsen : Diphtheria Toxin and Antitoxin* 

SATURDAY, October 19. 

Horniman Museum (Forest Hill), at 8.80.—D. M. Roberts: London in 
the Middle Ages. 


CONFIKNCI8. 

October 16 to 12. 

International Association for the Prevention of Tuberculosis (at 
Connaught Hall, Newcastle-upon-Tyne). 

Friday, Oct, 11.— Dr. W. Brand: A Scheme of National Propaganda 

re SrT a!*M^MM phereon : Combined Treatment and Technical Educa¬ 
tion of Tuberculous Youths. 

Dr. T. Beattie and Dr. F. Hewab: The Teaching of Tuberculosis to 
Undergraduates. 

Dr. w. H. Dlokioson : The Training of Tuberculosis Medical Offloars. 
Dr. H. Williams: Methods of Medical Propaganda regarding Tuber¬ 
culosis. ; , 

Dr. W. Guy: Dentistry In Relation to Tuberculosis, 


October 12 and 18. 

National Contemn or for the Preservation of the Countryside (at 
Queen's Hotel Pavilion, Ambleslde). 

Saturday, Oct 12, at 10 a.m,— G. L. Pepler, Prof. P. Abercrombie, and 
E. James : A Policy for the Preservation of Lakeland. 

At 8.—Sir Charles Trevelyan, Prof. P. Abercrombie, O, Williams* 
Bills, and Sir Fabian Ware: Safeguarding the Beauty of the Lake 
District as a National Heritage. 

Sunday , Qct , 18, at 2 — Hugh Walpole, H, J. Masslngharo, and H- H ; 
peach: Special Aspects of Local Preservation. f 

At 8.80.—Dr. H. J. Moon; Bird Lite or the District. 

Dr. Vaughan Cornish: English Scenery. 
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Zimbabwe. 

" TT is inconceivable ”, says Miss Caton-Thompson 

JL in a communication dealing with her recent 
investigations among the ruins of Rhodesia which 
we print in another part of this issue, “ how a theory 
of Semitic origin [of the Zimbabwe] could ever have 
originated. Every detail in' plan, building, and 
contents seems African Bantu.” This, the latest 
pronouncement on a problem which has been de¬ 
bated for more than half a century, is an emphatic 
endorsement of a conclusion at which Dr. Rand&ll- 
Maclver arrived twenty-four years ago. The 
spade once more has dealt a final blow at romantic 
but ill-founded speculation. Yet it is'not entirely 
beyond understanding that an earlier generation 
should have seen in these massive structures the 
relics of an alien and advanced civilisation. 

Both Miss Caton-Thompson and Dr. Randall- 
Maclver approached their problem as trained 
archeeologists, without preconception, interested 
primarily in ascertaining the facts which each site 
in itself could be made to yield under strict archaeo¬ 
logical method : earlier observers had not the 
advantage of the training and the development in 
the canons of comparative study in archaeology 
which of recent years have been made possible by 
the prosecution of research in widely separated 
areas. In fact, when the history of the discovery 
and the early investigation of the ruins is taken into 
acoount, a theory of their Semitic origin seems 
almost to have been inevitable. At the time when 
the attention of the learned world was directed to 
their existence, it was still a oomraon experience 
in archaeological speculation that the interpre¬ 
tation of data should be governed by theory rather 
than theory formulated by inference from the 
facts. Just as in Britain all prehistoric remains 
were once almost automatically referred to the 
Romans or the Phoenicians, so in Rhodesia, King 
Solomon, the Queen of Sheba, and the Phoenicians 
were almost bound to make their appearance. To 
these views the evidence of extensive gold-working, 
combined with stories of Punt, of Ophir, and of the 
wealth of Sofala in early Arab writers, appeared to 
lend support. 

It was already known to the early Portuguese 
settlers in East Africa, and had long been known 
to their predecessors the Arabs, that stone-built 
structures—the palaces and cities of the Emperor 
Monomotapa, as they phrased it grandiosely— 
existed in what is now Rhodesia. In passing 
it inay be noted, for what it is worth, that 
there is nothing in theBe early accounts to suggest 
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that the native inhabitants, the Makaranga, in 
making use of these stone buildings, had usurped 
a culture not their own. It is far from probable 
that the accounts of the Zimbabwe and the 
Makaranga in the early Portuguese writers were 
the result of first-hand observation. Without 
any doubt they came from Arab traders. Obvious 
errors in detail preclude personal knowledge. 
Later, both missionaries and Portuguese troops 
penetrated to the interior, and at one time the 
gold mines were handed over to the Portuguese 
under a treaty of alliance ; but at the end of the 
seventeenth century the troops were withdrawn. 
Monomotapce Imperium was recorded in a French 
map of 1705 ; but after that it fell into oblivion 
until the ruins were rediscovered in the middle of 
the nineteenth oentury. 

Tales of Solomon and the Queen of Sheba and 
their gold attracted desultory exploration ; but 
the first expedition of any consequence was that 
of Mauch, the German traveller who explored Great 
Zimbabwe in 1871. It, however, had already been 
reached by Adam Renders in 1868. Mauoh’s 
wildly speculative theories discounted the import¬ 
ance of his discovery, and it was not until 1890, 
when E. A. Maund directed attention to the prob¬ 
lem of Great Zimbabwe in a paper read before 
the Royal Geographical Society, that further 
serious exploration was contemplated. In the 
following year Theodore Bent was sent out under 
the auspices of the Royal Geographical Society 
on his famous expedition of exploration among 
“ the Ruined Cities of Mashonaland In the 
course of this journey Bent explored eleven sites, 
while his colleague R. M. W. Swan made astro¬ 
nomical observations and measured the buildings 
at Great Zimbabwe. As a result of their observa¬ 
tions it was concluded that the purpose of the 
temple at Zimbabwe was sun-worship, and that 
the ruins were Semitic in origin, probably dating 
before the Sabaeo - Himyaritic period—a view for 
which Bent hoped to obtain confirmatory evidence 
in his subsequent journeys of exploration in North 
Africa and Arabia. He based his view mainly on 
the form of the * temples the presumed phallic 
significance of the conical towers, the carved soap¬ 
stone birds, and the other smaller finds in which 
he saw a Semitic or Phoenician character. 

It would be no advantage to recite here a cata¬ 
logue of the numerous subsequent explorers of the 
Zimbabwe ruins, many of them amateurs who have 
destroyed evidence rather than added to our know¬ 
ledge. It would be impossible, however, to pass 
over R. N. HsU and W. G. Neal, to whom Rhodesian 
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^ archaeology owes an enormous debt. They began 
their joint explorations in 1895. Working over 
a long period of years, these two explorers, at first 
jointly, and after Neal’s death Hall alone, examined 
more than two hundred sites, many of them pre¬ 
viously unknown. It was largely owing to the 
interest aroused by their work, and the controversy 
which arose out of their views, that the British 
Association sent out Randall-Maclver in 1905. Hall, 
who held strongly to the early and non-African 
origin of the Zimbabwe culture, hazarded the 
opinion that the earliest ruins might go back so 
far as 2000 b.o. He was able to look for support 
almost indifferently to any of the current theories, 
whether they identified Rhodesia with Ophir, or 
agreed with Keane, who, in opposition to the theory 
put forward by Karl Peters after his visit to the 
country in 1899, that the ruins were the work of 
the Ancient Egyptians, had suggested that Rhodesia 
was not Ophir, but Havilah, and the source of the 
gold of Ophir. Undeterred by Randall-MacI ver’s 
adverse conclusion, Hall continued his work after 
1905 on its previous lines, now making use of his 
results to attack both the methods and the con¬ 
clusions of his opponent. He carried with him a 
considerable body of opinion in South Africa. 
Hence it was thought worth while, when the British 
Association contemplated a visit to South Africa, 
to send out Miss Caton - Thompson—an experi¬ 
enced archaeological explorer whose work in the 
Fayum had placed her in the first rank of younger 
archaeologists—in the hope that, by clearing up 
doubtful points upon which question had been 
raised since 1905, and by once more thoroughly 
examining the evidenoe which it would be possible 
to obtain under the most stringent conditions of 
archaeological method, the question of date and 
origin might be settled. 

Miss Caton-Thompson’s work calls for little 
comment here. In the contribution which we 
print she has set out clearly the position in which 
investigation stood as the result of Dr. Randall- 
Maolver’s work, and the point to which she herself 
has carried it. It gives the essentials of her methods 
and results with a perspicuous clarity of exposition 
which can be appreciated by anyone with the 
merest elementary knowledge of archaeological 
argument. The earliest possible date and the 
origin of the Zimbabwe culture ore ascertained by 
excavation carried down to bed-rook. Apart from 
imported objects of significance for questions of 
date only, nothing has been revealed which cannot 
be referred to a Bantu culture. Typically Bantu 
pottery is contemporaneous with the lowest 




NATURE 


607 


October 19,1929] 


cultural horizon. It is significant that Miss Catoa- 
Thompson points out that in the Great Zimbabwe 
conical tower the workmanship by no means 
attains the perfection which has sometimes been 
attributed to it. 

It is apparent from the account of the meeting 
of the British Association at Johannesburg at which 
Miss Caton-Thompson’s report was presented, that 
the verdict was received by some of her hearers 
with disappointment. It may appear more cred¬ 
ible—it may even appeal more to the imagination 
of some—that these ruined stone buildings, re¬ 
markably planned, with their labyrinthine passages 
and communicating chambers, and their impress¬ 
ive size, scattered literally in hundreds through 
an area more than six hundred miles square, should 
be the work of one of the great peoples who were 
the agents of civilisation in early days. But the 
interest of the problem has not vanished if our 
attention is turned to Africa. What were the causes 
which contributed to this unique effloresoence of 
Bantu culture ? Was it wealth ? According to one 
estimate, not less than £75,000,000 worth of gold 
was taken from the mines. The Makaranga be¬ 
came a degenerate race, broken and overrun by a 
virile conquering people ; but the impression given 
by the early Portuguese records is that of a vigorous 
people ruled by chiefs of character and strong per¬ 
sonality. Miss Caton-Thompson emphasises the 
qualities whioh must have come into play in build¬ 
ing up the Zimbabwe culture. It is, in fact, but 
another example of the force of character and 
genius for administration and organisation which 
an African people has shown on more than one 
occasion, but of which the significance is usually 
overlooked. 


Munitions of War. 

Textbook of Ordnance and Gunnery, By Lieut.-Col. 
Bari McFarland. Pp. x + 625. (New York : 
John Wiley and Sons, Ino.; London : Chapman 
and Hall, Ltd., 1029.) 32s. 0d. net. 

fTIHE peace-time problem of preparing for war, 
-L remote though we hope war may be, is a 
task which has to be attacked by the few scientific 
workers who are specially engaged by their govern¬ 
ments. It is a problem which becomes more 
difficult as reduction in armaments becomes more 
drastic, and ultimately resolves itself into one of 
pure research. This follows three broad lines: 
improvement of existing material, improvement in 
manufacture, and improvement in method of use. 
The results of laboratory research are tried out on 
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proving grounds and in arsenals; the latter are 
maintained as nuclei, ready for expansion, and 
provide munitions for the peace establishment of 
the nations’ fighting forces. 

The dissemination of knowledge so gained is 
effected primarily by means of text-books and 
generally through the naval and military scientific 
journals of the nations concerned. As research 
progresses, text-books become out-of-date and re¬ 
quire renewal; the work under review is such a 
renewal, replacing the 1917 text-book on the same 
subject by Col. Tschappat. It is intended to pro¬ 
vide cadets at the Military Academy (West Point), 
in particular, and the line offioer generally, with a 
statement of the fundamental theory of ordnance 
design and a description of the more important 
material of the American army. It provides, in 
addition, an account of research undertaken during 
the past ten years, and an outline of the most 
recent manufacturing methods. 

Dealing first with explosives, we are given an 
interesting account of post-War progress towards 
the production of a smokeless, flashless, and non- 
hygroscopic propellant. Success in this direction 
has been remarkable, more especially in reducing 
the flash. The brilliant flame of nitro-cellulose and 
nitro-glycerine propellants has been reduced to a 
dull-red glow, which is invisible at a short distance 
and cannot be photographed with ordinary plates 
or films. This result is obtained by a combination 
of two methods. By incorporating in the propellant 
relatively inert substances, which absorb heat, the 
temperature of the gases is reduced ; this process 
has the disadvantage, however, of increasing the 
smoke. By reducing the size of the pieces of 
propellant the charge is consumed earlier; more 
work is then done by the powder gases, and they 
become relatively cooler. By a judicious combina¬ 
tion of size of piece and percentage of cooling 
agent, the muzzle flash is eliminated without greatly 
increasing the volume of smoke. 

The Picatinny Arsenal method of manufacturing 
such a propellant, which is a blend of guncotton 
and pyro-cottou, is given in some detail. There 
follows an aooount of high explosives used in the 
American services, and a brief outline of the theory 
of explosives ; an interesting chapter on nitrogen 
fixation concludes with the statement that the 
United States should, within a few years, be inde¬ 
pendent of outside sources for its fixed nitrogen. 

The treatment of the subject of internal ballistics, 
which deals with the motion of the projectile in 
the* bore, is based on approximations. This we 
think is unfortunate, since an outline of the theory 
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could be given in almost the same space; it 
demands no more mathematical knowledge than is 
assumed throughout the text, and it would be 
more in conformity with the rest of the book. 
The reason given for this departure is that the 
formulee obtained are simple to use ; this simplicity, 
however, is secured at the expense of acouraoy, 
while such essential theoretical features as mode and 
rate of burning, effeot of size of grain and general 
thermodynamical considerations, are sacrificed. 

The work at the Aberdeen Proving Ground 
inoludes the determination of the ballistic properties 
of propellants, and is chiefly oonoemed with the 
measurement of the velocity of projectiles and the 
pressure of powder gases. 

Since 1922 an improved ohronograph for measur¬ 
ing velocity has been in use. It consists of two 
solenoids, mounted at the ends of a rigid framework 
which can be hoisted to any convenient position. 
The projectile is magnetised, and is fired through 
the solenoids, generating an electric pulse in each ; 
these pulses are recorded, by means of osoillographs, 
on a moving photographic film, against a time 
trace derived from a tuning-fork. The timo of 
passage of the projectile between the solenoids is 
thus measured with great accuracy, and the 
velocity is at once obtained. 

The measurement of powder pressure in a gun 
is much more difficult. What is required is a 
record of pressure against time ; the pressure rises 
quite rapidly to the order of 20 tons per sq. in. 
and thereafter subsides to about 5 tons per sq. 
in. as the projectile reaches the muzzle; the 
duration, from moment of ignition, is of the order 
of 0’02 second. At Aberdeen the piezo-electric 
pressure-gauge is being used with great success ; 
it exploits the piezo-electric property of quartz 
and produces an accurate and continuous reoord 
of pressure against time. 

A series of quartz discs, cut so that their geo¬ 
metrical and electric axes are parallel, are assembled 
in a hollow cylinder of bakelite. The discs axe 
separated by thin metal plates and have alternately 
positive and negative faces in juxtaposition. The 
positive and negative plates are severally connected 
and the current developed (which is proportional 
to the applied pressure) is recorded, by means of a 
mirror galvanometer, on a moving film. Such a 
gauge will withstand and reoord a pressure of 
22 tons per sq. in. It is calibrated in a hydraulic 
testing machine in which a high pressure (measured 
by a standard indicator) is suddenly released 

In an interesting account of a comparative test 
of piezo-electric and crusher gauges, it is stated 
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that the former gives values very close to the true 
pressures, while oruaber-g&uge records are from 
16 to 20 per cent lower, the discrepancy being 
greater for quicker-burning propellants. 

A chapter on the properties, tests, and manufac¬ 
ture of gun-steel leads to an account of gun con¬ 
struction. The relative merits of built-up and 
wire-wound guns are discussed, and the author 
deduoes the interesting result that a wire-wound 
gun oannot be made stronger than a built-up gun 
of the same dimensions, if the latter consists of at 
least four tubes. 

An account is given of the new cold-working or 
auto'freUage process. The gun is generally made in 
one pieoe and the bore is subjected to hydraulic 
pressure rising to 46 tons per sq. in. The effect is 
to increase the tensile strength, more particularly 
of the inner fibres of the metal, the modulus 
varying from about 10,000 tons per sq. in. at the 
bore to about 12,600 tons per sq. in. at the exterior* 
Experiments at the Watertown Arsenal have proved 
that the most efficient method is to enclose the gun 
in a container of sufficient thickness to withstand 
the working pressure without permanent set. It 
is estimated that the cold-working process effects 
a saving, in time and cost of manufacture, of from 
26 to 40 per cent, while, for equal weight, the gun 
will withstand considerably higher pressure than 
a built-up or wire-wound gun. 

A further advance in American gun construction 
is the removable liner. Owing to rapid erosion of 
the bore, high-velocity guns have frequently to be 
relined, a process which necessitates returning the 
weapon to an arsenal. The removable liner is 
designed to overcome this difficulty ; it enables a 
worn liner to be replaced by a new one by battery 
personnel in the field, thus effecting considerable 
saving in time and cost. 

Breech mechanisms are treated in some detail, 
and an acoount of the theory of recoil brakes and 
recuperators is followed by a detailed desoription 
of American ordnance. The Waterbury hydraulic 
speed gear, an ingenious device for transmitting 
variable rotary speeds, is here described in con¬ 
nexion with the 16-in. gun-mounting. Field- 
service and coastal gunnery and instruments used 
therewith are dealt with at some length, but the 
ohapter on anti-aircraft gunnery is disappointingly 
brief and vague. 

An account of recent progress in external bal¬ 
listics, including Moulton's small-arc method of 
computing trajectories, is followed by a description 
of range-tables and their use. A chapter isdevoted 
to tanks and ' Mechanisation ’; it appears that 
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the horse is to be retained with American divisional 
artillery for the present, while tractors, rather than 
self-propelled mountings, are to be used for medium 
and heavy artillery. The work concludes with a 
description of projectiles, fuzes, small-arms, and 
grenades used in the American services, and an 
outline of the methods of manufacturing them. 

The book is a valuable contribution to the 
literature of military science ; the diagrams are 
excellent, the treatment is clear and concise, and, 
with the exception noted, gives an adequate 
account of the subject. 


Colloid Chemistry and Biology. 


(1) Colloid Chemistry: Theoretical and Applied. 
By selected International Contributors. Col¬ 
lected and edited by Jerome Alexander. Vol. 2 : 
Biology and Medicine. Pp. ii + 1029. (New 
York : The Chemioal Catalog Co., Inc., 1928.) 
15.60 dollars. 

(2) Elektrizitdt und Eiiveisse > insbesondere des Zell - 

plasmas. Von Dr. Hans Pfeiffer. (Wissenschaft- 
liehe Forschungeberichte, Naturwissenschaft- 
liche Reihe, herausgegeben von Dr. Raphael Ed. 
Liesegang, Band 21.) Pp. xii + 149. (Dresden 
und Leipzig: Theodor Steinkopff, 1929.) 10 

gold marks. 

(3) Das Permeabilitatsproblem : seine physiologische 
und allgcmein-pathologische Bedeutung , Von Prof. 
Dr. Ernst Gellhorn. (Monographien aus dem 
Gesamtgebiet der Physiologie der Pflanzen und 
der Tier©, Band 16.) Pp. x -f 441. (Berlin : Julius 
Springer, 1928.) 34 gold marks. 


(1) A SMALL committee of experts and a great 
deal of space would be required for an 
exhaustive review of this volume, in compiling 
which the editor has evidently been guided by 
Goethe’s maxim: “ Wer Vieles bringt, wird Jedom 
etwas bringen ”. 

A liberal interpretation of this principle has, per¬ 
haps unavoidably, led to the inclusion of contribu¬ 
tions which fall outside the scope of the volume : 
papers which have no discernible bearing on bio¬ 
logical problems, like that on “ Hydration and 
Viscosity of Sols ”, by N. R. Dhar and D. N. Chak- 
ravarti on one hand, and on the other, articles 
which the mere oolloid chemist will read with an 
overwhelming sense of his ignorance, like that on 
“ Some Physico-Chemical Aspect© of Life, Muta¬ 
tion, and Evolution ”, by the editor and Calvin B. 
Bridges. These, however, are extreme oases, and 
the majority of papers show attempts to apply our 
present knowledge of such simple disperse systems 
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as can be studied in the laboratory to the problems 
of biology and physiology. 

The proteins naturally receive attention. Wo, 
Pauli and T. Brailsford Robertson set forth their 
well-known and highly divergent views in two 
interesting papers ; to give the reader a lurther 
choice, Mr. Alexander reprints J. Loeb’s Pasteur 
Lecture on ‘ £ The Colloidal Behaviour of Proteins ”, 
as well as his own very pertinent criticisms of a 
thesis assuming “ that gelatin is a definite chemical 
entity, which no one has ever demonstrated 

The reader will gain the impression that the study 
of pure proteins is a sufficiently laborious and 
difficult task, but he will realise even more vividly, 
after reading the group of papers on protoplasm, 
how exiguous a step towards an understanding of 
the simplest organism all this immense labour 
represents. “ The Physical Properties of Proto¬ 
plasm ” (Win, Seifriz), “ Protoplasm ” (L. V. 
Heilbrunn), “ The Colloidal Structure of Proto¬ 
plasm and Protoplasmic Action ” (R. S. Lillie), 
“ The Nature of the Living Cell as revealed by 
Micromanipulation” (R. Chambers), and ” The 
Physical Basis of Life ” (E. B. Wilson), taken to¬ 
gether, form a compendium of the subject, the 
fundamental difficulty of which is summarised in 
one sentence by H. Hondovsky in another paper : 

“ The facts compel us to assume that the manner in 
which the colloids are united is an essential factor 
in cell function ”. The study of such combinations 
of colloids as this passage contemplates can scarcely 
be said to have begun. 

A curious contrast with the detailed analysis in 
this group of papers is presented by a vast general¬ 
isation like that put forward in “ The Colloidal 
State in Organisms ”, by A. Lumi&re, who finds the 
cause of physiological and pathological happenings 
in the ageing and the mutual coagulation of 
colloidal solutions. 

Space docs not permit more than a brief enumera¬ 
tion of some of the more important remaining con¬ 
tributions. H. Schade deals with “ Colloid Chem¬ 
istry and Internal Medicine ”, with special emphasis 
on the properties of connective tissue, and with 
“ Concretions ”, which are, perhaps, easier to imitate 
in vitro than other products or elements of organ¬ 
isms. Papers by E. Zunz, F. Bottazzi, and P. 
Leoomte de Noiiy are devoted to the surface tension 
of colloidal solutions, and more particularly of 
plasma and serum ; the last-named author finds 
that normal and immune sera can be distinguished, 
even in minute concentrations, by this physical 
method. Contributions dealing with pathological 
problems a© varied as the treatment of lobar 
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pneumonia, the entity producing chicken sarcoma, 
colloid ohemistry and malignant tumour, etc,, 
must necessarily make a limited appeal to special¬ 
ists, So will a “ Colloidobiological Study of the 
Vitamins ”, by F. V. v. Hahn, in which he arrives at 
the oonolusion—certainly surprising to the outsider 
—that ‘ £ the so-called vitamin-containing substances 
act not by means of a chemical constituent in them, 
but by virtue of their inherent surface activity ”, 

The preparation of thp volume has involved a 
good deal of translation, which, considering the 
stylistic difficulties and the ad hoc terminology of 
some of the originals, has been done very well. 
Equal care has been bestowed on proof-reading and 
on the preparation of the name and subject matter 
index. The interesting question, what olass of 
readers can be sufficiently interested in the varied 
contents of the book to acquire it, need scarcely be 
discussed on its merits, sinoe the price—though it 
cannot be called high—will, at least in Europe, prob¬ 
ably restrict ownership to libraries and reviewers. 

(2) This small volume is one of the 4 Forschunge- 
berichte * edited by Dr. R. E. Liesegang, whose 
general object is to present in the form of concise 
critical abstracts the most important advances 
made in various fields of science since about 1914. 
The somewhat puzzling title is explained by the 
preface, which describes the volume as an attempt 
“ to group recent literature from the point of view 
how far electrophysiological relations can to-day be 
made to contribute towards the comprehension of 
vital happenings in oells To facilitate this task, 
consideration has been confined to the behaviour of 
the proteins within and without the protoplasts, 
and the carrying out of the scheme leads to the 
grouping of a vast mass of material under three 
main headings: (1) Electric charges on disperse 
particles ; (2) fundamental features of the electric 
behaviour of disperse protein particles ; and (3) the 
fundamental effects of electrophysiological pheno¬ 
mena in plasmatic protein. 

The first two sections give a concise but com¬ 
plete summary of the electric properties of disperse 
systems in general, and of proteins in particular ; 
the ‘ non-electric \ that is, specific effects of anions 
and cations, as expressed in the Hofmeister series, 
receive due attention. The sub-headings of the 
third section give some idea of its scope : the quasi- 
stationary state of protoplasm, the co-operation of 
electric charges in cell functions, and the effect of 
electric charges on structural elements which have 
undergone 4 dyscolloidal * ohanges, that is, changes 
from the normal condition in the direction of pep- 
tisation or gelation. The last-mentioned portion 
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contains numerous references to the new technique 
of the Prague sohool, some of the methods of which 
deserve to be known and used more extensively ; 
for example, Fiirth’s cataphoresis with semi-oon* 
ducting electrodes, which permits the use of fields 
of several hundred volts per centimetre without 
appreciable current. 

Owing to extreme condensation the book is not 
easy reading, but it fulfils the primary object of a 
collection of abstracts : that of directing the atten¬ 
tion of the reader to things he ought to study, while 
giving him a reasonable summary of what he is 
going to find. 

(3) Prof. Gellhorn*s work gives references to 
about 1400 widely scattered papers—all of them 
discussed in the text—on a problem of peculiar 
difficulty. It is, however, much more than a mere 
collection of abstracts ; it is a text-book written in 
a thoroughly critical spirit. Nothing is more strik¬ 
ing than the constant cautions against misinterpre¬ 
tation of experimental evidence or disregard of 
sources of error, which are certainly numerous in 
the investigation of permeability. 

After a short introduction, the author discusses 
fully the various methods which have been used for 
determining permeability and the properties of 
artificial membranes, especially the dry collodion 
membrane, which has been the subject of recent 
important work. The next section deals in great 
detail with the permeability of plant and animal 
cells to electrolytes as well as to organic substances 
peculiar to the cell and foreign to it; with the effect 
of external and internal factors on these perme¬ 
abilities ; and, finally, with the specific permeabili¬ 
ties of various cells and organs and their functional 
differentiation. 

More than a hundred pages are then devoted to 
the permeability of various organs ; to the general 
reader, perhaps, the most striking mechanism is 
that which, in normal conditions, prevents the pass¬ 
age of albumins from the blood into the cerebro¬ 
spinal fluid. 

The final section is entitled “ Results It be¬ 
gins with a summary of the evidenoe for the exist¬ 
ence of “ a boundary layer which regulates the 
permeability of protoplasm ”, and continues with 
an admirable discussion of the various theories 
which have been put forward for the structure of 
this membrane, “ none of which is adequate to 
account for the variety of phenomena observed 
with widely different cells The author sees some 
hope in a fusion of existing theories, which will 
ascribe to each single factor an importance varying 
with each type of oell. 
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The book, to which (2) is in many ways a useful 
supplement, should be of great interest, not only 
and obviously to cytologists and physiologists, but 
also to oolloid chemists. It will provide those who 
are in the position—at present still uncommon—of 
having to look for problems with a formidable array 
of them ; it will also make even those who do not 
share Sir William Hardy’s conviction (“ Sixth 
Colloid Symposium Monograph 1 ’, p, 8 (1928)) that 
“ nothing is to be gained by claiming living matter 
as oolloidal ”, realise how much remains to be done 
before their discipline can fully explain even the 
simplest properties of single cells. E. H. 


Flowers of the World. 

Totius orbis flora photographica arte depicla. Edited 
by Hugo litis. Vol. 2: Floral Province, of the 
European 1 Mittelgebirge 1 I . By Dr. Hugo litis 
and Bert Schulz. Translated by W. C. Worsdcll. 
Pp. 60 + 100 plates. (Briinn: Rudolf M. 
Rohrer,,1928.) 29 gold marks. 

HE authors have set themselves no small task 
in attempting to provide a pictorial presenta¬ 
tion of the natural vegetation of the whole world. 
The present volume, the second in the series but 
the first to be published, deals with the phyto- 
geographical region of the European Mittelgebirge 
of Engler’e classification. It is stated that some 
further ‘ centuries 1 of photographs are contem¬ 
plated of this province alone. If the intention is 
to deal with all regions of the world on the same 
soale, the work will indeed bo monumental, and 
the cost of so many * centuries \ at twenty-eight 
“shillings and sixpence each, will not be within the 
reach of many individuals. 

Volume 2 consists of a brochure of fifty pages and 
one hundred photographic prints. The intention 
and scope of the work is explained, and a general 
account of the Mittelgebirge is given, followed by a 
more detailed account of the twenty-five ‘ forma¬ 
tions 1 which the authors recognise as being found 
in this province. The brochure is published in 
English, French, and German. An index to the 
subjects of the photographs is given, and also an 
index to plants mentioned; the nomenclature 
adopted is that of K. Fritsoh’s “ Exkursionsflora 
A map, in colours, gives the principal phyto- 
geographical areas of the western part of Czecho¬ 
slovakia, and the more important places mentioned 
in tiie volume. 

Each photograph is separately mounted on a 
loose leaf which bears a caption in the three 
languages, giving the vegetation type and the 
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habitat of the subject. The names of the chief 
plants depicted are given, and, in some cases, 
a brief enumeration of the principal associates. 
Individually, the photographs portray the plant 
in its immediate surroundings, and it is only 
by a general consideration of the series that an 
idea is obtained of the vegetation of the whole 
country. 

The selection of the photographs has been made 
with the idea of illustrating the range of the 
different units of vegetation comprised in the area. 
The authors have considered the various general 
systems of classification in use, but have decided 
that a judicious combination of the principles 
generally accepted provides the best basis for the 
divisions which they have chosen, rather than the 
adoption of any one particular system. It is. 
obvious that reconsideration will have to be given 
to this classification with each volume which deals 
with a new typo of vegetation. 

The work breaks now ground in presenting a 
study of the vegetation of a given area in the form 
of a series of actual photographs of plants in their 
natural habitat. The authors have an intimate 
knowledge of the area now dealt with, and, from 
the list of distinguished botanists mentioned as 
co-operating with them, it can be guaranteed that 
many volumes will be published which will pro¬ 
vide an equally intensive study of " the flowers 
of the field ” over large parts of the world. The 
volumes which are to deal with, for example, the 
little-known immense tracts of the tropics, may 
require different treatment, and the units of 
vegetation selected for each volume will require 
to be conceived on different scales. 

In this connexion it is perhaps to be regretted 
that the terms 4 formation 1 and ‘ association 1 
have been introduced in the restricted application 
to which they are committed in the present 
intensive study of a part of the European flora. 
It is a little difficult to know what terms can now 
be used for the large units of vegetation which 
will be encountered in volumes dealing with other 
and less known parts of the world. 

The volume is well produced, the brochure and 
loose leaves with the photographs being contained 
in a stout cardboard box neatly covered with 
dark green cloth and lettered in gold. The photo¬ 
graphs have been carefully selected and admirably 
fulfil their purpose. The work is scarcely, from its 
size and oost, one that can be expected in the 
private library, but it will undoubtedly be of use 
in * universities and institutions engaged in the 
study and teaching of botany. 
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Our Bookshelf. 

Dynamical Systems. By Prof. George D. Birkhoff. 
(American Mathematical Society Colloquium 
Publications, Vol. 9.) Pp. viii + 295. (New 
York : American Mathematical Society ; Cam¬ 
bridge : Bowes and Bowes; Berlin : Hirsch- 
waldsche Buehhandlung, 1927.) 3 dollars. 

This book comes as a welcome addition to a note¬ 
worthy series of volumes—the American Mathe¬ 
matical Society Colloquium Publications—and it 
contains, with subsequent developments, the 
material presented in Prof. Birkhoff’s Colloquium 
Lectures at Chicago in 1920. 

The work is entirely formal and, while one would 
not regard it as a book from which to approach the 
study of theoretical dynamics, anyone who has 
read, say, Whittaker’s ** Analytical Dynamics ”, 
will not find it difficult. Tn the first two chapters 
the author introduces the types of Lagrangian 
systems in an original way, and discusses some 
special integrals of the equations. Moreover, in¬ 
stead of restricting himself to equations of Hamil¬ 
tonian type, he takes the general Pfaffian equations, 
which have the advantage of retaining their form 
under an arbitrary point transformation instead 
of only under a contact transformation. 

The third chapter deals with the normalisation 
of the equations and their general formal solution 
in the neighbourhood of an equilibrium point and 
with the case of * generalised equilibrium \ that is, 
motion about a periodic motion. 

Chapter iv. deals with the question of the 
stability of periodic motions. An interesting result 
(pp. 115-121) is the connexion between reversi¬ 
bility and complete stability. The author shows 
that if there is stability of the first order, then 
reversibility is a necessary and sufficient condition 
for complete stability* 

The remaining five chapters follow the lines of 
Poincare s geometric methods, and are concerned 
with establishing the existence of periodic motions 
in the vicinity of a periodic motion of stable type. 
The methods employed are certainly very elegant, 
though, unfortunately (except in special eases), 
their application seems to be limited to systems 
with two degrees of freedom. The last chapter 
deals with the celebrated 4 problem of three bodies ’. 

The errata, though numerous, are in no case 
serious, and are mostly of the type which the 
reader cannot fail to detect and correct for himself. 
The treatment is rigorous, and much of it is original, 
and altogether the volume forms a valuable addi¬ 
tion to the literature of the subject. 

Greek Thought and the Origins of the Scientific Spirit. 
By Prof. L<$on Robin. Translated from the new 
revised and corrected French edition by M. R, 
Dobie. (The History of Civilisation Series.) Pp. 
xx +409. (London: Kegan Paul and Co., Ltd.; 
New York : Alfred A. Knopf, 1928.) 21s. net. 
We have already had occasion to direct attention 
to the attempt which is being made, in this “ His¬ 
tory of Civilisation ” series, to systematise, and to 
make more generally available, the vast amount of 
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knowledge achieved by modern research in social 
studies. Prof. Robin’s contribution to the series 
is entirely worthy of the occasion, and will prob¬ 
ably rank as one of the finest. For immense 
erudition combined with perfect clarity of expres¬ 
sion the book can have few equals. As M. Henri 
Berr, who writes a foreword, truly states, the treat¬ 
ment is marked by “ discerning and cautious inter¬ 
pretation of doctrines ”, and “ rigorous character¬ 
isation of systems and schools”. These qualities 
are especially apparent in the interesting para¬ 
graphs which introduce and conclude the several 
chapters. Most suggestive, for example, is Prof. 
Robin’s comparison between the immense and the 
living influence of Plato, in whose writings the 
greatest problems of thought are unravelled and 
prepared and established in their form for future 
speculation, and the more external influence of 
Aristotle, the form of whose writings lends itself so 
well to literal acceptance as an absolute authority. 
It was Aristotle whose influence for a long time 
turned science away from the paths of decisive pro¬ 
gress. For the gift of elaboration and presenta¬ 
tion is not the same thing as the very spirit of 
inquiry. 

Thermochemie : Arbeitsmethoden und Analyse der 
thermochemischen Daten insbeeondere in dem 
Gebiete der organischen Verbivdnngen. Von Prof. 
Dr. W. Swietoslawski. (Handbuch der allge- 
meinen Chemie, herausgegeben von Prof. Paul 
Walden und Prof. Carl Drucker, Band 7.) Pp. 
xi + 253. (Leipzig: Akademische Verlagsgesell- 
schaft m.b.H,, 1928.) 22 gold marks. 

Prof. Swietoslawski is a well-known authority on 
thermochemistry and is exceptionally well quali¬ 
fied to deal with “ experimental methods and 
analysis of thermochemical data with special re¬ 
ference to organic compounds The present 
volume is the seventh of a series, of which some 
earlier numbers have already been reviewed in 
these columns (Mar. 14,1925, p. 374 ; Sept. 1,1928, 
p. 308). Its three principal sections deal with the 
methods of calorimetry and of thermochemical 
measurements, analysis of thermochemical data, and 
thermochemistry of atomic linkages respectively. 

The first two sections have a somewhat specialised 
technical interest, but the last covers a series of 
problems in which all chemists are directly inter¬ 
ested, since every organic chemist would like to 
know the heat of formation of various bonds of a 
carbon compound, and every inorganic chemist 
would like to know the heat of formation of the ions 
of an electrolyte. The information which is now 
available is summarised in the last thirty pages of 
the book, which will be read with interest by many 
who have no direct interest in the experimental 
determination of thermochemical data. 

Protozoology: a Manual for Medical Men . By 
John Gordon Thomson and Andrew Robertson, 
Pp. xiii + 376 + 4 plates. (London : Bailli&re, 
Tindall and Cox, 1929.) 30s. net. 

The preface of this book states very plainly that it 
is intended for medical men as distinct from research 
workers, and that on this account the arrangement 
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of the groups differs from that usually adopted 
by zoologists. This precludes criticism from the 
purely zoological point of view. The authors state 
concisely most or the information about parasitic 
protozoa essential for the medical man, but it is a 
pity that in a book with this definite scope the dis¬ 
cussion of immunity and chemotherapy in trypano¬ 
somiasis should be so inadequate. A useful account 
of the pathology of the diseases caused by various 
protozoan parasites is given. The section on 
malaria is treated very fully and gives a good de¬ 
scription of the conditions created by this organ¬ 
ism. The authors have given some account of the 
more serious difficulties and pitfalls in the micro¬ 
scopic examination of blood and fasces, and there 
is a brief chapter on methods which will be valuable 
to clinicians working abroad. 

The book is very fully and very well illustrated, 
which probably accounts for the price, which seems 
high for a book of this type. The bibliography 
is slender, but the authors excuse themselves on 
the score of the lists contained in contemporary 
treatises, such as Knowles* “ Introduction to 
Medical Protozoology ” and Wenyon’s ” Proto¬ 
zoology There are some curious printer’s errors, 
and the disease of ‘ dourine ’ appears in block type 
as ‘ douriee \ 

Cardio- Vascular Diseases since Harvey's Discovery. 
The Harveian Oration delivered before the Royal 
College of Physicians of London on Oct. 18, 
1928. By Sir Humphry Davy Rolleston. Pp. 
vi +149. (Cambridge : At the University Press, 
1928.) &f. 6d. net. 

This richly documented little book, written by 
one whose father, Prof. George Rolleston of Oxford, 
delivered the Harveian oration fifty-five years pre¬ 
viously, is divided into four sections dealing with 
the advances since Harvey’s discovery in our 
knowledge of cardio-vascular diseases obtained by 
anatomical observation, normal and morbid, un¬ 
aided clinical observation, application of instru¬ 
ments of precision, such as the sphygmomanometer, 
sphygmograph, and electrocardiograph, and infor¬ 
mation derived from physiological and pathological 
experiments respectively. An interesting historical 
sketch is given of clinical methods, such as per¬ 
cussion and auscultation, examination of the pulse, 
the therapeutical use of digitalis, and such diseases 
as angina pectoris and exophthalmic goitre. A 
bibliography is appended to each section. 

Histoire dee fourmis. Par M. de Reaumur. Avec 
notes de Prof. Charles P4rez. (Encyolop&iie 
entomologique, Vol. 11.) Pp. 116. (Paris : Paul 
Lechevalier, 1928.) 40 francs. 

A memoir on ants which forms part of 
Reaumur’s famous “ Histoire des Insectes” 
exists in manuscript form in the archives of the 
Academy of Sciences of Paris. In 1926 an English 
translation of this work by Prof. W. M. Wheeler of 
Harvard University was published in London and 
New York under the title of “ The Natural History 
cf Ants ’V The present publication, issued by M. 
Paul Lechevalier, is of a somewhat different cadre, 
since it makes available for the first time Reaumur’s 
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observations on ants in the original French, and 
every effort has been made to reproduce this work 
in the same style as the “ Histoire ” to which it 
properly belongs. The great historical and bio¬ 
logical interest attached to Reaumur’s observations 
should ensure a ready welcome being aooorde<J to 
this essay by entomologists throughout the world. 
The annotations by M. Charles P6rez and the excel¬ 
lent frontispiece portrait of Reaumur add materially 
to its interest. 

Ultra - Violet Radiation and Actinotherapy. By Dr. 
Eleanor H. Russell and Dr. W. Kerr Russell. 
Third edition. Pp. 648. (Edinburgh : E. affd 
S. Livingstone, 1928.) 21a. net. 

The authors have maintained the previous form of 
their book in this, the third, edition. The work 
is a good one for the medical practitioner who 
wants information about the working conditions 
in ultra-violet therapy, for here he will find all 
the necessary details about ultra-violet lamps and 
their mode of action. He can also find lists of 
diseases for which ultra-violet radiation can be 
recommended. 

The book concludes with a chapter on the use of 
these rays in diseases of the organs of special sense 
and in dental and veterinary practice. Even 
chicken runs and pig-styes are said to be run more 
profitably when ultra-violet radiation is supplied 
to their inmates. The benefit to growing animals 
is said to be due to an increase in the retention of 
calcium and phosphorus compared with that of 
control batches. 

Faune de France. 20 : ColeopUres ; Cerambycidae. 
Par Prof. F. Picard. (K6d6ratiori franchise des 
Soci^t^s de Sciences naturelles : Office central 
de faunistique.) Pp. vii + 167. (Paris: Paul 
Lechevalier, 1929.) 32 francs. 

Various fascicules of the “ Faune de France ” 
have been noticed from time to time in our 
columns. The present part, No. 20, is the first to 
deal with Coleoptera and provides an excellent 
guide to the French species of Cerambycidae. The 
general introduction deals with the structure and 
biology of the family and includes, in addition, a 
most useful list of its Hymonopterous parasites. 
This is followed by the taxonomic part which forms 
the main substance of the monograph : the generic 
and specific key and descriptions are uniform with 
those of the preceding fascicules and maintain the 
same clarity and excellence. There is also a useful 
bibliography and a full index. 

Modern Paper-Making. By Robert Henderson 
Clapperton and William Henderson. Pp. xiv + 
365. (London: Ernest Bonn, Ltd., 1929.) 
31a. 6d. net. 

In this book, “ written by practical people for 
practical people ”, the raw materials, processes, and 
machinery used in paper-making are fully described 
in such a manner as to afford a clear and compre¬ 
hensive account of the industry at the present day. 
The- book is well arranged, profusely illustrated, and 
beautifully produced, and it should rapidly win 
recognition as a standard work on the subject. 
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Letters to the Editor. 

[The Editor does not Hold himself responsible for 
opinions expressed by his correspondents, Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,] 

Pal&obotanical Evidence for the Age of the Late 
Palceozoic Glaciation in South Africa, 

In an article in Nature of June 22, 1929, p. 946, 
Dr. H. Dighton Thomas discusses the age of the 
glaciation which lias left its traces in the Late Palaeo¬ 
zoic rocks of India and in various parte of the southern 
hemisphere. He reviews some of the considerable 
volume of evidence on this subject which Prof. 
Schuchert of Yale has so fully summarised in a recent 
apor {Bull. QeoL Soc. Amer vol. 39, p. 769). Prof, 
chuchert concludes that the evidence is in favour 
of regarding the glaciation as of “ Middle Permian 
and probably Late Middle Permian time Prof, 
Schuchert here uses the term Middle Permian for the 
upper part of the Lower Permian of most authors. 

Dr. Thomas considers that the evidence on the 
wholo supports the view that the glaciation was in 
Uralian (Upper Carboniferous) times, and this is the 
view generally accepted by most British geologists. 
Dr. Thomas refers to the work of Prof. A. C. Seward 
and Mr. T. N. Leslie on the fossil plants found below 
tho glacial beds in South Africa. Representatives of 
this flora, which has Gangaitwpteris and the closely 
related Glossopteris as its most characteristic plant 
genera, are also found in beds interstrati fled with the 
relics of glaciation in Australia. This flora is found 
in many parts of the southern hemisphere, where, as 
Prof. Sahni remarks, the “ close relation of the 
Gondwana plant beds [that is, the Gangamopteris 
flora] with the glacial deposits over enormous areas ” 
is of great significance. We are amply justified in 
assuming that the Gangamopteris flora and the 
glaciation were approximately contemporaneous. Of 
these two important plant genera, Gangamopteris is 
more oharacterisitic of the earlv (Paleozoic) phase 
of the flora, while Glossopteris has a much greater 
range and persists into the Mesozoic. 

One of the chief difficulties up to the present has 
been to find points of correspondence between the 
Gangamopteris flora and the sequence of floras of 
the European type in which no Glossopteris or 
Gangamopteris occurs. These floras have a com¬ 
pletely different Adriatic composition and are charac¬ 
teristic of the northern hemisphere, particularly of 
Europe, with the exception of that part of Russia in 
which a Glossopteris flora has been found. 

Recently, I have had the opportunity of examining 
some fossil plants which Mr. B. Lightfoot found in 
the Upper Wankie sandstones in the Wankie district 
in Rhodesia. The majority of the specimens are 
leaves of various species of Glossopteris ( Qangamo - 
pteris is not represented), but the special interest and 
importance of Mr. Light-foot’s collection is the pre¬ 
sence of several species and geneip, of plants whioh 
have not been found associated with Glossopteris 
before but are characteristic of the European type of 
Upper Paleeozoio flora. 

The following is a list of the plants which have been 
identified, G indicating that the species is character¬ 
istic of the typical Gangamopteris flora, ES and EL 
of the European Stephanian (Upper Carboniferous) 
and European Lower Permian respectively, and A of 
the Upper Palaeozoic of the Shansi coalfield in China : 
Phyllotheca sp . (G), Sphenophyllum speciosum (G), 8, 
Thonii (EL), 8 . Thonii var. minor (EL, A), 8 . oblongi- 
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folium (ES, EL), Ohansitheca sp . c/. Kidstoni (A), 
Pecopteris unite (ES, EL, A), P . arborescens (ES, EL), 
P, of . cyathea (ES, EL), Asterotheca sp , (ES, EL), Glado- 
phlebis sp, (? G), Glossopteris indica (G), G, Broumiana 
(0), Q . Retifera (G), G, tortuosa (G), G, of. angustifolium 
(G), and Cordaites Hislopi (G). (An illustrated account 
of the flora will be published shortly in the Bulletin 
of the Geological Survey of Southern Rhodesia,) 

Although in the collection the specimens of Glosso¬ 
pteris leaves preponderate numerically, it is seen in the 
list that the European and Gangamopteris types are, 
from the point of view of number of species, equally 
well represented. It has been suggested that the 
Gangamopteris flora flourished in a rather cooler 
climate than that of the warm or even sub-tropical 
type of the European province. The Wankie terrain 
may have had an intermediate type of climate account¬ 
ing for the intermediate type of flora which is found 
there in the Upper Wankie Bandstones. 

The known vertical distribution of the northern 
species which form, roughly, half of the collection, 
shows that tho flora is closely related to that of the 
Stephanian and Lower Permian and is therefore in all 
probability early Lower Permian in age. The ele¬ 
ments of the Gangamopteris or Glossopteris flora in the 
collection suggest a close comparison with the Beau¬ 
fort or somewhat older, Ecca series of the succession 
found farther to the south in Africa. Now in South 
Africa the glacial beds with Gangamopteris inter- 
bedded in them form part of the Dwyka series, which 
lies below and is therefore older than the Beaufort 
or the Ecca series, so that the glacial beds are older 
than early Lower Permian and must be early Lower 
Permian or even Upper Carboniferous themselves. 
The evidence furnished, therefore, by the Wankie 
flora is antagonistic to the view that the glaciation 
in South Africa is late Middle Permian, but supports 
the view that it is either early Lower Permian or 
possibly Upper Carboniferous. J. Walton. 

Botanical Department, 

The University, Manchester. 

Sept, 23. 


The new occurrence recorded by Dr, Walton is of 
great importance both for showing members of the 
northern and southern late PalsBozoic floras in associa¬ 
tion and for indicating the age of this and other 
deposits. To my mind, the age assigned to the 
Wankie flora by Dr. Walton cannot be questioned. 
In one respect I should be even more definite than he. 
His comparison with South African floras is highly 
suggestive, but, on the strength of such a correlation, 
I should consider the Dwyka glacial beds with 
Gangamopteris to be definitely Upper Carboniferous 
in age. This gives independent support to the de¬ 
termination obtained in other ways. 

Tho association of elements of the northern and 
southern floras in the Upper Wankie sandstones can 
but prove that the two floras were contemporaneous. 
Taken in conjunction with the age of the Rhodesian 
plant assemblage, the association gives, therefore, 
additional reason for believing that the Glossopteris 
flora first appeared in Upper Carboniferous times, 
and that the different floral facies exhibited by the 
northern and southern regions are to be explained 
by differences in geographical distribution rather 
than by differences in age. As Prof. Seward has said i 
“No tipper Carboniferous flora was in the strict 
sense cosmopolitan ” (Presidential address to Sec¬ 
tion K of the British Association meeting in South 
Africa, vide Nature, Sept. 21, 1929, p. 450). A 
certain intermingling of the northern and southern 
floras is to be expected in an intermediate region, 
such as Rhodesia appears to be. Doubtless other 
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mixed floras will be found in intermediate regions, 
and they, too, will play their part in confirming or 
confuting the conclusions I have drawn before— 
though, I believe that they, like the flora referred to 
by Dr. Walton, will support and not oppose those 
views. H. Dighton Thomas. 

Department of Geology, 

British Museum (Natural History), 

Cromwell Road, 

London, S.W.7, 

Sept. 25. 


Statistics and Biological Research. 

Ik a letter to Nature of Aug. 17, Dr. R, A. Fisher 
has given a clear statement of his reasons for believing 
that the methods set out in his “ Statistical Methods 
for Research Workers ” are adequate to deal with all 
problems arising in biological research as ordinarily 
conducted. Those statisticians who, like “ Student ”, 
feel that there is need for the study of non-normal 
distributions particularly in connexion with small 
samples, might perhaps state their position as follows. 
In the first place, from their own experience they do 
not feel so confident as Dr. Fisher that the normal 
distribution and tests based upon it are adequate in 
all forms of biological work ; in the second place, they 
are concerned with many non-biological problems in 
which forms, of variation occur ranging from very 
alight to extreme degrees of a-normality. It is not, 
therefore, an academic but a vory real problem for 
them to obtain some more exact appreciation than 
seems hitherto to have been reached, of the point at 
which a-normality of distribution renders the tests of 
* normal theory * inaccurate or inefficient. 

Turning to the more theoretical aspect of the 
problem, no one who appreciates the lines along which 
Dr. Fisher has developed the theory of sampling will 
deny that as the form of variation deviates more and 
more from the normal, not only may (a) the frequency 
constants or * statistics ’ cease to be distributed in 
random samples according to the * normal theory ’ 
law ; but also (6), even if they are still approximately 
sq distributed, they begin to lose their efficiency as dis¬ 
criminating criteria. For each form of variation 
there exists in theory different 4 statistics ’ loading to 
the most efficient tests for the significance of differ¬ 
ences observed on samples. The subject is one of 
extreme interest, but, as Dr. Fisher writes, this new 
realm of statistical theory is at present scarcely opened. 
But whether it were opened or not, I am inclined to 
think that a fundamental difficulty would still be 
present. It is this. 

In practice the worker in small samples can rarely 
be certain from the evidence available of the exact 
form of variation in his population ; he must, there¬ 
fore, use some standard form of analysis, and if he be¬ 
lieves from previous experience that deviations from 
normality if existing are unlikely to be great, he will 
naturally use the 4 normal theory * tests. But, logically, 
confidence in his results is then only justified if he is 
certain that deviations from normality of this order 
will not introduce the difficulties (a) or (6) above. 

As a concrete example, suppose that a biologist 
wishes to compare the eggs of two groups of a species 
of bird living in different habitats. He has collected 
and measured an egg from each of some ten or a dozen 
nests from both groups. The numbers are small, but 
would be of value at any rate in a preliminary inquiry. 
May he now compare the means and standard devia¬ 
tions of, say, length and breadth of eggs, for the two 
groups, using Dr. Fisher’s t and z tests 1 His samples 
are too small to give him any information on this 
point, but he may turn to literature containing egg 
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measurements on a large scale and see whether the 
variation in length and breadth of eggs is generally 
normally distributed. He would find, for example, in 
Biometrika : 

Length of cuckoo’s egg, 1572 

cases. Frequency constants /q = 0044, 3*3483 

Breadth of common tern’s egg » 

(1914), 1592 cases. Frequency 
constants. . . . /£q ~ -2018, 3*5315 

Breadth of common tern’s egg 
(1920), 956 cases. Frequency 
constants. . . . /q = -1624, £, = 3*0276 

(From Biometrika, iv. p. 368, xii. p. 348, xv. p. 337 
respectively.) 

The constants for the common tern’s eggs differ 
significantly from the normal values of /sq =0, fi t — 3. 
If, however, the biologist knew that for deviations 
from normality as groat or even greater than these the 
t and z tests wore still adequate, he would apply them 
with some confidence to his own data. But at present 
is there any published evidence which will assist him 
in deciding this point ? 

It is not questioned that in a very wide field of 
biological work the normal distribution is adequate. 
Those who work within its bounds are fortunate, but 
they should admit the possibility that others may 
meet in practice cases of distinctly non-normal 
variation ; and therefore wish to know more precisely 
at what point the criteria based on moans, standard 
deviations, and correlation coefficients fail to be dis¬ 
tributed in sampling according to ‘normal theory’, and 
to understand a little more clearly tho nature of the 
consequences of the inefficiency introduced by using 
these 1 statistics 

A-normality may arise in an infinite number of 
ways i it is only humanly possible to explore a few of 
these, but each fresh piece of information makes us 
more certain of the strength or weakness of our tools. 
By representing populations by some variable system 
of mathematical curves, it is possible to examine cer¬ 
tain typical forms of deviation from the normal. But 
it certainly is not claimed that suoh an exploration 
would be exhaustive. Eqok S. Pb arson. 

University College, London, W.C.l, 

Sept. 30. 


West Indian Biota in New Caledonia. 

When visiting New Caledonia last year, my atten¬ 
tion was directed to the varied representation of the 
fauna and flora of the West Indies to bo found in the 
island. New Caledonia is a French colony, and is 
visited by steamers which go round the world, calling 
at French ports. There has been commerce by way 
of the French Antilles, and some of the species acci¬ 
dentally brought from thence have been described as 
supposedly endemic members of the New Caledonia 
fauna. 

(1) The slug Veromcella plebeia was described from 
New Caledonia by P. Fischer in 1888. It is very 
common in the lowlands of the island ; I found it 
particularly abundant at Bourail. In 1925 Grimpe 
and Hoffmann decided that it had an extensive 
synonymy, and existed in localities so remote as 
Tahiti, Mauritius, Brazil, and the West Indies. I 
sent Bourail specimens to Dr. H. B. Baker of Phila¬ 
delphia, and he finds them practically identical with 
V. dubia Semper of the Lesser Antilles. He remarks 
that all of its near relatives are neotropical. Thus it 
appears to have been carried from the West Indies to 
New Caledonia in the early days of'the colony, but 
the earliest and valid name is that based on New 
Caledonia specimens. 

(2) At various places, but in great abundanoe on 
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lie Nou and near Bourail, I found a minute cylindrical 
snail of the genus Qaatrocopta, which must have been 
introduced, as it was wholly unknown to the earlier 
collectors, and had not been recorded from the island. 
Mixed with it, but in much smaller numbers, was the 
well-known G . pediculus Shuttlw. When I visited 
the Bishop Museum in Honolulu, the unknown snail 
was readily determined (with Dr. Cooke’s aid) as G> 
lyonsiana Anoey, common in the Hawaiian Islands. 
But Pilsbry remarks that a large proportion of the 
G , lyonsiana are quite indistinguishable from the 
West Indian G. servilis Gould, anti the indications are 
that this also is an Antillean species, imported. 

(3) More than fifty years ago the French concho- 
logist Crosse described a small slender snail found in 
gardens at Noumea, New Caledonia, calling it Geo - 
stilbia cahdonica. Pilsbry has shown that this is 
identical with CcBciliaides gundlacki Pfeiffer, a West 
Indian species. It still flourishes in New Caledonia, 
and 1 collected specimens. Apparently the same snail 
has been found in the Hawaiian Islands, but given a 
different name by Aneey. 

(4) In 1893 1 described the mealy-bug Pseudococcus 
virgatus from Jamaica. This I found in New Caledonia 
last year, but as it is very widely spread in tropical 
countries, it cannot be affirmed that it originated in 
the West Indies. In any crbc, it was surely introduced 
into New Caledonia. 

(5) On June 11, at Noumea, I found the pretty 
yellow-flowered Tribulus cistoides, which used to be 
so familiar along the streets in Kingston, Jamaica. 
It is a West Indian weed, introduced. 

(6) On the sea-coast near Bourail, under some 
trees, I came upon a large patch of a small but very 
beautiful Salvia, with rod flowers. I thought what a 
lovely native plant! But on investigation it turned 
out to be the neotropical Salvia coccinea , introduced. 
Mixed witli the npmial plants were a few (which I call 
Salvia coccinea f. pallidiflora) having the flowers pale 
pinkish, with dark rosy lip. The specimens are now in 
the U.S. National Museum. 

This list could doubtless be considerably extended, 
but the above will serve as good examples. While 
New Caledonia has thus received immigrants from 
other French colonies, it has been comparatively 
isolated from other tropical and subtropical regions. 
So far, it is happy in having no Anopheles mosquitoes, 
and hence no malaria. There is a serious danger that 
these may be imported from the New Hebrides or 
elsewhere, witli disastrous consequences. It is practi¬ 
cally impossible to keep malaria-infected persons out 
of the island, so that if Anopheles arrived malaria would 
soon be prevalent. On the other hand, the yellow 
fever mosquito, Stegomyia argentea, is present; I 
collected it at Bourail. But there is no yellow fever, 
the parasitic organism being absent. Another serious 
menace is the possible introduction of injurious ter¬ 
mites from Panama or Australia. Their presence 
would be calamitous. There are six endemic species 
of termites (of the genera Calotermes and Micro- 
cerolermes ), two of them only in the adjacent Loyalty 
Islands. These seem to be harmless, so far as we 
could observe, frequenting old logs along the coast. 

T. D.,A. Cockerell. 

University of Colorado, 

Boulder, Colorado, Sept. 3. 


Empirical Factors In Weather Forecasting. 

It is an interesting feature of the recent great ad¬ 
vance in the art of weather forecasting that it has 
proceeded in independence of such small store of em¬ 
pirical precepts as had already been gathered in the 
long ages of crude observation. So far as can be made 
out by the layman, the official forecasts we see are 
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direot inferences from a number of exactly recorded 
measurements of air pressures gathered from a very 
wide area. How far any immeasurable element, such 
as could be oalled a flair for the behaviour of weather, 
comes into the transaction, we do not know. The 
tendency of scientific meteorology is no doubt and 
very rightly to discourage dependence on any such 
aptitude, and there is no reason to suppose that, if it 
exists, it is any more common among professional 
meteorologists than it is in the general public. We do 
not expect a professional psychologist to be especially 
tactful any more than we expect a professional mathe¬ 
matician to be particularly sharp in counting his 
change. 

At the same time, it may perhaps be suggested that 
at the present stage of its advancement the art of 
weather forecasting could make use of certain un¬ 
measurable tendencies of weather that are to be noticed 
by mere crude observation of its behaviour. It 
must, of course, be admitted that the holp to be got 
from these sources can never be more than altogether 
minor and auxiliary, and such as might provide a 
caution or a proviso to be added to a forecast based 
on more trustworthy sources. 

The occasion, and I hope the justification for these 
remarks, has chiefly boon the impression one haa 
gathered that the general tendency of the weather in 
a given season can, as it were, override the influence 
of large-scale pressure distributions and so falsify their 
ordinary indications. Thus, conditions of pressure 
which in an ordinary season would certainly bring rain 
are apt to fail to do so in a dry season, and so we get a. 
repeated falsification of forecasts there seemed the 
usual reasons to trust. The present year .has illus¬ 
trated this tendency very well. It has been remark¬ 
ably dry almost throughout, yet the weather has never 
for long been thoroughly settled in the meteorological 
sense. The result has been that pressure conditions- 
have seemed repeatedly to promise rain, and on most 
such occasions the promise has been falsified. On 
many occasions the expected cloud has appeared and 
rain has seemed inevitable, and then in a few hours the 
cloud has thinned and melted away. It has appeared, 
in fact, as if the dry and heated land had disposed of 
the cloud before precipitation could occur. 

The influence of the land on rainfall seems usually 
to bo regarded as limited to the effect of high ground 
in causing cooling and precipitation. It would appear 
probable that a large tract of country dried and warmed 
by a long drought—as, for example, southern England 
during this year—can produce a marked land effect in 
the exactly opposite sense. 

The forecasting of the ‘ summer * thunderstorm is 
another subject in which the minor factors preceptible 
to ordinary observation seem sometimes to outweigh 
the inferences of the expert. To empirical observa¬ 
tion, tliree factors go to the making of a true ‘ summer * 
thunderstorm—calm, sun heat, and the season of the 
year, In the south of England the season during 
which storms are at all probable begins rather abruptly 
with the first week in May and continues throughout 
May, June, and July. From the beginning of August 
the liability to thunder declines and continues to do 
so steadily through that month. Thus conditions that 
in the last week of July would make severe thunder¬ 
storms almost a certainty would be unlikely to produce 
them in the last week of August. To the expert, cm 
the other hand, the forecasting of thunder appears 
to prooeed directly from the pressure conditions. If 
these are favourable, as, for example, when there is a 
failing anti-cyclone over England with a shallow de¬ 
pression to the south, thunder is forecast, so far as can 
be judged by the layman, as confidently at the end of 
August or even in September as in the middle of July. 
It is my very distinct impression, though I have no 
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statistical evidence for the opinion, that the trust¬ 
worthiness of official thunder forecasts declines 
steadily throughout August. 

These remarks are made with all diffidence and in 
full recognition of the fact that a mere amateurish 
interest m the weather is a very different thing from 
meteorological knowledge. I should be grateful to 
learn, however, whether the tendencies I have tried 
to point out are at all generally recognised. 

Wilfred Trotter. 

Harley Street, 

London. 

A Determination of the Dielectric Constant of 
the Ground. 

If an electromagnetic wave spreads from a small 
source situated in free space, then it is known that the 
amplitude of the oscillatory magnetic intensity (H) 
at any point is inversely proportional to the distance 
(d) of the point from the source, provided that the 
distance is greater than about T5 wave-lengths. 
Under these conditions, therefore, the product Hd is 
independent of distance. If, however, the source is 
situated on the surface of a conducting dielectric, the 
electrical properties of which can be expressed in 
terms of a dielectric constant k, and a conductivity <r, 
then Sommerfeld (Ann* d. FHyaik, (4) 28, pp. 665-736 ; 
1900) has shown, theoretically, that the product Hd 
is no longer constant, but varies with the distance in 
a manner depending on the constants k and <r. 

In the case where the source is a wireless transmitter 
on the surface of the earth, the departure of the pro¬ 
duct Hd from a constant value can be determined by 
measuring the magnetic intensity H at different dis¬ 
tances from the transmitter. By comparing the 
resulting * attenuation curve ’ with that obtained 
theoretically from SommerfekTs theory, assuming 
various values of <r and fc, it is possible to find a 
theoretical curve which has the same form as the 
experimental curve, and thus to fix the values of k 
and <r for the ground. It has been pointed out 
previously (Ratcliffe and Barnett, Proc. Carnb . Phil . 
Soc>, 28, p. 288; 1926) that measurements on long 
and medium wave-lengths lead only to a value for <r, 
and it is not possible to calculate k from them. Up 
to the present, the only measurements which have 
been made have been on wave-lengths so long that 
it has been impossible to deduce from them a value 
for k. 

We have recently carried out measurements on a 
shorter wave-length (30 m.) up to a distance of 1400 m. 
The resulting attenuation curve, in which Hd is 
plotted as a function of d , shows a maximum when d 
is about 600 m. This curve has been compared with 
the numerical calculations on Sommerfeld 1 s theory 
which have recently been published by Rolf (IngeniOrs 
Vetenskaps Akademien. Handhngar Nr. 96, 41 Numeri¬ 
cal discussion of Prof. Sommerfeld’s attenuation 
formula for radio waves Stockholm, 1929), and its 
shape is found to be in agreement with the theory, if 
we assume the values k 20 e.s.u* and <r=2x 10~ 14 
e.m.u. for the ground constants. The value for <r is 
in agreement with the values previously found by 
using longer wave-lengths. The maximum on the 
curve is the characteristic feature which enables a 
reasonably accurate estimate of k to be made. No 
such characteristic feature is present when longer 
waves are used. 

J. A. Ratcliffe. 
W. F. B. Shaw. 

Cavendish Laboratory, 

Cambridge, 

Sept. 19. 
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Adaptation. 

Notwithstanding all the discussion that has taken 
place since 1859 concerning evolution, adaptation, and 
selection, biologists are still far from agreement, not 
merely concerning the explanations that nave been pro¬ 
posed, but also concerning the things to be explained. 
Mr. J. B. S. Haldane (Nature, Sept. 21, 1929) qjtes 
evidence that differential survival may be due to 
physiological differences associated with visible char¬ 
acters not themselves useful or harmful. Prof. D. M. 
S. Watson, in his presidential address to Section D of 
the British Association at the recent meeting in South 
Afrioa, suggested that structural adaptation may be 
in many cases imaginary, or may have been the cause 
of habit, not the consequence. He stated that in ex¬ 
treme cases it was not possible to doubt the special 
function to which a structure was adapted, but in 
others a similar habit occurred without any corre¬ 
sponding structural adaptation. As an example of 
this he referred to the paddle-like limbs of ichthyo¬ 
saurus as proving that it was an aquatic animal, but 
stated that there was no indication in the post-cranial 
skeleton of hippopotamus that it also was aquatic : 
“ its limbs show no swimming modification whatever 

It oan scarcely be disputed, however, that the hippo¬ 
potamus is not an aquatic animal in the sense in which 
that description may be applied to ichthyosaurus. 
It is a question of aquatic locomotion : we may con¬ 
clude from its general resemblance to a whale, and the 
resemblance of its fore-limb to that of a whale or of 
a turtle, that the ichthyosaurus lived exclusively 
in water and probably in the sea, and moved only 
by swimming. The hippopotamus, on the other 
hand, spends much of its time walking on land, and 
when in the water swims neither continually nor 
rapidly. A horse occasionally enters the water and 
can swim, but we do not call a horse an aquatic animal. 

It seems to me that the important matter is to ex¬ 
plain the evolution of such obvious adaptations as 
those of the fore-limbs of whales, turtles, and ichthyo¬ 
sauri to exclusive aquatic locomotion, not to suggest 
that the modification of the limbs in these animats is 
not necessarily and invariably correlated with aquatic 
looomotion because other air-breathing vertebrates 
pass more or less of their time in water along the banks 
of rivers or lakes without similar modification of the 
limbs. Impartial study of the facts shows that the 
more constant and specialised the habit the more 
specialised the adaptation of the structure, while 
where the habits are variable the structure is more 
generalised and retains more of its primitive char¬ 
acter. This applies to the limbs of air-breathing 
vertebrates and to vast numbers of other cases. 

J. T. Cunningham. 

35 Wavendon Avenue, W.4, 

Sept. 27. 

Melting Point of Chromium. 

No accurate determination of the melting point of 
chromium has been published recently, so far as we 
are aware, and the accepted value of 1550° C. usually 
quoted appears to be based on measurements made in 

Various properties of metallic chromium appeared 
to us to be inconsistent with such a low value, par 
ticul&rly the very slow rate of diffusion of chromium 
into iron and nickel. We have found ( J . Inst, Metal*, 
40, 273 ; 1928) that even in pressed bars of nickel and 
chromium powders heated to just below the melting 
point of nickel (1450° 0.) very little.diffusion takes 
place, whereas under the same conditions nickel and 
iron'rapidly form solid solutions. An attempt was 
made to melt electrolytio chromium in an atmosphere 

Q2 



618 


NATURE 


[October 19 , 1929 


of hydrogen in an electric furnace, but at the maximum 
temperature of 1700° C. there was no sign of fusion. 
Rods of both electrolytic and thermit chromium were 
therefore prepared and heated by passing a current 
through them in vacuo. 

A small hole drilled in the si do of the rod enabled 
tho true (black body) temperature of the axis of the 
rod, as well as the brightness temperature of the 
surface, to be determined (cf. Pi rani and Alterthum, 
Z. Ehktrochem.y 29, 5 ; 1923) by means of a disappear¬ 
ing filament pyrometer calibrated at the melting points 
of tungsten, molybdenum, platinum, and iron. The 
difference between these two temperatures at 1600°- 
1700° C. was found to be 160 c C. A number of deter¬ 
minations of surface brightness at fusion gave a value 
of 1760° C., giving a value of 1920° C. for the melting 
point of chromium. The experimental errors all tend 
to make this a low value. More accurate determina¬ 
tions will be made when larger rods of chromium are 
available. 

C. J. Smithblls. 

8. V. Williams. 

Research Laboratories of the 
General Electric Co., Ltd., 

Wembley. 


March Rainfall of North-West India and Agra 
Upper Winds in December-January. 

The strength of upper winds in India promises to 
be a useful agent for long-range forecasting in this 


departures from normal of subsequent rainfall in 
March over the plains of north-west India. North* 
west India is taken to consist of the Punjab, the North* 
West Frontier Province, Sind, Rajputana, and Gujarat. 
The figures for calculated and actual departures of 
rainfall over this area are given in the accompanying 
table and are exhibited graphically in Fig. L The 
upper air data are available for 15 years. 

M. V. Unakab. 

Meteorological Office, 

Poona, 6, 

Aug. 21. 


Science and Engineering. 

In his very interesting presidential address to 
Section G (Engineering) of tho British Association, 
portions of which appear in Nature of Sept. 14, 
Prof. F. C. Lea attributes to J. V. Poncelet the enuncia¬ 
tion of “ the guiding principles underlying the design 
of vanes receiving moving fluids 

I think Prof. Lea will find that it was L. N. M. 
Carnot (the father of Sadi Carnot) who, in 1787, first 
laid down the basic rules that water engine efficiency 
must depend upon the fluid entering without impact, 
and leaving without energy. General Poncelet pub¬ 
lished a memoir on water wheels in 1826, and claimed 
that the design of his wheel satisfied Carnot’s con¬ 
ditions. The Poncelet wheel could scarcely be called 
a turbine, however. In 1827,Fourneyron constructed 
a machine which, in addition to being a commercially 
useful reaction water turbine, also 
went a long way towards meeting 
Carnot’s requirements. Having re¬ 
gard to tho date of Foumeyron’s 
pioneering work, and the extra¬ 
ordinarily high efficiency of 87 per 
cent reached by his first turbine, 
one cannot help feeling that his 
name should at least be bracketed 
with that of Poncelet when tracing 
tho beginnings of turbine develop¬ 
ment. 
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country. About 1926, Mr. J. H. Field (then Director- 
General of Indian Observatories) found some important 
relationships between Agra upper winds in September- 
October and subsequent winter precipitation over 



north-west India. Further investigations to forecast 
March rainfall, which I found to be very important 
for growth of wheat in the Punjab, revealed a correla¬ 
tion coefficient of - 0-82 between the departures from 
normal of westerly upper winds in a layer 3 km. to 
7 km. over Agra during the second fortnight of 
December and first fortnight of January and the 


Hugh P. Vowlks. 

20 Ridgway Place, 

Wimbledon, London, S.W.19. 


Band Spectra of the Oxides of Praseodymium, 
Neodymium, and Samarium. 

By a special arrangement of the oxyhydrogen flame, 
by which the dissociation of the oxides into metal and 
oxygen is retarded, I have been able to volatilise 
completely the oxides of praseodymium, neodymium, 
and samarium, and to photograph their emission 
spectra between X8000 and X24(H). 

The oxide of praseodymium shows a band spectrum 
extending from the extreme visible red to the violet; 
the most intense groups of bands are at XX6475, 6282, 
6022, 5765, 5692, 5597, 6352. 

The oxide of neodymium shows groups of bands 
between the extreme visible red and about X6000 ; 
the most intense group of which is at X6580. 

The oxide of samarium shows a very complicated 
band spectrum between X7000 and about X5800 5 the 
most intense group of which is at X6A06. 

No bands in the ultra-violet region have been found 
as yet. These spectra are very likely to be attributed, 
at least in part, to diatomic molecules. 

Giorgio Picoardi. 

Istituto di Chimica general© 
della R. University, 

Via Gino Capponi 3, Firenze (Italia), 

Sept. 12. 
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The Southern Rhodesian Ruins. 

Recent Archeological Investigations. 
By G. Caton-Thompson. 


S ' INCE Dr. Randall Maclver investigated in 1905 
the problem of the age and origin of the 
Southern Rhodesian ruins, little evidence on the 
purely archseological side has been forthcoming, 
except that Mr. Douslin, then Minister of Public 
Works in Southern Rhodesia, partially cleared in 
1915 the deep deposits in the so-called Western 
Temple of the Zimbabwe Acropolis. In 1924, Sir 
Arthur Keith reported that four ancient skeletons 
found in various gold-mines, and one from Zim¬ 
babwe itself, were of Bantu type, but there is no 
evidence that these skeletons were those of the 
original miners. 

l>r. Maclver, both in Mashonaland and Matabele- 
land ruins, found at levels considerably lower than 
the foundation courses of the containing walls, 
datable Oriental and European imports of medieval 
age, consisting of Chinese porcelain, Persian faience, 
Indian and Venetian beads, and Arab glass. These 
facts argued conclusively to his mind the general 
contemporaneity of the buildings with medieval 
times. With these dated imports was a quantity 
of native African pottery, metal work and other 
objects, differing little from those still made by 
local Bantu tribes to-day. No object datable 
as earlier than early medieval was found by him, 
or had indeed ever been found by the too active 
amateurs who had preceded him, who had had the 
pick of the untouched ground, but clung without 
concrete evidence to the idea of a Phoenician or 
even older South Arabian origin. 

Maclver’s argument was immensely strengthened 
by a structural peculiarity of the Rhodesian build¬ 
ings, namely, the presence of very hard artificial 
floors of crushed granite (certainly contemporary 
with the walls), with which the builders furnished 
their enclosures and which, when intact, offer an 
absolutely impenetrable barrier against the in¬ 
filtration of later objects to a lower level. In 
Zimbabwe’s Elliptical Temple alone, Maclver put 
down seven test trenches through these floors to 
see what objects lay beneath. The results of six 
of these tests were as follows : In one case there 
was nothing ; in four cases native objects identical 
with those found above the cement floor with dated 
medieval imports, were discovered ; in one case 
two pieces of imported white porcelain, in company 
with an iron spear-head and native pottery, were 
found. Maclver does not specifically date these 
porcelain fragments, but classes them in his general¬ 
isation as medieval. 

The seventh test, which was made in En¬ 
closure 15, has become historic. Mr. R. N. Hall 
had, in previous years, all but cleared out this 
enclosure, removing 12 vertical feet of deposits 
from above the original cement floor, at which 
level he stopped. His published section shows 
Nankin ohina, Arab glass, and native pottery in 
what he calls his fifth stratum from the top—a 
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stratum immediately overlying the original ceiflent 
floor ; from this fact he inferred its later date. 
Accidentally or otherwise, Hall left a small section 
standing, This was found and critically examined 
by Maclver, who asserts that Hall’s stratigraphy 
was mistaken, and that his fifth layer, containing 
the medieval ohina and glass, was, in reality, not 
a separate stratum, but an integral part of the 
cement foundations of a hut, forming a strati- 
graphical unit with the cement floor on which it 
rested. That being so, the cement would be dated 
by the objects Hall found in it as medieval. 
Maclver carried on excavation at this spot through 
the cement floor down to bed-rock 5 feot or so 
below. He got no datable objects ; but a 
definite stratum of ash and sand was encountered, 
its level being some foot below the level of the 
foundation courses of the Temple walls. This 
lowest stratum contained coiled bronze wire 
bangles, native pottery, and spindle whorls, 
similar to the same objects found associated with 
the medievally dated products at higher levels. 

On inference, therefore, and in conjunction with 
his positive evidence, Maclver urges the approxi¬ 
mate synchronism of the two within a century or 
two. The evidence bound up in that earliest 
stratum is obviously extremely important to the 
whole dating question, and I have concentrated 
our researches upon it. 

At Dhlo-Dhlo, in Matabeleland, Maclver got 
more evidence of a corroborative nature. Beneath 
the unbroken cement floor of a platform in the 
heart of the little stronghold, he obtained Nankin 
china and Arab glass, lying side by side with 
typical African native iron and other objects. 
The midden and other places produced the same 
result. 

My plan of work was as follows: First we tested 
the stratification over a wide, continuous area, not 
only down to bottom, but also with particular 
reference to its behaviour in relation to main walls 
in order to see if evidence could be collected prov¬ 
ing the walls contemporary with a pre-medieval 
level. Secondly, we checked the results by means 
of excavations in the deepest undisturbed sections 
available in other areas, both at Zimbabwe and 
far afield in distant ruins, as well as by excavations 
vertically beneath some structure of unquestion¬ 
able antiquity. 

To fulfil the first part of this programme, a site 
had to be found providing two essentials not easy 
to come by: 

(1) A site unquestionably as old as Zimbabwe’s 
Elliptical Temple. 

(2) A site showing an intact cement floor, and 
yet a site of sufficiently minor importance to war¬ 
rant the inevitable destruction of that floor. 

Dhlo-Dhlo, which I visited and tested on several 
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occasions, failed under the first heading; the 
Zimbabwe Temple and Acropolis under the second. 

The Maund Rums. 

1 found the spot which seemed likely to meet 
the case at the Maund ruins in the Valley of 
Ruins, Zimbabwe. The walls are ruinous, but 
show all the features characteristic of the Temple— 
the rounded, baationod entrances, the grooved 
doorways, the peculiar concave or convex swing 
out of the bottom courses to form stepped ap¬ 
proaches. 

My test pit on virgin ground outside the Maund 
walls to prove the character of the natural soil 
showed 12 ft. 6 in. of yellow granite-sand sub-soil 
of Quaternary age ; this was overlain by a layer 
of red hill-wash about 2 ft. 6 in. thick. This yellow 
sandy soil forms the sub-stratum of the whole of 
the Maund ruins, and excavations were not carried 
below its surface level. The Maund shows the 
curiously disconnected conglomeration of arcs of 
elliptical walls, so'characteristic of the Rhodesian 
ruins. Some of these bound enclosures ; others 
refuse to be connected up on any coherent plan 
whatever. The walls end abruptly, and our ex¬ 
cavations, in only one case, revealed a foundation 
linking up two separated lengths. 

Beneath a thin skin of humus we found 10 in.- 
1 ft. of a hard, yellow, artificial cement formed of 
pulverised granite. This had been laid as a floor 
over practically the whole area, and it covered the 
bottom three or four courses of the walls. This 
cement, in turn; overlay 2 ft. 6 in.-3 ft. of a 
brown-red, silty soil of natural origin—hill-wash— 
but containing charcoal, sherds, and iron tools and 
slag. Upon this the walls were actually built, and 
we found this to be the case, with only one excep¬ 
tion. in every one of the twenty-nine segments of 
walls contained in the Maund ruins. (Substantial 
sections were left standing for examination by 
members of the British Association.) The red, 
silty soil passes vertically beneath the walls, which 
rest directly on it without any prepared foundation. 
In only one case does a wali rest upon the granite 
cement floor already described, and this wall 
appears structurally to be an after-thought. Above 
the cement floor there was a layer of humus of 
variable thickness, containing abundant sherds. 

In the absence of any established sequence for 
anoient Rhodesian pottery, it is impossible to eay 
with confidence what objects in this latter position 
belonged to the period of the cement flooring (the 
Zimbabwe period, let us call it) or what had shifted 
down on to it through the humus—or, inversely, 
what had shifted up into the humus from the 
surface of the ancient floor beneath. Though the 
cement flooring is barely covered in some places, 
in many others there is a large amount of red clay, 
looally called dagga, extensively introduced into 
these and all other ruins for hut building (‘ pole 
and dagga ’ huts). In places the dagga olav is 
piled over the granite cement floor, and in others 
there are clean cuts through the cement and these 
are filled with dagga. This shows that the dagga 

No. 3129, Vol. 124] 


[OoroBitB 19* 1929 

is later than the cement, but there is little differ¬ 
ence in the respective contents, and probably no 
great length of time separates them. 

Beneath the intact granite cement floor 10 in.- 
12 in. thick, and as hard as stone, we obtained 
418 sherds of coarse, gritty, red-brown ware' The 
rims have a flat lip sometimes decorated with 
diagonal or other arrangements of shallow, square 
or round punches in the wet clay. Dr. Maclver 
figures what appears to be similar ware from the 
Niekirk ruins near Umtali. It is of interest to 
remember that he judges the Umt&li-Niekirk 
Inyanga group of ruins to be rather older than 
Zimbabwe. With this class of rough potteiy was 
a small quantity of plain black polished ware, 
indistinguishable from that found all through the 
higher levels. Iron slag and weapons were found 
throughout this layer, and also fragments of bangles 
of flat bronze wire coiled over grass fibre. These 
finds are just what Maclver got in his lowest ash 
stratum in Enclosure 15 of the Temple. 

No case can be established for an occupation 
before the building period, and all objects ex¬ 
cavated from a sealed deposit of this period in the 
Maund are typically Bantu. In the course of the 
work, interesting paved pathways were uncovered ; 
these will be discussed when the detailed results 
of the work are published. 

The Acropolis Sites. 

The hill-top fortress shows evidence of many 
successive additions, of terraces faced by curving 
walls, around the original centre ; it also contains 
the enclosure called the Western Temple. Two 
test-diggings revealed the middens of the early in¬ 
habitants. One of them reached granite boulders 
at 18 ft. Here the top 12 ft. 6 in. was dagga olav, 
artificially laid down. It yielded good iron imple¬ 
ments and fragments of a soapstone bowl in the 
top 5 ft. Below the dagga was a black midden 
with ox and other bones, sherds, also two un¬ 
decorated native pots, Bix pottery phalli and frag¬ 
ments of bronze wire bangles. On rock-bottom 
there were two more pots, apparently Bantu, and 
another phallus. 

The other pit, whioh was dug through a 
terrace, showed a paving of thin granite slabs 
15 ft.-17 ft. below the surface, surrounding a curious 
stone structure; the objects found in the under¬ 
lying 5 ft,-6 ft, of black midden are therefore as 
definitely from a sealed deposit as those from the 
Maund. This midden, at 18 ft.-25 It. beneath the 
present surfaoe, obviously comparable with the 
other, yielded further types of objects such as 
three fragments of iron tools, iron slag, a white 
porcelain bead threaded on thin bronze wire, and 
eighty other imported beads in opaque glass. 
Sherds included the usual black or grey ware, but 
also fragments similar to those in the lowest 
stratum in the Maund. Here, therefore, there were 
inhabitants when the building of pavements such 
as those of the Maund came into use; whilst at 
some still later period, the area was levelled tip 
to form a terrace, with high retaining wall, by 
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the introduction of dagga and rubble, completely 
burying thereby the earlier building. This evi¬ 
dence is in harmony with that obtained in 
1915 by Mr. Douslin ( Proc . Rhodesia Sc . Assoc,, 
June 1921-22). 

The Elliptical Temple. 

Trenches totalling 260 ft. in length and averaging 
5 ft. 6 in. in depth have been made near the 
Temple, in every case reaching down to the granite 
rock. The results have been the same everywhere, 
the finds from bed-rock level being analogous to 
those from the midden on the Acropolis. These 
finds give confirmatory evidence but are not of 
primary value because they do not come from 
sealed deposits. In one place, adjoining the Mauch 
ruins, rock bottom is reached at 9 ft., or about 
4 ft. 6 in. below the bottom course of poorly built 
walls. Here there are two superposed stone pave¬ 
ments, and here again the oldest layer, a bed of 
grey ash and sand 1 ft. 3 in.-1 ft. 6 in. thick, resting 
on bed-rock, yielded imported glass beads. As 
this layer passes under the walls, it may be 
older than they, or it may belong to the period of 
construction. 

Around the Conical Tower have rallied the 
theories of foreign origins and, with the consent of 
the Rhodesian Government and the help of a 
mining engineer, a tunnel was driven under the 
Tower from side to side, exposing the underlying 
deposits down to bed-rock. The tower rests, with¬ 
out any prepared foundation, on 5 ft. 6 in. or so 
of granite-sand. This sand yielded two palflooliths. 
Above this came a thin layer of reddish silt similar 
to that in the Maund ruins ; this was sieved and 
washed. The objects recovered are a small iron 
band or damp, a tiny gold bead, traces of a coiled 
bronze bangle, and a sherd of black pottery with 
metallic polish, similar to the ware found so abun¬ 
dantly in all our other excavations. 

The purpose of the Tower remains obscure ; no 
evidence has been found to suggest it was a grave ; 
its workmanship is so haphazard that in a diameter 
of 18 ft. 4 in. there is a fall of 119 ft. That this is 
not due to later subsidence is shown by the fact 
that thicker courses to correct the error in the 
ground courses have been introduced higher up the 
Tower. This is scarcely the work of high civiliza¬ 
tion, and this opinion has been confirmed by 
numerous archaeologists and engineers who visited 
the ruins with the British Association. 

Sites in the Sabi Rbsbbvh. 

This reserve, of about 9,000,000 acres, lies on the 
watershed of the Sabi and Inyazitza Rivers. 
Matindere, the best blown of the ruins here, has a 
rare dentelle pattern in its crescentic girdle wall. 
We made 160 ft. of trenches, reaching granite 
under about 2 ft. of veldt soil and rubble arti¬ 
ficially introduced. The finds were the usual ones, 
and, in the adjacent midden, more than a thousand 
glass and shell-disc beads were obtained, as well 
as nineteen others of metal, bronze, and copper. 
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Chiwona ruins, unknown to all but four white 
people, yielded rough pottery phalli, hollow per¬ 
forated bones such as are known from Khami, 
imported beads, bronze wire bangles and spindle 
whorls from the midden outside the walls. The 
site showed signs of recent occupation. A variety 
in the rather stale list of finds is a fragment of 
black polished pottery with a frog modelled in 
low relief climbing up to the brim. 

Mshosho ruins, with relics of massive walls and a 
true Zimbabwe style of entrance, yielded, both 
from the midden and from the bottom of a fine 
rock-passage, recalling that of the Zimbabwe 
Acropolis, more beads, establishing its age as con¬ 
temporary with that of the other ruins, Mshosho 
also had stone foundations for grain bins on its 
terrace-walls and contemporary with them. 

Chibrumani ruins in the Sabi-Deruli district 
were also examined, and yielded similar results. 

Beads have been classified from sites ranging 
from Dhlo-I)hlo in Matabeleland to the eastern 
regions of Mashonaland ; these beads link up the 
dating evidence over this wide area. 

Dating. 

Two fragments of Celadon glaze were obtained 
from the foundations of a hut of no stratigraphical 
importance, and these are said by the British 
Museum to be of the Sung period, tenth to 
thirteenth century a.d., but they probably reached 
this remote spot later on. As to beads, Mr. 
Horace Beck makes a preliminary statement that 
some are of south Indian types, not later there 
than 900 a.d. Other beads are of types found 
in remains of villages in Malaya, and also in 
similar sites in Borneo, the earliest dating for 
which seems to lie between 600 and 1100 a.d. We 
thus have imports the extreme dating limits of 
which in their homelands lie between 600 and 
1300 a.d. : this evidence is supplementary, there¬ 
fore, to that of Dr. Maclver. I should like to take 
this opportunity of expressing my admiration for 
his sound pioneer work. 

It is inconceivable to me, as it was to Dr. 
Maclver, how a theory of Semitic origin could ever 
have been started. Every detail in plan, building, 
and contents seems African Bantu. Further, the 
construction is such that, apart from repairs, not 
one stone would be standing on another in a period 
reckoned in millennia and not in centuries. My 
respect for, and interest in, the Rhodesian ruins is 
enormously strengthened by those conclusions. 
Instead of a degenerate offshoot of a higher 
Oriental civilisation, we have a vigorous native 
culture showing high organisation, originality, and 
industry. It is a subject worthy of all the research 
South Africa can give to it; South African students 
must be bred to pursue it. 

The thanks of the expedition are due to the 
Governments of Southern Rhodesia and of the 
Union of South Africa, to the Union, Air Force, and 
to vjery numerous other helpers. The full results, 
with plans, diagrams, and other illustrations, will 
be published in book form. 
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The Millilitre. 

By Verney Stott, National Physical Laboratory* 


T HE founders of the metric system sought to 
establish a simple relationship between units 
of volume based on units of length and units of 
volume defined as the space occupied by a specified 
mass of water. To this end they decided that the 
kilogramme should be the mass of a quantity of 
water, which, at its temperature of maximum 
density, had a volume of one cubic decimetre. 
Lavoisier and Hatiy made a provisional standard 
kilogramme and Lef6vre-Gineau and Fabbroni 
were entrusted with the construction of the 
standard afterwards known as the ‘ Kilogramme 
des Archives \ Their work was reported to the 
Commission des Poids et Mesures in 1799, and the 
1 Kilogramme des Archives * was accepted as being 
accurately in accordance with the original defini¬ 
tion of the kilogramme. The litre at that time 
could be regarded either as a cubic decimetre or 
as the volume, at its temperature of maximum 
density, of one kilogramme of water. 

During the nineteenth century, however, serious 
doubt arose as to whether the accepted standard 
kilogramme actually did comply with the original 
definition of the kilogramme. This was because 
various determinations of the mass of definite 
volumes of water, such as the determination in 
1821 of the mass in grains of a cubic inch of water, 
when reduced to metric units, gave very discordant 
results, as shown by the following table : 

Mass of Water having a Volume of One 
Cubic Decimetre at 4° C. 

1821 Shuckburgh and Kater (Engl and) 1000• 4 7 5 g 
1825 Svanberg, Cronstrand, Berzelius, 

and Akerman (Sweden) . 1000 290 g 

1831 Stampfer (Austria) . . 909-750 g 

1841 Kupffer (Russia) . . . 999-931 g 

A proposal to construct a new standard kilo¬ 
gramme brought the whole subject under review 
in 1872, and the Commission Internationale du 
Mfctre, after full consideration, then decided that 
the international kilogramme should be a copy of 
the 4 Kilogramme des Archives \ The terms of 
the resolution were: 

Consid6rant que la relation simple, 6tablie par les 
auteurs du systeme m6trique entre Tunite de poids et 
Tunite de volume, est repr£sent6e par le kilogramme 
aetuel d’una mani6re suffi&amment exaote pour les 
usages de 1’industrie et du commerce et meme pour la 
plupart des besoins ordinaires de la science ; 

Considerant que les sciences exactes n’ont pas le 
meme besom d’une relation num^riquement simple, 
mais seulement d’une determination aussi parfalte que 
possible de cette relation ; 

Considerant enfin les difficulty que ferait nattre 
un changoment de 1’unite actuelie de poids metri que ; 

II est decide que le kilogramme international sera 
deduit du kilogramme des Archives dans son etat 
actual. 1 

Thus the original definition of the kilogramme 
was deliberately abandoned, and the kilogramme 
is now simply the mass of the plain cylinder of 
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platinum-iridium alloy known as the International 
Prototype Kilogramme. 

As a result of this decision, the litre could no 
longer be regarded as equal to both the cubic 
decimetre and the volume at its temperature of 
maximum density of one kilogramme of water. 
The litre, however, was not precisely defined until 
1901, when the definition at present accepted was 
formulated as follows : 

L’unit^ de volume, pour les determinations de haute 
precision, est le volume occupe par la masse de 1 kilo¬ 
gramme d’eau pure k son maximum de densite et sous 
la pression atmospherique normale ; ce volume est 
d6nomme litre, 2 

As a consequence of this definition of the litre 
and the earlier abandonment of the original defini¬ 
tion of the kilogramme, there is now no direct 
theoretical relationship between the definitions of 
the litre and of the cubic decimetre. The relation 
between the two units rests entirely upon experi¬ 
mental determination. As a result of extensive 
series of experiments carried out with great care 
at the Bureau International des Poids et Mesures, 
Sfevres, 8 and a recent small correction introduced by 
Ch.-fid. Guillaume, 4 the value accepted at present 
for the relation between the two units is 
1 litre = 1000*028 cm 3 . 

Any uncertainty in this equivalent may be regarded 
as confined at most to one or two units in the last 
decimal place. Remembering that Lef&vre-Gineau 
and Fabbroni made the ‘ Kilogramme des Archives * 
in the eighteenth century, the smallness of the 
difference between the litre and the cubic deci¬ 
metre shows that their work must have been 
carried out with great care and skill. 

It is perhaps unfortunate, but, in view of the 
great experimental difficulties, scarcely surprising, 
that the International Prototype Kilogramme does 
not exactly fulfil the intentions of the founders of 
the metric system. As a result, there now exist 
two distinct metric units of volume—the cubic 
decimetre and the litre—which are nearly equal 
in magnitude, and confusion has arisen through 
due regard not always being taken of the distinc¬ 
tion between the two units. For most practical 
urposes the difference is so small as to be negligible, 
ut where high accuracy is neoessary it cannot be 
ignored. 

The two units correspond in type to the cubic 
foot and to the gallon respectively in the British 
system, and both types of units have their uses. 
For example, where quantities involving volume 
occur in mathematical calculations, or when 
volumes are determined directly from linear 
measurements, the cube of the unit of length is 
normally the appropriate unit of volume; many 
determinations of capacity or volume are, however, 
most conveniently made by methods involving 
the weighing of quantities of water or other liquids 
and the second type of unit is then the more 
appropriate. 
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In scientific work involving the use of volumetric 
glassware, a further source of confusion has been 
introduced into the question. About the middle 
of the nineteenth century, at a time when, as we 
have already seen, the mass of a cubic decimetre 
of water was not at all accurately known, Mohr 8 
suggested, in effect, that the space occupied at 
37*5° C. by a quantity of water having an apparent 
weight in air of one gramme should be taken as the 
unit of volume for the purpose of calibrating volu¬ 
metric glassware. His system, therefore, did not 
involve any knowledge of the weight of a cubic 
centimetre of water, which was a distinct advantage 
when accurate data for this was not available, but 
quite inexcusably he oalled hie unit a cubic centi¬ 
metre. The system was widely adopted, and the 
practice still exists to-day of regarding, say a 
44 1000 c.c.” flask, as being correct, if, at its own 
standard temperature, it contains a quantity of 
water having an apparent weight in air of one 
kilogramme, this being a stage less definite than 
Mohr, who did retain a definite standard tempera¬ 
ture. Actually such a flask, if its standard tem¬ 
perature were 15° C., would contain 1001-98 cm 3 . 
Further, apparatus made on this basis and marked 
“ c.c.” exists side by side with apparatus similarly 
marked 44 c.c.”, but correctly calibrated in terms 
of the cubic centimetre. Thus of two flasks each 
marked " 1000 c.c.”, one might contain 1000 cm 8 
and the other 1001*98 cm 8 . 

The Joint Committee for the Standardisation of 
Scientific Glassware found that one of its first tasks 
was to consider this position, and in 1924 it unani¬ 
mously recommended : 

That the recognised international metric units— 
the ‘ litre * (1) and * millilitre * or thousandth part of 
the litre (ml)—shall be used as tho standard units of 
volume, and that standard volumetric glassware shall 
be graduated in terms of these units and marked ‘ ml ’ 
instead of 4 c.o.\ a 

In the edition of the pamphlet, “ Tests on Volu¬ 
metric Glassware”, issued in 1924, the National 
Physical Laboratory also strongly recommended 
tho use of the millilitre for volumetric glassware. 

British manufacturers quickly acted on these 
recommendations, and for some years past practi¬ 
cally the whole of the volumetric glassware submitted 
to the National Physical Laboratory for test has 
been marked - 4 ml* by the manufacturers and 
calibrated in terms of the millilitre. 

A parallel development, also recommended by 
the Joint Committee for the Standardisation of 
Scientific Glassware, is the increasing use of the 
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millilitre and the abbreviation ‘ml’ in publica¬ 
tions dealing with methods of analysis. For 
example, whust 4 c.c/ was used in the first edition 
of “ Standard Methods of Testing Petroleum and 
Its Products”, published in J924, ‘ml’ was ex¬ 
clusively used in the second edition published in 
1929. The millilitre is also being used in Govern¬ 
ment publications, for example throughout the 
section on methods of analysis in Statutory Rules 
and Orders, No, 421—The Fertilisers and Feeding 
Stuffs Regulations, 1928. It is also used in papers 
on analysis in the American official publication, 
Bureau of Standards Journal of Research ; incident¬ 
ally, the Bureau of Standards reoomraended the 
use of the millilitre for volumetric glassware in 
1916. 

Another direction in which tho millilitre is being 
employed in preference to the cubic centimetre is 
in the use of g/ml as a unit of density instead of 
g/cm 3 . In the International Critical Tables ”, 
for example, g/ml is extensively employed. This 
is a logioal development from the fact that ulti¬ 
mately practically all determinations of density 
involve the density of water, which from the defini¬ 
tion of the litre is unity at its temperature of 
maximum density (approximately 4° C.) when 
expressed in g/ml. It follows that specific 
gravities $t/ 4 » c. are identical with densities in 
g/ml at the temperature t. Sometimes, however, 
specific gravities 8 t/4°c. are quoted as densities in 
44 grammes per c.c,”, even though the number of 
significant figures given is such as not to warrant 
the difference between the millilitre and the cubic 
centimetre being thus ignored. 

In general, the millilitre is the most appropriate 
unit to use whenever the particular determination 
is such that the millilitre is directly involved in 
virtue of the weighing of quantities of liquid enter¬ 
ing, directly or indirectly, into the determination. 

It would probably avoid a considerable amount 
of very undesirable uncertainty and confusion if 
the correct internationally approved abbreviations 
ml and cm 8 were systematically employed to 
represent the respective units and the abbreviation 
4 c.c,' entirely discarded. 

nrauooRAPHT. 

1 “Commission Internationale du Mfetre—Reunions Gdtteralos de 
1872 ", Procte-Verbauz, p. 36. 

* " Comptes Rendus des Sdancoa de la Trototemo Conference Generate 
dea Polds et Mesurei reuni A Paris an 1901", p. 37 (Trav. a M4m 
vol. J2). 

• Trav. et M4m. t vol. 14, 1010. 

4 “ La Creation du Bureau International dea Folds et Mean res et son 
(Xuvre ", Ch.-fid. Guillaume, Paris, 1927, p. 268. 

4 “ Ober die Alchuns der Liter-Flaschou.” Ft. Mohr., Z. anal. Chm., 
7, 258; 1868. 

4 "Unite of Volume”, Report No. 1, Joint Committee for the 
Standardisation of Scientific Glassware, 1924. 


Obituary. 


Prof. W. H. Perkin, Jun., F.R.S. 

HE death of William Henry Perkin, junior, 
ort Sept. 17, is both a tragedy and a catas¬ 
trophe in chemistry. The loss is irreparable : men 
of his type are not being made to-day; they cannot be 
under the prevailing system. He is taken from us, 
not after he had accomplished, his task, but in the 
fullness of his working powers, as ardent as ever 
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in his enthusiasm for the laboratory bench as the 
fons et origo of all chemical discovery. There have 
been disturbing signs of late years that he was losing 
some of his physical vigour. At the time of the 
Pedler lecture, in May last, he admitted that he felt 
ill but no organic lesion was discovered and his 
death has not been assigned to any definite cause. 
The beginning was severe stomach derangement. 
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Perkin’s career was straightforward and un¬ 
eventful. Bom on June 17, I860, not with a silver 
spoon in his mouth but one of horn or bone, full of 
colour, only four years after his father’s discovery 
(when eighteen years old) of the first aniline dye¬ 
stuff, Mauve , he grew up in the healthy atmosphere 
of rural Sudbury, at first going to school locally, 
then, at the age of fourteen, to the City of London 
School, passing at seventeen to the Royal College 
of Science, whence after two years he went to 
German universities, first to Wislicenus at Wtirtz- 
burg, then to Baeyer at Munich. He was five years 
abroad. On his return he spent a year in the Owens 
College, Manchester. In 1886 he went to Edin¬ 
burgh as first professor of chemistry at the 
newly founded Heriot-Watt College, of which 
(Sir) F. A. Ogilvie was Principal. Hudson Beare 
was his engineering colleague. Here Kipping was 
his assistant—until he became mine. I recollect 
going north to steal him, because of the reputation 
the two had already made for themselves. In 
] 802 Perkin passed from Edinburgh to Manchester, 
to succeed the great Sohorlemmer and become the 
colleague of H. B. Dixon. In 1912 he was appointed 
to the chemistry chair at Oxford, in succession to 
Odling. Odling had quietly collected Durers and 
given delightful breakfasts : Perkin at once began 
to make chemistry hum and, at the same time, 
played the piano and tilled the soil, with his own 
hands, with a skill and vigour and bonhomie un- 
imagined up to that time to be possible in the river- 
valley atmosphere of grassy, wordy, Oxford. Hav¬ 
ing had relations in Oxford, with whom I often 
stayed as a youth, I have known the town at least 
since 1860 ; I have, therefore, always been specially 
interested in the University. At the time of 
Odling’s appointment, we—young chemists of the 
day—foresaw and knew what must be the fate of 
our subject during his reign. 

Excepting the fine work of the Harcourt school, 
Oxford was chemically dead when Perkin went 
there : now it is alive—even exploding ; alive too 
in the other sciences ; rather eaten up with mathe¬ 
matical vanity, perhaps, yet well upon the upgrade, 
with many of its early failings corrected (see 
Natube, June 16,1904 ; June 30,1921). The chief 
danger lies in itfe neglect of the arts. Whereas, 
formerly, it was all for words, to-day it is unduly 
neglecting them and fostering the fell disease of the 
age—specialisation. It is strange that Universitas 
should now spell narrowness. The pendulum of 
reform will always swing too far. The unholy 
competition which prevails in the schools, the false 
motives which guide study, are common to all 
schools : the starkly staring vice of an age of highly 
competitive commerce, unrelieved by any higher 
aesthetic sense. The spirit in which the Perkins 
have worked is all but dead—the cry of art for art’s 
sake, of science for the sake of science, is seldom 
heard : instead, bold advertisement extends even 
unto the most distant stars; the Nobel prize, medals 
and honours invite. An Epstein ugliness is allowed 
everywhere. The Epsteins would even restore us to 
phallic worship, it seems : at least, the railway 
magnate is actively aiding them to do so. Perkin 
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senior would have loathed >to pass through St. 
James’s to-day ; his sympathy would be entirely 
with St. Giles. 

As soon as the young Perkin could toddle, to be 
with his father he will perforce have followed him 
into his laboratory : to be duly taught how to blow 
himself up without harm, then left to develop : we 
know he learnt much at home. There is no reoord of 
distinction at school. Perkin jun. took to chemistry 
as a duckling takes to the water: it was in his 
blood, it was in his bones. He became one of the 
most accomplished and productive workers the 
world has known : like his father before him, he 
did his work—all the critical part of it—himself. 
His students were more often than not just his body 
slaves—employed in preparing endless amounts of 
difficult raw material, for he had princely ways of 
working with large quantities ; yet could do with 
microscopic amounts. No Lamarckian influences 
were the cause of his character : no manganese he 
ate ever made him black (it’s pretty certain it 
hasn’t any moth) : he was the purest possible pro¬ 
duct of an hereditary transmission of genius ; his 
younger brother, A. G., is all but his twin as a 
chemist, also gifted with 4 fingers ’ of surpassing 
delicacy. 

To understand the sons it is necessary to have 
known the father. When their characters have 
been grasped, he and his two sons will stand out as 
a veritable trinity—one nature in three bodies : 
necessarily with variations but alike at core, in¬ 
tellectually and morally. It is a matter of interest, 
that a third son, by a second wife, who also took to 
chemistry and became a consultant, was purely 
commercial in his outlook and had none of the holy 
fire in him which almost consumed his father and 
step-brothers. I am one of the very few who knew 
the father intimately but many are left who have 
known the sons : if we are* ever to understand the 
psychology of the chemist, it behoves us all, with¬ 
out delay, to write down all that we know of the 
triad, giving such analyses as each of us can—leav¬ 
ing the several accounts to be collated and woven 
into a memoir by competent sympathetic hands. I 
already have one invaluable notice, from one of the 
first to work under him in Manchester. Whoever 
may write “ Father and Sons ” will have an oppor¬ 
tunity of framing an epic of modem discovery of 
surpassing interest. 

W. H. Perkin the first was a phenomenon. At 
fourteen he took his own photograph ; he also 
applied to Faraday for a ticket of admission to the 
Royal Institution and attended bis lectures. Less 
than ten years afterwards, Faraday returned the 
compliment by being present at the lecture Perkin 
gave at the Chemical Society (May 1861) on 
“ Colouring Matters derived from Coal Tar He 
made his discovery of mauve (1856) when a lad of 
eighteen: it is true, while a student under Hofmann 
—-but as a private venture, in his laboratory, at 
home. The primary discovery meant little, it was 
an accident; the separation of the dyestuff by 
one so young and untrained was a great feat; a still 
greater was the persistence he showed in getting it 
tested as a dyestuff in practice ; greatest of nil w*i 
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the marvellous skill and enterprise he displayed in 
undertaking its manufacture for dyers’ use. The 
founder of the organic chemical industry, now a 
colossal enterprise, he was a full-blown manufacturer 
at nineteen ; so magnetic was his enthusiasm, that 
his father (a builder) was inspired to put most of 
his capital into the son’s new venture, his brother to 
become his helper, especially on the business side. 
Almost everything had to be done for the first time 
—materials got together, appliances designed, pro¬ 
cesses invented, every detail worked out. 

Perkin sen., in fact, was possessed not merely 
with scientific interests but with an astounding 
technical flair. A few years later, when Graebe and 
Liebermann made the colouring matter of madder 
root, alizarin , artificially, Perkin joined in the 
chase and was the first in the field with a practical 
process, that upon which the most remarkable and 
intricate industry of modem times has been largely 
built up. It is noteworthy that Faraday was the 
first to use the sulphonation method which Perkin 
adapted to the manufacture of alizarin. Still later, 
by the discovery of a method of producing coumarin 
—the odoriferous principle of the Tonka bean— 
Perkin was to lay the foundation stone of the arti¬ 
ficial perfume industry, though by this time he was 
too tired of the works to develop his discovery ; he 
also contributed not a little to the artificial produc¬ 
tion of indigo, the importance of which, of course, 
he could not foresee. 

Nevertheless, successful to a moderate degree as 
he was as a manufacturer, he was so possessed by 
the demon of scientific inquiry, that Perkin sen. gave 
up his business in the early 'seventies and turned 
his attention once more exclusively to his labora¬ 
tory. I learnt to know him at this period and be¬ 
come his fellow secretary at the Chemical Society. 
Great as he was as a manufacturer on the technical 
side, he lacked the commercial spirit, I have never 
known a more upright, less worldly man. Herein 
lies the explanation of the son. The holv spirit of 
inquiry, which burnt so steadily in the father, flared 
up in the son, at an early age—probably the fire 
was greatly fanned by Baeyer. In praise and pur¬ 
suit of what he always spoke of as Research, Perkin 
jun. was as mod as several Mad HaMers . His joy 
over each beautiful new substance was extreme— 
he gloried in constructing. This gave him his 
power but limited his sense of proportion and his 
influence. He hod no patience with those who did 
not engage in research : in fact, he thought little of 
them as chemists. In his laboratory, he was 
master of a supreme technique. Yet he never dis¬ 
played the technical flair shown by his father. I 
believe the work he did for the chemioal industry, 
during and after the War, was of no particular 
moment—he had not really seized its problems and 
made little contribution to its development, except 
in details. Of all our chemists, he has been the 
most human, the most inspiring, in his absolute 
adoration of the laboratory and its ineffable art— 
an art fully disclosed only to the few—an art in¬ 
sufficiently encouraged and practised to-day: yet 
the art upon which alone industry and progress are 
founded. Hypotheses may be built up in the air 
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and stated upon paper : they can only be tested 
and developed in the laboratory. Our schools have 
yet to give proper training in the use of the labora¬ 
tory—to put it upon a scientific and real footing. 

Perkin jun. has set Oxford a great example and a 
great task : that of organising the teaching of 
chemistry as a whole science and making it effective 
as such, as the necessary helpmate of all the experi¬ 
mental sciences and as underlying life. Oxford and 
Cambridge are national universities, not technical 
schools ; it should be their office to provide general 
scientific instruction for all—not to rear narrow 
specialists. They receive between them by far the 
most important share of the intellectual ability Pf 
the country. It behoves them to return this in the 
highest state of efficiency. Unfortunately, the 
method which prevailed in the past, especially in 
literary subjects—coaching in association with 
competitive examination—has been extended into 
natural science studies. The result is an artificial 
system of education which is not calculated to fit 
the recipients for really efficient service in the world. 
The coached mind never gains a proper freedom. 
The work the system entails upon teachers—work 
that is highly remunerative and therefore popular 
—can have but one result: that of sterilising the 
teachers’ practical activities as original inquirers. 
Men coming from universities where coaching does 
not prevail, on the average, are better trained for 
public service than are those coming from our two 
ancient universities. The public schools suffer 
greatly under the system : having been coached 
themselves, the teachers they draw from Oxford 
and Cambridge naturally ooach rather than train 
the young minds they direct. The whole country 
suffers as a consequence. The funds and adminis¬ 
tration of the two universities have been made the 
subject of public inquiry and regulation : far more 
important would it be to examine into their ethics 
and raise these in standard. An appointment in 
chemistry at Oxford to-day is no local affair but a 
matter of national concern—suoh is the present and 
coming supreme importance of the science. 

The act by which Perkin jun. made himself most 
noteworthy in the University of Oxford was in 
securing the provision of a fourth year, to be spent 
in learning the methods of research, as necessary 
for the honours degree. It is a grave question 
whether this be a wise provision. It involves the 
assumption, that the years previous to the fourth 
are not years in which the spirit of inquiry is incul¬ 
cated and rampant. They should be—yet, if they 
were, it would not be necessary to set aside the 
fourth year for the purpose. To begin in the fourth 
is too late. There are many students who never can 
become original workers : at least some of these 
may be trained to be very effective teachers. Men 
of the Perkin spirit may well have exaggerated the 
value of the quality which is their inherited and 
almost divine prerogative. 

Perkin jun. has painted a wonderful gallery of 
chemical portraits—among them several master¬ 
pieces : in the polymethylene series; in the terpene 
series, last but not least in that most fascinating 
of all—the great group of natural alkaloids. To 
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discuss these is now impossible: of their permanent 
great value there can be no doubt. He painted 
many studies in preparation for larger compositions; 
he scarcely ever descended to pot-boilers. Probably, 
he is most deserving of study as a great master of 
method ; the certainty of his touch was most re¬ 
markable ; the range and extent of his knowledge 
of past achievement was astounding. Yet he 
formed no school at Oxford. The fine laboratories 
he built were largely used for elementary instruc¬ 
tion in organic chemistry but men did not go to him 
from the colleges : those who worked under and 
with him mostly came from outside. He was no 
prophet in his own house. The college system must 
be made to give way to one of unselfish co-operation, 
if training in chemistry, as a complete scienoe, ever 
be given in Oxford. The mistake Perkin jun. made 
in going there was not to make this a condition of 
his entry—he was strong enough to exact such 
bargain. The change had already been made in 
Cambridge. The man appointed to be his successor 
should be strong enough to carry out this necessary, 
most vital reform. 

Although Perkin’s fame among chemists was 
even greater than that of his father and the value 
of his work was fully recognised here, it was not 
everywhere properly rated abroad ; the list of his 
honours is not long. Especially have we to com¬ 
plain that he was never awarded the Nobel prize. 
His work may be equated with that of anyone who 
has secured this : very few of the chemists to whom 
it has been given have done work of the same im¬ 
portance to our science. His work was not merely 
that of a pioneer and highly original in design 
and execution : he pulled many plums out of the 
chemical pie, succeeding not once but often in 
solving grand problems. Still, there was nothing 
of the sensational about his work and his modesty 
ever prevented him from advertising. In this 
respect he was a simpler man even than his father. 
The Swedish assessors seem to have no eye for an 
English chemist—thus, in the past, they have over¬ 
looked men such as Crookes and Dewar. “ Most 
injustice is not inflicted deliberately but because 
people do not take the trouble to think things out. 
Thinking gives them headaches and, if persisted in, 
may cause them "to change their opinions. So it 
simply isn’t done ” (Rudyard^ Kipling). I have 
heard it said, that this was because these were not 
nominated by their countrymen : the excuse will 
not apply to Perkin jun. if the rules for the race 
involve this, the sooner they are altered the better : 
it should rest with the assessors to take all necessary 
steps to make the award in a scientific spirit, not 
contingent upon chance nomination. Colleagues, 
if not countrymen, are too often jealous of each 
other and inclined to work in companies. Overdue 
also is an inquiry of the effect of the prize upon our 
scientific morale —whether it have not introduced a 
wrong spirit into the art of experimental inquiry 
and whether the money could not be used to better 
purpose. 

Perkin jun. was also overlooked by his father’s 
Livery Company, the Leathersellers. He should 
long ago have been made an honorary freeman. 
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His father’s picture hangs in their Great Hall. 
The gown he wears is proof that he was appreciated, 
at least by Scottish learning: the St. Andrews 
scarlet is made dominant through him in the City 
of London. 1 have often said that some day the 
picture will be the most valuable possession' of the 
Guild. When Master, Perkin grimly sought to make 
water prevail at their festive board and would have 
filled the Loving Cup with mere soda-water; perhaps 
this made the name less thought of than it should 
have been. 

Perkin jun. had a very happy life, He was ever 
full of joie de vivre. He was happy in his achieve¬ 
ment, happy in his home. He married in 1887. 
Kipping, in the course of his studies, had discovered 
l>eauty among his cousins in the Quantocks and 
took the chief with him, in the long vacation, to 
Bridgwater, to stay with his uncle, W. T. Holland. 
Perkin at once fell to the eldest daughter; 
Kipping, a little later, married the second. After¬ 
wards, when Kipping was my chief assistant at 
the Central Technical College, Kensington, and 
Lapworth a student with me, visiting Kipping, 
Lapwortk was captured by the youngest sister. 
Three distinguished chemists thus became inti¬ 
mately linked through their wives. It is a distress¬ 
ing fact that these unions were not all fruitful: only 
Kipping had children. The two Perkin brothers 
have no issue, so that the male line comes to an end 
with them. There would seem to be some influence 
at work promoting sterility in scientific workers. 
The problem is one needing close attention, especi¬ 
ally by the advanced woman ; no birth control 
seems called for, rather the opposite. Perkin was 
a man of great physical as well as spiritual energy. 
Whatever he did was done with an astounding in¬ 
tensity and concentration of purpose—he never 
spared himself. In Manchester, he played crioket 
and also tennis with great vigour. Then, when the 
pace became a little too rapid, he took to gardening 
and became an expert in the glass-house cultivation 
of auriculas, carnations and chrysanthemums; he 
has always been noted as a successful grower of 
carnations. At Oxford, he gloried in roses and the 
herbaceous border. 

To limn father and sons fully will be to tell a 
wonderful story of effort and achievement. Such 
differences as there have been between them are 
rather of time than of temperament. The father 
was an early Victorian, with a highly developed 
vein of narrow Victorian piety—an evangelical, 
almost a puritan—accentuated probably by his 
wife’s rigidity of outlook. Sons brought up in such 
an atmosphere naturally tended to go off at a tan¬ 
gent—yet never viciously. It has been told of one 
brother, that he added to his pocket money by 
playing the flute in a music hall orchestra: the 
parents would have thought him to be in the grip of 
the devil had they known this. The sons have be¬ 
longed to our modem period, though scarcely to 
the ‘ skirt above knee ’ stage; a dismay of ankl e to 
the beauty line was sufficient for W. H. jun., who 
was always the simple aesthete. W. H. sen. was a 
good judge of wine in his early days and his brother 
was always the bon-vivant; later he became total 
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abstainer and vegetarian, probably to his injury. 
W. H. jun. loved good living and kept a good cellar 
—college port appealed to him when of the right 
age. He was eminently hospitable, especially to 
musicians—entertaining if possible, everyone of 
musical distinction who happened to come to 
Manchester or to Oxford, greatly enjoying the 
opportunity that this gave him of indulging his 
love for chamber music and playing piano in trios 
and quartettes. The father played both the piano 
and the violin—the sons have been little short of 
professionals, the younger being master of almost 
every wind instrument. 

Sweet were the uses he made of heredity—with 
it seeing good in many things. His loss is to be 
bitterly deplored in our science and in our society. 

Henry E. Armstrong. 


Mrs. H. R. Mill. 

Frances Mill, who died Sept. 10, was the 
daughter of Dr. F. R. MacDonald, and was born 
at In votary, Argyll, where for a time she attended 
the Parish School. The effects of its democratic 
atmosphere were perhaps discernible in the adapt¬ 
ability and wide sympathies which made her later 
an accomplished hostess, and enabled her to find 
points of contact with all sortB and conditions of 
people. She displayed early a great interest in 
geography and the kindred sciences, and a visit 
of about a year’s duration to Australia, prior to 
her marriage to Dr. H. R. Mill in 1889, stimulated 
this interest, and helped to prepare her for her 
prolonged collaboration with him in his geographical 
and meteorological work. She proved a quick and 


careful proof-reader, prepared the indexes to most 
of her husband’s books, and acquired great skill 
in the painting of lantern slides for use in con¬ 
nexion with his lectures. 

Mrs. Mill assisted in the bathymetrical survey 
of the English Lakes, carried out by Dr. Mill and 
Mr. Heawood, in which her quickness, accuracy, 
and skilful steering of the boat proved of great 
value. Her powers of observation and keen per¬ 
ception of the unusual are commemorated in the 
name of the rare Central African monkey Cerco - 
pithecus Francesca. The skin of this monkey was 
sent to her with some other furs by a missionary 
friend, and though it was twice rejected by the 
authorities of the Natural History Museum as 
coming from a region too well known to yield 
anything new, her persistence led finally to an 
admission that it belonged to a previously un¬ 
described species. 

Over a long period of years Mrs. Mill attended 
regularly the annual meetings of the British As¬ 
sociation, and took part in the Canadian meeting 
of 1897 and the South African one of 1905. She 
accompanied her husband also in all his travels, 
visiting every Dominion of the British Empire, in all 
the continents and over all the oceans. She was a 
familiar figure at the meetings and social gatherings 
of the Royal Geographical Society, and enjoyed 
the friendship of all the great travellers and ex¬ 
plorers of the last forty years. In London, at 
Mill Hill, and after 1914 at Dormans Park, Surrey, 
her hospitable instincts found free play within a 
large and varied circle ; for wide as her scientific 
interests were, they by no means exhausted the 
range of her activities. 


News and Views. 


At the quarterly meeting of the Council of the 
Royal College of Surgeons of England on Oct. 10, 
Lord Moynihan, president of the College, announced 
the foundation of a research scholarship in surgery by 
Lord Melohett. There is great need for such scholar¬ 
ships, as at present candidates for the staffs of our 
great hospitals have often to spend their time in 
coaching and offioes of drudgery to gain a livelihood 
while waiting for a vacancy. The Melchett Scholar¬ 
ship, which is worth £500 a year and promised for a 
period of seven years, will permit a young surgeon 
to devote his time to research in one of the basal 
subjects of surgery—particularly experimental sur¬ 
gery. The Council of the College of Surgeons, by 
accepting Lord Melchett’s gift and by founding 
another scholarship of like value from its own funds, 
has taken a step to supply a need which has long been 
felt in medical London. The laboratory accommoda¬ 
tion in connexion with the museum of the college is 
being extended, and it is proposed that the scholars 
should be associated with the museum in their re¬ 
searches. The president of the college is also hopeful 
that a farm for experimental research in surgery and 
pathology will be established near London and in 
direct connexion with the museum. 
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At intervals reports have found their way into the 
Press from Germany of some experiments conducted 
by a pyrotechnic specialist on the discharge of a 
rocket to very great heights. From a report in the 
Times of October 11 it appears that the Ministry of 
Communications has given permission to discharge a 
rocket which is designod to reach a height of some 
fifty miles in about one minute. There are no record¬ 
ing instruments to be carried ; the height will be 
determined trigonometrically, although some diffi¬ 
culty should be experienced in following an object 
moving at a mile per second at such close range. 
The rocket apparently is 30 ft. long and 18 in. in 
diameter and consists of a double tube of metal which 
will bo filled with liquid oxygen. By some mechanism 
not explained, four carbon rods immersed in it will 
be burned and the discharge of the generated gases 
will provide the propulsive force. The head of the 
rocket is fitted with revolving steering fins and the 
tail with stabilising fins. The nose contains a para¬ 
chute which it is hoped will unfold when the motive 
power is exhausted and bring the rocket gently back 
to earth. The rocket will weigh 143 lb- when loaded. 
From the information published, it is scarcely likely 
that the optimistic hopes of the inventor will be 
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realised, but an experiment of this nature is well 
.worth watching, as it may possibly provide a means, 
if oontrollable, of investigating the conditions in the 
upper atmosphere. The inventor, according to the 
newspaper reports, envisages a rocket post between 
Europe and America which would make the journey 
in about thirty minutes, but this may be regarded 
as optimism with news value. Although there is a 
tendency to consider the venture and its extravagant 
claims with a humorous tolerance, the results of the 
experiment will be awaited with some considerable 
interest in scientific circles. 

Among the many attractions of the South African 
meeting of the British Association one of the most 
highly appreciated was the opportunity of examining 
the large number of copies of Bushman rock-drawings 
and paintings which had been brought together for 
the visitors 1 inspection. Especially valuable were 
those made by Miss Wilman, particularly as many of 
the engravings recorded by her have now disappeared. 
At Johannesburg, the collection made by the Frob- 
enius expedition, which occupied three rooms .attracted 
much attention. The significance of this field of in¬ 
vestigation in relation to South African prehistory has 
yet to be made clear. An opinion, for example, is 
gaining ground that the drawings may not be the 
work of the Bushmen but possibly of some other race 
such as the Korannas. Much more research on the 
age and sequence of the paintings has to be done 
before anything like a positive pronouncement can be 
made. Their resemblance to the palaeolithic art of 
the north has of course often been pointed out; but 
detailed examination on strictly scientific compara¬ 
tive lines is still to be desired. An indication of the 
nature of future research was afforded by the com¬ 
munication from the Abb6 Breuil which was presented 
to the Anthropological Section at Cape Town. In 
discussing the palaeolithic art of Spain he pointed 
out one marked point of similarity between that 
school of art and Bushman art in the more diagram¬ 
matic treatment of the human body as compared 
with the realism of the animal figures. In this con¬ 
nexion we may mention that Miss Jean Marshall of 
Rothesay, a member of the Association, in a letter to 
us, states that while at the Victoria Falls she was 
much struck by the similarity in action and pose of 
the distorted shadow of a Kaffir walking in the sun¬ 
light to the Bushman figures, and suggests this as a 
possiblo origin of their style. The Abb6 Breuil gave 
it as his view that the similarity or indeed identity 
of the Libyan rock-drawings and the Bushman 
figures might justify us in regarding Bushman art as 
a prolongation of the palaeolithic art of Spain. 

In continuance of its scheme of development and 
settlement, the Commonwealth of Australia Govern¬ 
ment has authorised the construction of the Wyangala 
Dam on the Lachlan river. The dam will lie about 
six miles below the confluence of the Abercrombie 
with the Lachlan where the latter flows in a deep 
valley. The catchment area above the dam is 3000 
square miles. It is estimated that the supply of 
water will be sufficient to irrigate about 1,867,000 
acres along the Lachlan and other streams. Pro- 
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vision will also be made for the generation of hydro¬ 
electric power at the dam. In conjunction with a 
fuel burning plant, the dam will supply power for a 
distance of 100 miles. 

The Publications Committee appointed some time 
ago by the Commonwealth Government to administer 
a small fund for the publication of scientific memoirs 
of high merit, the printing of which was beyond the 
resources of local scientific societies and not attractive 
to commercial publishing houses, has made arrange¬ 
ments for the issue of two works. The first of these 
is by Dr. Edward Kidson, formerly of the Meteoro¬ 
logical Bureau of Australia but now holding a similar 
office in New Zealand, dealing with the meteorological 
observations of the first Shackleton (Nimrod) Ex¬ 
pedition. The observations are some twenty years 
old and their publication should be of distinct value 
in connexion with present-day scientific activities in 
the Antarctic. The second work is by Mr. W. D. 
Francis, Assistant Government Botanist in Queens¬ 
land, on the rain-forest trees of Australia, with 
copious illustrations. 

8is Arthur Keith discusses the antiquity and 
evolutionary position of * Peking man 1 (Sinanthropus 
Pekinensis) in the Lancet for Sept. 23 on the evidence 
of the fragments of skull and the teeth discovered 
near Peking in 1927 and 1928 and recently described 
by Prof. Davidson Black of the Peking Medical College. 
The material available for determining the position 
of early man in China now consists of a fossil tooth, 
which formed part of a Chinese apothecary’s stock-in- 
trade, described by Prof. Max Schlosser in 1903 ; two 
human fossil teeth identified among fossil material 
from the cave at Choua Kou Tien near Peking by 
Dr. Zdansky when working at Upsala in 1926 ; the 
unworn orown of a child’s lower molar tooth found 
in the cave in 1927 ; and (1) several large fragments 
of the cranial wall; (2) almost the whole of the right 
body of a lower jaw; (3) the greater part of the lower 
jaw, including the chin region of a child of seven or eight 
years; and (4) about 24 isolated teeth. These were 
discovered by the expedition to the cave in 1928. 
The fossil animal remains from the site fix the age at 
early pleistocene. 

It appears from Sir Arthur Keith’s inquiry that 
Sinanthropus takes a place with Pithecanthropus , 
Piltdown man, Heidelberg man, and Rhodesian man, 
but in a sense is more important than any, as it reveals 
affinities to modem mem more than they do and has 
a better claim to take a place on the line of descent 
oulminating in modem man. The fragments of the 
cranial wall reveal a brain as large as that of the 
lower living races ; in their dimensions and arrange¬ 
ment the teeth are not materially different from 
those of the Australian aboriginal. The canine teeth 
are not apelike as in Piltdown man; yet simian 
features are to be seen in details of the cusps and 
crowns of the molars. Changes are, however, to be 
observed identical with those in the teeth of ne- 
anthropic man. The bony framework of the lower jaw 
reveals stages in the passage from anthropoid to 
human form. The simian shelf is disappearing en d 
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the true chin is appearing. One feature, however, 
causes hesitation as to the place of Sinanthropus on 
the evolutionary line—the large size of the pulp 
cavities of the molars ; like the teeth of Neanderthal 
man, tht;teeth of Sinanthropus exhibit taurodontism. 
If for this reason he were not to be given a place in 
the direct line of descent of modern man, Sinanthropus 
stands at the base of the pleistocene root of modem 
man and very nearly in the line of direct neanthropic 
descent. 

Dr. C. V. Drysdalk, superintendent of the 
Admiralty Research Laboratory, has been appointed 
director of the Scientific Research and Experiments 
Department of the Admiralty, in succession to Dr. 
F. E. Smith, who was recently appointed secretary 
to the Department of Scientific and Industrial 
Research. 

As in the case of other subjects, the literature of the 
preservation and transport of food is now considerable 
and scattered in a variety of journals, so that it is 
difficult for workers in different parts of the world to 
keep abreast of the latest researches. The practical 
importance of the subject, now that preserved foodB 
form so largo a part of the dietary in many parts of the 
Empire, led the Imperial Agricultural Research Con¬ 
ference in ] 027 to recommend that the Low Tempera¬ 
ture Research Station at Cambridge should issue from 
time to time lists of elaborated titles of useful publica¬ 
tions. The first of these texts has now been published 
and covers the period up to January 1929 (Depart¬ 
ment of Scientific and Industrial Research. Tndox to the 
Literature of Food Investigation. No. 1, March. Com¬ 
piled by Agnes Elisabeth Glennie. Pp. iv + 85. London: 
H.M. Stationery Office, 1929. 2s. net); it is pro¬ 

posed to issue them bi-annually. In a brief historical 
introduction, the author refers to the more important 
work carried out before 1927 on the engineering and 
biological problems of the science of cold storage of food 
including its transport. In the lists of useful publica¬ 
tions, each title is followed by a brief note indicating 
the salient features of the paper. The different foods 
are dealt with separately under the headings of meat, 
pig flesh, poultry and game, fish, eggs, dairy produce, 
fats and oils, fruit and vegetables, grain, crops and 
seeds, theory of canning and of freezing and chilling, 
bacteriology, engineering, and miscellaneous. Each 
section is subdivided into the following subsections : 
influence of ante-mortem conditions on storage pro¬ 
perties, cold storage, chemical antiseptics, canning, 
by-products, spoilage and putrefaction, methods of 
analysis, biochemistry and miscellaneous. 

Sir Philip Dawson gives an interesting discussion 
in the Electrical Times for Oot. 10, of the present 
position and the future prospects of electricity supply 
in Great Britain. He attributes the fall in the coal 
consumption per head of population of the industrial 
nations to the rapidly increasing use of electricity 
and the more efficient use that is being made of fuel. 
In Great Britain the coal consumed per capita in 
1925 was 0-5 per cent lower than in 1913. In the 
United States it was 13*7 per cent lower, and in Ger¬ 
many, even including the coal supplied for repara- 

No. 3129, Vol. 124] 


tions, it was 17 per cent lower. Still greater reduc¬ 
tions were made in Switzerland and Sweden, partly 
due, doubtless, to tho increasing use of hydro-electric 
power. In Italy the use of hydro-electric power saves 
nine million tons of coal per annum. We are struck 
by the large use made of electricity by the German 
chemical works. The synthetic ammonia industry 
consumed in 1927 more than 1000 million kilowatt 
hours. The cyanide industry consumed an equal 
amount, and the carbide industry 550 million kilowatt 
hours. This alone equals half the amount sold by 
public supply companies in Great Britain during 
1927. In Germany the total amount of electricity 
used in 1927 for farming was 750 million kilowatt 
hours. Of this amount only about eight per cent was 
used for lighting. Ninety-five per cent of the parishes 
in Germany are supplied with electricity. Sir Philip 
thinks that the Electricity Act of 1920 will greatly 
benefit Great Britain as a whole. In his opinion, the 
question of distribution differs entirely from that of 
generation and transmission. It should be left in the 
hands of those who know local conditions and have 
their interests at heart. Wherever there is the 
argest amount of electricity consumed per capita 
the industrial progress is greatest. 

Sir Aldo Castellani lias written a valuable survey 
of the influence of climate, apart from parasitic causes 
and hygienic conditions, upon the health of Europeans 
living in the tropics, with a useful bibliography 
(“Climate and Acclimatisation”, Jour. Trop. Med . 
and Hyg.y July 1 and 15). He maintains that al¬ 
though parasites and imperfect sanitation cause the 
largest proportion of illness and death in the tropics, 
climate itself has a deleterious influence, being debili¬ 
tating, diminishing the resistance against disease, prob¬ 
ably decreasing fertility and affecting the nervous 
system. Useful suggestions are given ; for example, 
the painting of buildings a dark red colour, never 
white or blue, a rose colour for tho walls of rooms, the 
planting of trees for shade along roads, which should 
be red as white roads are exceedingly trying, and the 
employment of adequate protection against the sun 
for the head and spine. 

Sir John Bland-Sutton, Bt. (Fast Prosidont of 
the Royal College of Surgeons), presided at the 
quarterly meeting of the Grand Council of tho British 
Empire Cancer Campaign held on Monday, Oct. 14. 
The Council renewed the grant to The Cancer Hos¬ 
pital (Free) for the special scheme of radiological 
research which is being carried out upon the effects 
of X-rays upon the blood constituents and bone 
marrow. This work is a comprehensive scheme of 
research approved of by the Campaign three years 
ago and is carried out jointly by research workers 
and clinical workers, with the object of correlating 
the findings of experimental work with those observed 
in the treatment of patients suffering from cancer. 
A further grant of £250 for one year was also made to 
Mr. E. Nevill Willmer for the continuation of his 
research work on the relation of the chemical nature 
of the media in which cultures grow to the growth 
of the cultures. A report from the finance committee 
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showed that grants made by the Campaign during 
the last year for research purposes amounted to 
approximately £26,000, whilst donations received 
during that period only amounted to approximately 
£17,000. 

In Chemistry and h\dustry for Sopt, 13, Prof. H. E, 
Armstrong contributes a very interesting article on 
the work of Kokul6, who was bom in 1829, and is 
perhaps best remembered for his famous hexagon 
formula for benzene. Prof. Armstrong has some 
interesting things to say about the contemporaries of 
Kekul6, particularly Gerhardt, Williamson, and Kolbe. 
He points out that, although Kekul6’s benzene hypo¬ 
thesis and symbol came just at the right time, when 
the period of intensive study of the derivatives of 
benzene was beginning, yet Kekul6 himself made little 
use of them. Molecular formulae were not then in 
systematic use. One of the most important researches 
on the subject, which had a profound influence on the 
benzene theory, was Komer’s, published in 1874 in 
the Gazetta chimica i tali ana, on the relative positions 
of the radicals in the substitution products of benzene. 
Prof. Armstrong’s article throws light on a number of 
places in the history of chemistry in the mid-nine¬ 
teenth century. 

A course of public lectures on 44 Early Man and 
his Culture ” has been arranged for the coming session 
by the Council of the Royal Anthropological Institute. 
On Nov. 1 Prof. G. Elliot Smith will lecture on 14 The 
Evolution of Man ” ; on Nov. 13 Sir Arthur Keith on 
44 Race Building, Past and Present ” ; and on Dec. 11 
Prof. F. G. Parsons on 44 The Anthropological History 
of the Modern Englishman The second half of the 
session will be opened by Mr. M. C. Burkitt, who will 
lecture on 44 Most Primitive Art ” on Jan. 16. He 
will be followed by Mr. Harold Peake, who will lecture 
on the 44 Origin of Agriculture ”, and by Prof. J. L. 
Myres, who will deal with 44 The Early Use of Metals 
The lectures will be given at 5.30 p.m. on each day in 
the Portland Hall, Great Portland Street Extension 
of the Regent Street Polytechnic, Little Titchfield 
Street, Oxford Street, W. Admission will be free. 

The Annua] Report of the Leicester Museum and 
Art Gallery records the commencement of a three- 
story extension, designed for the housing of collec¬ 
tions illustrating the knitting industry and the 
history of hoots and shoes and for the preservation 
of ancient documents. But already the Committee 
announces that still further building will be necessary 
for the more adequate presentation of works of art, 
for objects illustrating British history, and for collec¬ 
tions of the natural and industrial resources of the 
city and county of Leicester. It is estimated that 
the cost will be at least £13,000. Of this, £5000 has 
already been promised, and the Committee appeals 
for donations towards the remainder of the amount. 

It is now generally recognised that the value of 
the collections in a museum is vastly enhanced by 
a catalogue which is something more than a mere 
list of exhibits. This principle is especially appli¬ 
cable to an ethnographical collection, and is well 
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exemplified in the new edition of the handbook to 
the collection of weapons of savage, barbaric, and 
civilised peoples in the Homiman Museum at Forest 
Hill, London, 8.E., which has recently been issued 
by the London County Counoil under the title 14 War 
and the Chase ** (London: P. S. King and Son, 
Ltd., 1929. 6d.). Since the first edition of the 

handbook was issued some years ago, the col¬ 
lections have been very considerably extended, 
necessitating the new edition, which, like the first 
edition, has been prepared by Dr. H, S, Harrison, 
the Curator. It does not aim at cataloguing the 
exhibits eeriatiinj but rather at demonstrating the 
principles of development, following the main out¬ 
lines of arrangement, which if not strictly in evolu¬ 
tionary series, does, as the author says in his preface, 
throw light upon the broad lines of advance in the 
evolution of weapons and in many cases of individual 
types. 

In view of the character and purpose of tho Homiman 
Museum, it must be admitted that both tho method 
of arrangement of exhibits and the scope and method 
of the handbook itself are calculated to be of more 
service in stimulating interest among the public than 
the geographical arrangement, which may appeal 
more directly to the student of specific cultures, but 
is more appropriate to the larger and more complete 
collections of a national museum. Apart from its 
value in connexion with the collections of the Horni- 
man Museum, I>r. Harrison's admirably writton 
handbook might well sorve as an introductory text¬ 
book to this special branch of anthropology, especi¬ 
ally as it takes a very sane view of the highly contro¬ 
versial question of 4 independent invention \ 

Jxtst as books of travel are interesting to people 
who neither have travelled nor intend to travel, so 
also illustrated and descriptive catalogues of scientific 
apparatus and fittings have a fascination which is not 
limited by the length of the year's budget. Messrs. 
A. Gallenkamp and Co., Ltd., of 17-29 Sun Street, Fins¬ 
bury Square, London, E.C.2, have recently published 
a revised catalogue (List F) of laboratory fittings, 
including 4 Teohnico * standard unit type benches, 
from which the fittings for assembling a complete 
laboratory can be selected. There are obvious 
advantages in being able to order, say, a cupboard and 
two-drawer unit, a bottle-shelf unit, a sink unit, a one- 
drawer table unit, and a fume-cupboard to fill wall 
space which is immediately available, with the know¬ 
ledge that as extension becomes desirable similar and 
other standard units may be built into the scheme in 
a very simple and adaptable manner. It is, however, 
necessary to take into consideration factors other 
than space when a laboratory is being planned, and a 
number of details and suggestions which will be found 
useful in this connexion are set out in the catalogue. 
The list includes portable and fixed vacuum pumps, 
steel laboratory furniture, and the Willett petrol air- 
gas system. 

The 44 Guide to Current Official Statistics " (London s 
H.M. Stationery Office; Is. net) makes its seventh 
annual appearance. This compact volume of some 
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three hundred pages provides a detailed index of 
subjects with references to the official publications in 
Great Britain in which the relevant statistics are to be 
found. There is also a list, arranged under the head¬ 
ing of departments, of the various publications of the 
year with full indications of the content of each. The 
volume should be of great value to workers in many 
subjects and makes accessible many important 
statistics that might easily be overlooked. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A research 
student at St. Mary’s Hospital, Institute of Pathology 
and Research—Tho Secretary, Institute of Pathology 
and Research, St. Mary’s Hospital, Paddington, W.2 
(Oct. 22). A temporary full-time teacher of organic 
chemistry at the West Ham Municipal College—The 
Principal, West Ham Municipal College, West Ham 
(Oct. 25). An instrument maker at tho Bradford 
Technical College—The Principal, Technical College, 
Bradford (Oct. 25). A junior physicist at the Canoor 
Hospital (Kree) for work in connexion with the 
radiological research scheme of the British Empire 
Cancer Campaign—The Secretary, Cancer Hospital, 
Fulham Road, S.W.3 (Oct. 30). A research assistant 
in the Seed-teAting and Plant Diseases Division of the 
Ministry of Agriculture for Northern Ireland -The 
Secretary. Civil Service Commission, 15 Donegal 1 
Square West, Belfast (Oct. 31). An assistant chemist in 
the Government Laboratory, Baghdad—Tho Private 
Secretary (Appointments), Colonial Office, 2 Richmond 
Terrace, Whitehall, S.W.l (Nov. 7). Keepers, respect¬ 
ively, of Vertebrate Zoology and'Botany at the Public 
Museums of the City of Liverpool—The Town Clerk, 
Municipal Buildings, Dale Street, Liverpool (Nov. 14). 


A junior entomologist under the Division of Economic 
Entomology of the Council for Scientific and Indus¬ 
trial Research of the Commonwealth of Australia—F. 
L. McDougall, Australia House, Strand, W.C.2 (Nov. 
18). A director of the Australian Commonwealth Solar 
Observatory, Mount Stromlo, Federal Capital Terri¬ 
tory—The High Commissioner for Australia, AustrflSlia 
House, Strand, W.C.2 (Nov, 21). A director of the 
research institute of the Animal Diseasos Research 
Association of Scotland—The Secretary of the Associa¬ 
tion, Moreduu Institute, Gilmerton, Edinburgh (Nov. 
23). A professor of economics in tho University 
of Tasmania —The Agent General for Tasmania, 
Australia House, Strand, W.C.2 (Dec. 1). A resi¬ 
dent pathologist at the Perth, Western Australia, 
Hospital—Tho Socrotary, Perth Hospital, Western 
Australia (Dec. 10). Aji assistant lecturer in zoology 
in the University of Sheffield—The Registrar, The 
University, Sheffield. An assistant scientific officer 
for a Rubber Experimental Station—“Rubber”, 
c/o W, Abbott, Ltd., 32 Eastcheap, E.C.3. A 
principal of the Rotherham Technical College—The 
Secretary for Education, Education Offices, Rother¬ 
ham. A laboratory steward in tho Bedford School 
Science Laboratories—C. W. Hansel, Bedford School, 
Bedford. An assistant in tho physiological depart¬ 
ment of tho Research Station at Trinidad of the 
Empire Cotton Growing Corporation—The Secretary, 
EmpireUotton Growing Corporation, Millbank House, 
2 Wood Street, S.W.l. Researoh assistants under 
the British Cotton Industry Research Association, 
one with special knowledge of the colloid state and 
some training in mathematical physics, and one to 
work on the action of light on cotton—The Director 
of Researoh, Shirley Institute, Didsbury, Manchester. 


Our Astronomical Column. 


Recent Sunspots.—The decline of solar activity 
noted in Nature of July 13, p. 09, has been apparent 
during the last few months. A few rather large sjx)ts 
have, however, been seen—two of them recently— 
and the details of these are given below. 


No. 

Date on Disc. 

Central Meridian 
Passuae. 

Latitude. 

Max. 

Area. 

7 

July 9-17 

July 10'7 

0° S. 

1200 

8 

July 11-23 

July 17-1 

16° S. 

500 

9* 

Sept. 29-Oot. 11 

Oot. 4-7 

11° N. 

700 

10 

Oct. 6-17 

Oot. 10-8 

19° S. 

900 

11 

Oct. 7-19 

Oot. 13-4 

10° s. 

750 


(Areas In millionths of sun's hemisphere.) 


Group No. 7 was one of rapid growth, A mag¬ 
netic disturbance, with range in horizontal force of 
20Oy, was registered at Abinger on July 10. No. 8 
was a spot possessing an abnormally large magnetic 
field. On Aug. 13-0, the spot, much diminished, 
crossed the central meridian again, and a small mag¬ 
netic storm commenced at Abinger on Aug. 14 at 16 h ; 
an aurora was seen the same night from Sidmouth. 
No. 9 was a stream growing from a few spots seen first 
at the east limb. No. 10 was an active stream de¬ 
veloping from two tiny spots on Oct. 6. No. 11, a 
single spot, easily visible to the naked eye. A mag¬ 
netic disturbance commenced on Oct. 7 and lasted 
Until Cot, 10. 
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Comet Schwassmann-Wachmann.—It is suggested 
in Jour. Ast. Soc. Pacific for August that comet 
Sohwaasmann-Wachmann (2), discovered last January, 
may be identical with minor planet 525, Adelaide, 
discovered by Wolf in 1904, but not seen since that 
year; the following are the elements of the two 


objects : 

Comet. 

Adelaide. 

T 

1929 Mar. 23*055 


w 

357° 57' 0^6 

28l°*490 

O 

126 7 14*4 

120 *093 

i 

3 43 10*8 

3 *250 


23 22 39*0 

21 *778 

log a 

0*5380785 

0*52372 

logo 

0*3191540 

0*32230 

Period (years) 6*42714 

0*10344 


It will be seen that O, t, and q agree closely, 4> and 
the period are fairly near ; but w (and therefore the 
direction of the major axis) differs by nearly a right 
angle ; it seems very improbable that so large a 
change could have occurred in the direction of the 
major axis, while that of the node remained unchanged. 
A further argument against identity may be drawn 
from the fact that Palisa observed Adelaide several 
times in 1904 with the large Vienna refractor ; he 
made no note of anything abnormal in its appearance, 
which he would probably have done if it had been a 
comet. 
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Research Items. 


New Social Survey of London.—It is now more than 
forty years since Mr. Charles Booth began his great 
social survey of London, which occupied seventeen 
years and was published in a number of volumes. It 
is of importance to assess the social changes that have 
taken place in the intervening period and to extend 
the scope of the work. A new social survey has now 
been started by the London School of Economics. 
Some account of the scope, methods, and aims of the 
work are given in a paper by Sir H. Llewellyn-Smith 
in the Journal of the Royal Statistical Society , vol, 92, 
pt. 2. The area to be included does not correspond 
accurately with any administrative area, for these 
have little relation to present urban growths. North 
of the Thames it has to bo pushed beyond the county 
of London. Ah a whole it includes, on the basis of 
the 1921 census, a population of millions, of which 
44 millions were then within the county. The methods 
of the important survey of poverty differ from those 
used by Booth inasmuch as intensive methods on 
the lines of Prof. Bowley’s ‘ sampling ’ will be com¬ 
bined with the older extonsive system of indirect 
information from schools, police, and clergy. Other 
branches of the survey will deal with industries, 
especially clothing, boot, shoe, and furniture trades, 
to which Booth gave special attention ; crime; 
occupations ; wealth and the use of leisure. Con¬ 
siderable progress has already been made with the 
poverty survey. 

Birds of a Prehistoric Kitchen Midden in California.— 
The levelling of the Emeryville shell-mound on San 
Francisco Bay, in connexion with building operations, 
gave an opportunity for a detailed study of its con¬ 
tents (Umv. Calif . Pub. Zoo., vol, 32, 1929, p. 301). 
The mound was'the kitchen-midden of a prehistoric 
Indian settlement, and its remaining portion measured 
150 ft. and 250 ft. in diameter and 22 ft. in height. 
A very considerable age is indicated by the size of 
this accumulation of food refuse, as well as by the 
fact that the lowest level of the mound was 2 ft. 
below high title mark, and although the age cannot 
be definitely determined, it may be roughly 1000 
or more years old. The bird remains were repre¬ 
sented by 0700 specimens, of which 4155 wore identi¬ 
fiable. Fifty species of birds were recognised, 
although no discrimination was made in the species 
of ducks or of gulls. Forty-five of the identified 
species occur to-day in the San Francisco Bay region, 
which contains in addition twenty species not repre¬ 
sented in the mound. Four species are now absent 
from the region, though there are records of their 
presence in historic times, and only one species (Grus 
tnexicana) has not hitherto been found in the area. 
Hie bones of summer and winter birds show that the 
habitation of the site continued all the year round, 
bones of nestling cormorants that an island rookery 
was raided : the general ensemble suggests that the 
Indians restricted thoir hunting to their immediate 
vicinity, and broken bones indicate either cookery 
methods or some attempt at making artefacts. 

Measures against White Fly.—A novel scheme for 
combating the greenhouse pest, white fly, is being 
carried out by the Cheshunt Research Station, Herts, 
under the auspices of the Empire Marketing Board 
and the Ministry of Agriculture. It consists of the 
introduction into the infected house of a chalcid wasp 
(Encarsiu formo&a), which lays its eggs within the 
young stages of the fly known as ‘ scales \ The 
mature wasp is a very minute insect, the female 
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being pale yellow and the male dark in colour. It is 
entirely harmless to plants. Tomato shoots, bearing 
scales already parasitised, will be forwarded free of 
charge to any grower experiencing trouble with white 
fly, on application to the entomologist at the Station. 
The size of the house is immaterial, but the number of 
houses and the type of plant infected should be stated. 
The shoots are tied into bunches and hung up for 
three weeks, preferably in the shade. If the average 
temperature is about 70° F., black scales, showing by 
their colour that they have been parasitised, may be 
expected after fourteen to twenty-one days on the 
under side of the infected foliage. At low tempera¬ 
tures the wasp does not lay its eggs so readily on 
many plants arid the percentage of parasitism is 
accordingly smaller. The most suitttole time for 
starting the parasite is from late March to early 
Juno, and unless the greenhouse is kept heated and 
well stocked with plants throughout the winter, it is 
not advisable to apply for parasites after the end of 
J uly. Should the infestation be very severe, immedi¬ 
ate fumigation may be necessary. For this purpose 

i oz. sodium cyanide dnipped into a jar containing 
fluid oz. of 33 per cent sulphuric acid per 1000 
cubic feet is recommended, since it kills the flies, but 
is harmless to the scales and the parasites within 
them. 

Cutaneous Sense Organs in Fishes.—Mr, Denzaburo 
Miyadi, in a paper entitled “ Notes on the Skin and 
Cutaneous Sense Organs of some Oobitoid and 
Gastcrostoid Fishes, with Special Reference to the 
Rudimentary Nature of the Lateral Canal System ” 
(Memoirs of the College of Science, Kyoto Imperial 
University, Serios B, vol. 4, No. 2, ortielo 4, 1929), 
describes his observations on Misgurnus anguilli - 
caudatus, Cobitis buvee and other Cobitoid fishes ; 
also on the stickleback Pungitius Kaibarce. In all 
these fishes he finds that the canal system is rudi¬ 
mentary or absent and probably degenerate, being 
represented in the Misgurmts species and in Cobitis 
buvee by a short canal or vestiges of a canal on the 
anterior portion of the trunk only, as is the case in the 
European stickleback described by Plate. It is a 
general rule in the development of the lateral canal 
that the head precedes the trunk both ontogenetically 
and phylogenetioally and, as the author found that in 
the Japanese stickleback the canal in the head is 
formed very early when the fish is only 1*5-2 cm. in 
length, whilst that of the trunk appears only after it 
has grown to 2*5 cm. or more, he regards it as highly 
probable that the case of the European stickleback is 
due to a degenerative process similar to that in the 
Cobitidse, and suggests that “In both families Cobi- 
tidee and Ga&terosteidec, when the degeneration of the 
canal system takes place, it is in the anterior portion 
of the trunk that this process occurs last of all *\ 

Snakes and Termites—a New Example of Symbiosis. 
—Certain snakes have been found to occur in the neats 
of termites; even great pythons as well as a species 
of Typhlopa occasionally inhabit the mounds of Terms* 
beUicoaua on the Gold Coast and elsewhere. Lizards 
have gone even further, and several South American 
species are known to deposit their eggs in or on 
termitaries suspended in trees, Up to the present, 
the egg-laying habit has not been observed in termito- 
phile snakes, and Dr. F. Kopstein’s discovery, during 
an expedition to West Java, adds a notable item <« 
information (Treubia f June 1929, p. 4*57), From a 
nest of the termite, LacessitiUrmes aordidua, found on 




October 19, 1929] 


NATURE 


633 


a tree 3 metres from the ground, he saw a small 
newly hatched snake issue, and in the course of the 
evening four were found to leave the nest. The snake 
belonged to a rare species, Dipeadomorphus jaspideus, 
and its newly hatched young had probably never been 
seen before, but the most interesting point was the 
association with the termitary. An examination 
showed that in the centre of the nest, which measured 
20 cm. in diameter, were six egg-membranes which 
still contained freBh white-of-egg. Each egg lay in 
a cell of its own, encased in a capsule of the material 
used in the building of the nest. The outer layers of 
the nest showed no trace of an opening through which 
a snake of the size of the adult could have entered to 
deposit the eggs, and the author is of opinion that 
the eggs were laid in the nest at an early stage of its 
growth, the termites continuing to build their structure 
around them. The advantages to the snake are 
obvious : a high temperature, high and constant 
humidity for the development of the eggs, and for 
the young snakes abundant food if they chose to live 
upon termites, which is not at all certain. 

Chinese Reptiles.—An account of the reptiles of the 
mountainous province of Fukien and neighbouring 
areas has enabled Clifford H. Pope to state many facts 
and conclusions of wide interest (Bull. Arner. Afiw. 
Nat. Hint., vol. 58, Sept. 1929, p. 335). The collec¬ 
tion of 2749 reptiles yielded 0 forms of turtles, 19 of 
lizards, and 71 of snakes—a remarkably rich fauna 
for so limited an area. It contains three elements : 
widely distributed reptiles found throughout great 
tracts of south-eastern Asia, forms common in Central 
China, and tropical and semi-tropical forms found 
on the coastal plains. The general aspect is that of 
the fauna of China, except for the absence of the 
desert forms of Mongolia, and a close relationship is 
evident with the Formosan fauna. Examination of 
the stomach contents showed that snakes had decided 
food preferences. Of the aquatic forms some pre¬ 
ferred frogs, others added fish to their diet, but closely 
related species might show distinct differences, 
Enhydris chinensis, for example, being a fish eater, 
while E. plumbed was content with frogs. Amongst 
the land forms birds, rats, and other mammals, and 
even snakes, were common diets ; but while earth¬ 
worms formed a natural food supply for burrowing 
and nocturnal species, such as Tapinophis and 
Trirhinopholis , it was less easy to understand why a 
large diurnal snake like Liopeltis major should select 
the same fare. It iH noted that with age a general 
fading of the most contrasted elements of the colour 
pattern may take place, and this may produce so 
different an emphasis upon the different elements 
in the pattern as to suggest that young and old belong 
to distinct species. 

Fauna of Streams.—Few contributions have been 
made in Britain to the study of the ecology of streams, 
eo that the work of E, Percival and H. Whitehead is 
specially welcome (Jour. Ecology , Aug. 1929, p. 282). 
They have classified the stream-bed faunas, which 
they have investigated in the West Riding of York¬ 
shire, into seven categories according to the nature 
of the bottom, and this is connected with the general 
succession of conditions in passing down a stream, 
and therefore with the speed of now of the stream 
itself. Detailed analyses are given of the main con¬ 
stituents of the fauna, for it was discovered that the 
bulk of the population was made up of a few types 
of organisms which varied with the environment. 
Accordingly, the variations have been correlated with 
the conditions as they affected the density of the 
population. The ohief controlling faotor in clean 
tuns of water was the rate of flow, the slackening of 
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the current coinciding with an increase in the number 
of genera. A very interesting table shows the 
ecological relationship of the organisms to each 
other and to the fundamental foods. From this it 
is evident that conditions favouring the growth of 
unicellular and filamentous algie, that is, a stable 
substratum, aid in the development of a considerable 
insect fauna, and the reason is that, judging by fdud 
contents, 75-90 per cent of the organisms feed mainly 
upon algte. Many of the organisms thought to be 
almost the sole source of food of fish, such as Limnata 
peregra , Gammarw pulex , and Ephemera spp., have 
been found to contribute, in many places, either no 
part or very little part of the total fauna. 

Mexican Earthquake Sea-Waves of June 16, 1928. 

—During the afternoon of June 16, 1928, a strong 
earthquake occurred off the coast of Mexico. The 
epicentre was in the Aoapuloo Deep, about 125 miles 
south of the Mexican state of Oaxaca. Though the 
origin was so distant, the coast towns in this region 
suffered considerable damage. The sea-waves that 
swept over the shores and added to the destruction 
were recorded at Hilo (Hawaiian Volcano Observatory 
Monthly Bulletin for June 1928). The first waves 
reached that station on June 17, 8 hr. 29 min. after 
tho occurrence of the earthquake, the maximum range 
of the movement being about 16 inches, and the period 
at lirst about 22 minutes, or approximately the same 
as the period of the natural water oscillation of Hilo 
Bay. The distance of the origin from Hilo being 
3860 miles, it follows that the mean velocity of the 
sea-waves was 455 miles per hour, a figure that agrees 
closely with the values obtained for other sea-waves 
across the Pacific, namely, 453 miles per hour for the 
Japanese earthquake of 1896 and 465 miles per hour 
for the Valparaiso earthquake of 1906. 

Earth-Tilting by Tidal Loading.—A valuable con¬ 
tribution to our knowledge of the tilting of the earth’s 
crust caused by tidal loading has lately been made 
by Mr. R. Takahasi ( Earthq. Re*. Inst. Bull „ vol. 6, 
pp. 85-108, and vol. 7, pp. 95-101 ; 1929). Two of 
Prof. Ishiinoto’s tiltmeters, constructed entirely of 
silica, were placed on a concrete platform on the floor 
of a cave out in Mesozoic rook at Misaki near the 
southern end of the Miura peninsula, Sagami Bay. 
The cave is oovered with a thick growth of woods and 
a forest of pine-trees, and is so effectually shaded from 
solar radiation that variations of temperature in the 
cave are too small to bo recorded by the ordinary 
thermograph. The instrument is 28 feet above mean 
sea-level, 25 yards from the nearest beach-line, and 
less than a quarter of a mile from the tide-gauge 
station of Aburatubo Bay. Mr. Takahasi shows that 
the tilting of the crust follows quite faithfully the ebb 
and flow of the oceanic tides, a rise of 13 inches in the 
sea-level at Aburatubo producing a tilt of 0-22* at 
Misaki. The observed tilting is almost entirely the 
effect of tidal loading, other causes loading to a de¬ 
flection of less than O-Ol*. In the Bay of Aburatubo, 
remarkable seiches with a period of 15 minutes are some¬ 
times observed, and the record of the tiltmeter is then 
serrated by minute indentations with a mean period 
of 15 minutes. The seiches were recorded at various 
points of the Bay, and it was found that the tiltmeter 
record follows the curve of seiches obtained at a point 
25 yards from the station, but not one at a point 160 
yards distant. In other words, the load that is really 
effective in promoting tilting is that applied at a 
distance of less than 160 yards. 

Capper Deposits of Michigan.— Prof. Paper 144 of 
the U.S. Geological Survey, by B. S. Butler and W. S. 
Burbank, deals with this important subject. The 
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Michigan copper region is on the southern rim of the 
Lake Superior basin, which was probably formed 
during Keweenawan time. Since 1845 the output has 
been about 35 million tons of copper. In late pre- 
Cambrian times a series of basaltic flows accumulated 
to a depth of thousands of feet. The dense rock that 
forms the greater part of the main flows is everywhere 
overlain by more open-textured 4 amygdaloid The 
tops of nearly all the flows are distinctly red, and it is 
thought that the oxidation and concentration of the 
iron were accomplished in large part by the gases 
given off during the solidification of the lavas. 
Examination of the freshest flows confirms previous 
observations that they contain both native copper 
and chalcopyrite in small amount. It therefore seems 
probable that at least part of the copper is a primary 
constituent. The workable deposits are of two main 
classes-■ lode deposits and fissure deposits. The 
former are mineralised beds of either (a) felsite-con- 
glomerate interbeddad with the lava flows, or (6) 
vesicular or brecciatod amygdaloid 1 tope \ The 
fissure deposits are narrow tabular veins along frac¬ 
tures parallel or transverse to the beds. The hypo- 
thesis of origin from descending waters is shown to be 
untenable. The authors favour the view' that the 
copper was derived from sulphide-bearing solutions 
originating in the underlying Duluth gabbro-magma. 

Climate of the Dutch East Indies.—The Koninklijk 
Magnetisch en Meteorologisch Observatorium in 
Batavia has now published vol. 2, pt. 3 of the mono¬ 
graph on the climate of the Dutch East Indies. This 
completes the detailed discussion of the meteoro¬ 
logical conditions of the islands, and covers Borneo, 
the Celebes, the Moluccas, New Guinea, and smaller 
islands. Some of the accounts are necessarily in¬ 
complete for want of data, but, taken as a whole, the 
monograph is most comprehensive. The editor* 
Dr. C, Braak, promises a third volume, with climato¬ 
logical tables, in the course of time. The monograph 
is naturally in Dutch, but the English summaries 
added to all chapters are so full as almost to contribute 
a condensed monograph in English. 

Flow of Swedish Rivers." Some instructive charts 
illustrating the amount of discharge of Swedish 
rivers are published in a paper by G. Slettenmark in 
Meddelanden fr&n Statens Meteorologisk* Hydrogroftnka 
Anstalt , Bd. 4, No. 5. One chart shows the mean 
flow of all the rivers that have a discharge of at least 
5 m.e. per second. The breadth of the river is made 
proportional to the flow. The next two charts show 
the mean flow of the chief rivers at high and low 
water respectively. The final chart shows the area 
of the lakes in the drainage area of each river basin. 
It appears that in spite of the number of rivers in 
Sweden, 74 per cent of the total drainage is supplied 
by fourteen rivers. Details of the flow of the prin¬ 
cipal rivers are given in tables. 

Recombination of Gaseous Ions,—In the September 
issue of the Journal of tke Franklin Institute, Profs. 
Loeb and Marshall, of the University of California, 
discuss the bearing of recent research on the theory 
of the mechanism which determines the recombination 
of gaseous ions. According to Langevin, it is inainiy 
the attraction of the two oppositely charged ions 
which determines their recombination. The authors 
show that recent observations do not accord with 
this view, but give some support to the Thomson 
theory that recombination is due mainly to the 
random movements of the ions due to their heat 
energy. They point out that the theory is incomplete 
owing to our want of knowledge of the masses of the 
ions and therefore of their speeds. They believe that 
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, those masses are to a great extent determined by the 
impurities in the gas, such as organic molecules from 
the stopoock greases, and that this accounts for the 
rates of recombination in different gases being found 
experimentally nearly alike, although from the con¬ 
stitutions of the gases we should expect ,them to 
differ. 

Diffraction in Spectrometers.—Prof. A. G. Shell- 
stone points out in a paper in the first September 
number of the Physical Review (p. 726), that the 
optical system of a spectrometer is one which is very 
well suited for the production of diffraction fringes 
round the positions of maximum intensity—the 
‘ lines ’ of the spectrum—on the recording plate, and 
some photographs which he has reproduced show that 
such fringes are actually present in a well-adjusted 
instrument. A theory applicable to this effect was 
given many years ago by the late Lord Rayleigh, but 
does not appear to cover the numerous anomalies in 
relative intensity and spacing of the fringes which 
occur, and these Prof. Shenstone consequently 
attributes to peculiar forme of aberration in the lenses 
of modem spectrographs. The presence of the fringes 
is of considerable practical importance ; they prevent 
the ideal resolving power of an instrument from being 
attained in the separation of two neighbouring lines 
of unequal intensities, and could also be easily mis¬ 
taken for fine structure components of feeble intensity 
with an echelon spectrograph, whilst in the study of 
scattered radiation exactly the condition which makes 
it possible to photograph Raman lines near the ex¬ 
citing line is the condition that brings out the fringes, 
namely, groat homogeneity of the unmodified radia¬ 
tion. In interpreting Raman spectra it is thus 
essential that the existence of the fringos should not 
bo forgotten. 

Electrical Resistance in Metals.—The Institute of 
Metals has published in pamphlet form (price 6s.) the 
interesting May lecture delivered by Sir Oliver Lodge 
this year. The title of the lecture, " States of Mind 
which make and miss Discoveries, with some Ideas 
about Metals ”, well describes its contents. Zeeman’s 
discovery and Lodge’s own failure to discover the 
Hall effect are convincingly told. Faraday wholly 
failed to find any relation between gravitation on one 
hand and electricity and magnetism on the other. 
Einstein and others are now finding it theoretically 
and not by experiment. It has to be remembered 
that the fact that light would be defieoted by a 
gravitational field was first predicted by theory and 
then verified. The splendid discovery made by 
Kammerlingh On nee at Leyden that a few metals 
became perfect conductors at an excessively low 
temperature is admittedly of the first theoretical 
importance. How can a metal offer such a small 
resistance to an electric current that a ourrent induced 
in a loop of it, which usually dies out in a fraction of 
a second at ordinary temperatures, takes hours or 
even days to die away when the temperature is 
sufficiently low ? Lodge suggests that the crystalline 
metal arranges itself in chains from one end of the 
rod to the other. Unobstructed interstices are left 
along which the electronic ‘ gas ’ moves freely instead 
of being constantly checked and hampered by en¬ 
countering the nuclei of atoms in its path. In free 
space an electron can go on for ever, and this is what 
the ampere an currents which constitute magnetism 
are always doing* It is surmised that there is a per-* 
pefcual flow of some kind itfong every magnetic line 
of force. Methods of experiment which produce 
intense magnetic fields, such as those used by Kapitsa* 
may lead to the discovery of an actual etherio circula¬ 
tion. 
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Research on 

HE National Benzole Association now presents 
its sixth annual report embodying the results of 
certain technological investigations carried out under 
the auspices of a joint research committee of this 
Association and of the University of Leeds. The 
term 1 benzole * is used in this report to indicate the 
mixture of hydrocarbons, mainly aromatic, which is 
ordinarily recovered from coal gas or coke-oven gas 
for use as motor spirit. 

The study of resin formation in benzoles continues 
to occupy the major portion of the Committee’s 
attention. It had previously been shown (Report 
No. 6, 1928) that tho tendency of benzole to gum, 
either on storage or on oxidation, could bo greatly 
diminished if not altogether prevented by the addition 
of an inhibitor. The particular reagent used in this 
connexion was tri-oresol. This tri-cresol is a com¬ 
mercial product consisting of a freshly distilled, 
technically pure, phenolic fraction boiling over a range 
of 195°-203° O. and having a low sulphur content. 
Concentrations of approximately 0*03 per cent by 
weight of tri-cresol were found to give an optimum 
content of inhibitor. The report for 1929 records an 
extension of these investigations to large scale and 
prolonged tests in commercial engines, and it has been 
shown, although the Committee wishes the results to 
be regarded in,the meantime as tentative, that ben¬ 
zoles stabilised by an inhibitor are little, if any, 
inferior to those purified by acid. It has further 
been shown that dilution of unstabilisod benzole with 
petrol retards resinitication to a greater extent than 
would be accounted for by the concentration of un- 
eaturateds. This is an important point, since most 
benzoles are used to-day as motor fuels in admixture 
with petrol. 

1 The National Benzole Association. Sixth Report of the Joint 
Benzole Research Committee of the National Benzole Association and 
the University of Leeds. Pp. li + 212. (London: Tho National 
Benzole Association, 1929.) n.p. 


Motor Fuel 1 

The efficiency of various types of oils for absorption 
purposes has been examined, and it has been shown 
that oils from low temperature and Bergius tars have 
nothing to recommend them for use in preference to 
oils from high temperature tar, whilst they have Jhe 
disadvantage of being in themselves much more un¬ 
stable. An examination of the variation with tem¬ 
perature in the absorption capacity of creosote and 
gas oils, both in everyday use as wash oils, has also 
been made and a chart drawn, from which the 
capacity at any desired temperature can be read off. 

The Committee has prepared correction tables to 
be applied to hydrometer readings and volumes, so 
that tho correct valuo at the standard temperature 
of 65° F. can be calculated. These tables will be of 
great uso for commercial and technical purposes. 

Tests hove also been carried out on the purification 
of benzoles by the Ufcr and Instill processes, which 
aim at removing eithor wholly or partially the com¬ 
ponents which cause resinifi cation. Moreover, the 
report contains the annual report of the Engine Tests 
Sub-Committee for 1928, a very full bibliography of 
all literature relevant to fuels, and is liberally illus¬ 
trated by tables, graphs, and photographs. 

The Research Committee of tho National Benzole 
Association is to be congratulated on the results 
obtained in these researches on problems of practical 
importance. To both manufacturers and users of 
benzole the successful issue of the work carried out 
by the Committee is of vital interest. The harmonious 
co-operation of other companies such as the Uas Light 
and Coke Co., Ltd., and the Staffordshire Chemical 
Companies, s}iow r s the interest exhibited by the trade 
and ensures the practical utility of tho results. 
Criticism of and contribution to the subjects under 
investigation are welcomed and should bo sent to 
Prof. J. W. Cobh, the secretary of the Committee, 
at the Department of Fuel Technology, University, 
Leeds. 


Carbohydrates and their Digestion. 


I ^OR an accurate system of dieting it is essential to 
know the content of different foodstuffs in digest¬ 
ible protein, fat, and carbohydrato : analyses by 
different authors differ somewhat in the case of pro¬ 
tein and fat, but diverge widely in that of carbo¬ 
hydrate, where accurate knowledge is essential for 
the planning of diets for diabetics. Moreover, the 
analyses are usually only of raw foods and the results 
are expressed solely in terms of total carbohydrato. 
Now, as McCance and Lawrence 1 point out, of the 
total carbohydrate content, part is available and part 
unavailable as carbohydrate in the body: the former 
consists of starch, sucrose, glucose, and fructose, and 
the latter mainly of fibre and the hemicelluloses. 
They therefore determined to analyse foods for their 
carbohydrate content, differentiating between the two 
fractions and taking the foods os eaton, raw or cooked 
according to the usual custom. The results, in brief, 
were that the available carbohydrate was found to be 
much lower than hod previously been supposed. 

Only vegetables and fruits were analysed, since they 
form the chief sources of carbohydrate in the diet 
apart from the concentrated starchy foods, such as 
bread, etc,, earlier analyses of which are reasonably 
accurate. The food was hydrolysed by boiling with 
dilute hydrochloric acid for one or two hours, and the 

1 Medical Research Council. Special Report Series, No. 136: The 
Carbohydrate Content of Foods. By R. A. McOance and R. D. 
Lawreoee. Bp. 78. (London : H.M. Stationery Office, 1920.) 2*. net. 
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digest neutralised and filtered. Total reducing sugars 
were estimated on the filtrate by Benedict’s method, 
and pentoses by MoCance’s method : the principle 
of the latter is the conversion of the pentose to furfural 
by heating with hydrochloric acid, extraction with 
benzene and treatment with benzidine acetate, tho 
colour formed being compared with that produced by 
a standard solution of arabinosc similarly treated. 
Tho conversion to furfural is not quantitative, so that 
tho result obtained must he multiplied by an empirical 
factor experimentally determined : the factor uaod 
differs also for the various pentoses. In some cases 
the non-fennontable reducing sugars were also esti¬ 
mated. The available carbonj'drate is considered to 
be the total less the pentose or non-fermentable sugar, 
except in the case of the inulin vegetables, in which 
only one quarter of this difference is considered to be 
available. Full details of the results obtained are 
given in the original monograph, which should be 
consulted by those interested : some points of interest 
are that the pentose and total sugar content are 
completely independent, that the non-fermentable 
sugars are chiefly pontoses, that olives alone contain 
no fermentable sugar after hydrolysis, and that ap- 
pearanoe and taste are little guide as to sugar content. 

The application of the results to djabetic dietaries 
is briefly referred to by the authors in the Brit, Med . 
Jour: t vol, 2, p. 241; 1929. Diabetics can now take 
larger amounts of vegetables ; some, such as lettuce! 
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asparagus, and rhubarb, contain bo little carbohydrate 
that they may be allowed as extras. The larger ratio 
of carbohydrate permitted brings up the actual allow¬ 
ance to the theoretical and provides a better balance 
for the fat in the diet, with the result that the patients 
less frequently excrete acetoaoetic and hydroxy butyric 
acids, the products of incomplete fat combustion. 

McCance, in the second part of theM.R.C. monograph, 
takes the opportunity of reviewing the digestibility 
of the carbohydrate which is unavailable as such to 
the body : the available may be considered as being 
completely digestible ; it can be removed from a 
plant by warm water or by diastase. Of the un¬ 
available, the fibre resists pie action of dilute acids 
and alkalies, while the hemicelluloses are hydrolysed 
by boiling in 1-3 per cent mineral acid. 

The fibre consists chiefly of cellulose, with small 
amounts of oxycellulose, lignin, and resistant pentosans. 
The hemicelluloHOH are composed of pentosans -the 
anhydrides of xylose and arabinose-—and other fur¬ 
fural precursors, inulin, and fruotosans or other liexo- 
sans such as mannans and galactans, or the two acids 
galacturonic and glyciironic : free pentoses are not 
found in significant amounts. The different com¬ 
ponents are present in different quantities in the 
different foodstuffs : thus inulin occurs chiefly in 
artichokes, chicory, and salsify. Some of them are of 
no value ; thus lignin, consisting of aromatic alcohols, 
is not digested at all, whilst the uronio acids may be 
neglected as sources of energy. 

The amounts digested are approximately, for cellu¬ 
lose, 30-85 per cent, depending on the species: herbi- 
vora digest the most, carnivora the least. Pentosans 
are digested somewhat better, fructosans and other 
hexosans to about 75 per cent of the intake. The 
mechanism of digestion appears to be similar in all 
cases but has been most studied in that of cellulose. 

The enzyme cellulase, which hydrolyses cellulose 
to cellobiose and glucose, occurs only in certain in¬ 
vertebrates, such as snails and some insects : none 
of the higher animals secrete it. It is found occa¬ 
sionally, however, in the alimentary tract, having been 
ingested with the food when taken in its natural 
state ; but except when large quantities of cellulose- 
containing foodstuffs are eaten raw, any possible 


autolysis of the food can be neglected as a method of 
digestion. The hydrochloric aoid of the stomach is 
too weak to effect much hydrolysis : and little, jf any, 
of these complex carbohydrates is absorbed unchanged. 
The chief agents effecting the digestion are the bac¬ 
teria living in the alimentary canal : the products of 
the reaction are organic acids, lactic, acetic, butyric, 
etc., carbon dioxide, hydrogen, and methane. In most 
cases the cellulose is first hydrolysed to glucose, but 
since this sugar is not found among the products of 
the reaction nor absorbed from the gut, the second 
reaction, the fermentation of the glucose, must pro¬ 
ceed at a faster rate than the hydrolysis of the cellulose. 
The same end products are formed when the organisms 
are grown anaerobically in vitro . 

The value of these carbohydrates as sources of 
energy is reduced by the fact that some of the products 
of their breakdown are gaseous and that numerous 
side reactions occur together with tho main fermenta¬ 
tion. For animals with a voluminous large intestine, 
such as the cow, consuming large quantities of cellulose- 
containing foodstuffs, 0 to 9 cal. per kgm. body 
weight per diem may be available from the digestion 
of cellulose, and 5 cal. from the pentosans consumed : 
for man, these carbohydrates huvo a negligible value 
as sources of energy, about 0*3 and 0*5 cal. per kgm. 
per diem respectively. They cannot be used to re¬ 
place other foodstuffs in the diet from this point of 
view. 

On the other hand, they have a definite place in the 
diet, since they exert a laxative action ; this is due 
either to a direct mechanical irritation of the gut wall, 
stimulating peristalsis, or to their passing through the 
gut unchanged and so adding bulk to the faeces, or 
to their power of swelling in the presence of water. A 
most important factor, however, is a stimulation of 
the secretion of the intestinal glands by the products 
of thoir digestion, resulting in increased bulk and 
softness of the fances. 

The unavailable carbohydrates are therefore avail¬ 
able in the form of the lower fatty acids in small 
quantities : of these only lactic acid occurs in tho 
path of carbohydrate metabolism, the others being 
more closely connected with the metabolism of the 
fats. 


New Extension of the 

r pHE Polytechnic in Regent Street, London, is 
-*■ assured of the public goodwill, because it was 
the first important institution to assume that name, 
through accident rather than by design, and because 
it has faithfully adhered to its original purposes—a 
rare phenomenon in English educational history. 
Founded by Quinton Hogg in 1882, the Polytechnic 
was and remains “ an educational centre and also a 
club and rendezvous for young people between the 
ages of sixteen an4 twenty-six, where every reason¬ 
able facility shall be offered for the formation of stead¬ 
fast character and true friendships ; for training mind 
and body and for leading an upright and unselfish 
life". In 1910-11 the front portion of the Regent 
Street premises was rebuilt at a cost of £115,000. On 
Oct. 10, the Quoen opened a new extension off Great 
Portland Street, an admirable building designed by 
Mr. F. J. Wills. Apart from a physics laboratory, 
the new building is to be used for commercial and 
technical education—domestic science, hairdressing, 
laundry, dressmaking, tailoring, etc.—and for social 
purposes. It furnishes a good example of modem 
methods of building. There is a complete wireless 
installation for reception and dispatch ; a secondary 
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Polytechnic, London. 

system of lighting; two halls can be formed by the 
lowering of a screen ; and many other now ideas are 
incorporated in the building. 

Of particular interest in the new extension of the 
Polytechnic is the novel heating equipment which 
has been installed by Messrs. Sulzer Bros., Ltd. An 
electric boiler of 1850 kw. capaoity is employed, 
operating directly off the 0600-volt, three-phase, 50- 
cycle mains. The high tension current is passed 
directly through the water by means of three iron 
electrodes, tho tank itself being well earthed. The 
plant is automatic in its operation, changes in load 
being counteracted by means of three insulating 
cylinders surrounding the electrodes. These cylinders 
are raised or lowered automatically by means of a 
small hydraulio motor, in this way varying the 
effective distance between the electrodes so as to 
maintain a constant load on the boiler. The latter 
feeds the heated water into three large, well-lagged 
storage tanks, the total oapaoity of whioh is 27,000 
gallons. 

The boiler is only used during the night period, so 
as to take advantage of the special tariff rates offered 
by the Borough of St. Marylebone Electricity Depart* 
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ment for night load. The temperature of the water 
in the storage tanks is thus gradually raised during 
the night, for use throughout the following day. The 
temperature of the water in the radiators and circu¬ 
lating pipes throughout the building is, however, not 
so high as that in the storage tanks, a certain pro¬ 
portion of cold water being added in order to bring 
the temperature down to the desired value. In the 
morning, when the storage tanks are at their hottest, 
a larger proportion of cold water is needed than later 
on in the day, when the temperature of the storage 
tanks has fallen. By suitably varying the pro¬ 
portion of hot and cold water the temperature of the 
building can be maintained at a constant predeter¬ 
mined figure. 


University and Educational Intelligence. 

Cambridge.— At Trinity College the following have 
been elected to fellowships : (!■ F- A. Pantm, M. 
Black, N. Feather, J. A. Gaunt, and H. D. Ursell. 

The Council of Gonville and Caius College has ap¬ 
pointed E. P. Weller, University Lecturer in Estate 
Management, as Bursar. 

For the ninth year in succession Trinity College, 
Cambridge, announces the offer of a Research Student¬ 
ship open to graduates of other universities who 
propose to come to Cambridge in October next as 
candidates f 6 r the degree of Ph.D. The value of 
the studentship may be as much as £300 a year if the 
pecuniary circumstances of the successful candidate 
require so large a sum. Applications must reach the 
Senior Tutor not later than July 1 , 1930. 

The same College offers, as usual, Dominion and 
Colonial Exhibitions to students of Dominion and 
Colonial Universities who wish to come to Cambridge 
next October as candidates for the degree of B.A., 
M.Litt., M.Sc., or Ph.D. These Exhibitions are of 
the titular value of £40, but their actual value is such 
sum (if any) not exceeding the titular value as the 
College Council may from time to time hold to be 

i 'ustinod by the Exhibitioner’s financial circumstances, 
f it is made clear that the financial need of an 
exhibitioner cannot possibly be met by the payment 
to him of the full amount of his titular emolument, 
the Council has power, if it sees fit and if funds are 
available, to award him an additional payment. 
Candidates must apply through the principal authority 
of their University, and applications should reach the 
Senior Tutor (from whom further particulars may be 
obtained) by July 1 , 1930. 

Manchester. —The following appointments have 
been made:—Assistant-Lecturer in Botany : Miss 
Barbara Colson; Demonstrator in Pathology: Mr. 
Raymond Whitehead; Lecturer in Metallurgy and 
Assaying : Mr. Cecil Handford ; Assistant-Lecturer 
in Meohanioal Engineering: Mr. B. J. Tams. 


The Board of Education has just issued a new list 
(List 111 ) of the more important recognised institu¬ 
tions of technical and art education and other forms 
of further education in England and Wales (London: 
H.M. Stationery Office, 1929. • 4s.). The list includes 
technical day classes, junior technical schools, eto. 
The postal address of eaoh institution is given, and, 
for colleges and technical day classes, an indication of 
the courses and branches of study followed. Par¬ 
ticulars are given of approved schemes in operation 
for national certificates in mechanical and electrical 
engineering, chemistry, naval architecture, and gas 
engineering. 

No. 3129, Vql. 124] 


Calendar of Patent Records. 

October so, 1830 .—The patent granted on Oct. 20, 
1830, to Admiral Sir Thomas Cochrane, afterwards the 
tenth Earl of Dundonald, for “ apparatus to facilitate 
excavating, sinking, and mining ” was an important 
one in the history of tunnelling, the invention bftng 
for the introduction of air under pressure into the 
tunnel for the purpose of keeping back the water and 
holding up the face of the excavation. The specifica¬ 
tion included most of the essential features—such as 
the air-lock before the working chamber—which have 
characterised the use of the process since the time of 
the invention. The system was adopted at first 
only for shaft sinking, the first application being at 
Chalonnes on the Loire. It was not until 1879 that 
it was used for tunnel work, in an attempt to tunnel 
under the Hudson River at New York, and in the 
same year at Antwerp. 

October 21 , 1824 .—Portland cement was invented 
by Joseph Aspdin, a stone-mason of Leeds, and was 
patented by him on Oct. 21, 1824. Aspdin established 
a factory to produce the cement at Wakefield in 1825, 
and the success of the industry may be gauged by the 
fact that the annual consumption in the world to-day 
is upwards of thirty million tone. In 1924 a tablet, 
presented by the American Portland Cement Associa¬ 
tion, was erected in the Leeds Town Hall to commem¬ 
orate the centenary of the invention. 

October 22 , 1832 .—George Frederick Muntz, of Bir¬ 
mingham, was granted a patent for his invention of 
“ an improved manufacture of metal plates for sheath¬ 
ing the bottoms of ships and other such vessels ” on 
Oct. 22, 1832. * Muntz metal ’ entirely superseded 

oopper sheathing in the mercantile marine, though not 
in the Navy, and brought the inventor a profit of 
£70,000. The patent was unsuccessfully attacked m 
the courts, but an application for its prolongation was 
refused. 

October 23 , 1820 .—The employment of wrought-iron 
rails for railways in place of the cast-iron rails formerly 
in use was mainly due to John Birkinshaw, manager 
of the Bedlington Iron Works, who on Oct. 23, 1820, 
was granted a patent for “ Improvements in the manu¬ 
facture and construction of a wrought or malleable 
iron railroad or way”. In the specification he de¬ 
scribes as his preferred form a T-section rail to be 
made in 18-foot lengths. 

October 23 , 1835 .—The process under which the 
* Baxter ’ prints were produced was patented by 
George Baxter, wood engraver, on Oot. 23, 1835. The 
first publication was in 1837, when Baxter issued his 
“ Pictorial album or cabinet of paintings containing 
eleven designs executed in oil colours from the original 
pictures”. The life of the patent was extended for 
five years. 

October 24 , 1832 .—The first commercially successful 
hydraulic turbine—which was of the reaction type— 
was invented by Benoit Foumeyron of Besan^on, and 
patented by him in Franoe on Oet. 24, 1832, under the 
title of “Roue k pression universelle et continue”. 
The original turbines for the Niagara Falls Power 
Company were of the Foumeyron type, built in Phila¬ 
delphia, and they remained in service for fifteen years. 

October 24 , 1850 .—The 1 mercerisation 1 process for 
treating cotton and cotton fabrics is due to John 
Mercer, F.R.S., who patented the invention on Oot. 24, 
4850. Mercer’s specification describes the effect of 
caustic soda in strengthening the fibre and making it 
more reoeptive to dyes, but does not mention the 
4 lustre * effect, which was not discovered till forty 
years later by H. A. Lowe. Samples of mercerised 
cotton received special mention at the Great Exhibition 
of 1851. 
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Societies and Academies. 

Rome. 

Royal National Academy of the Lincei, June 1.— 

F, Severi: The whole of the singular points of an 
analytical function of several variables.—Guido 
Fubini: Further with regard to the canonical cluster. 
—Q. Majorana : Optical telephony by means of 
ultra-violet or infra-red rays. Improved results have 
now been obtained as a result of modification of the 
arrangement of the apparatus. By means of filtered 
infra-red light from a 500-watt incandescent lamp, 
telephonic communication has been established 
between stations ten kilometres apart, excellent 
reproduction of the words being obtained.—L. 
Lombardi and Paolo Lombardi: Behaviour of the 
moving-coil transformer in constant current circuits. 
—A. Angeli: The constitution and reactions of the 
diazo-hydrates. Hantzsoh’s views on the structure 
of the diazo-hydrates are refuted, Swietoslawski’s 
thermochemical data being quoted in support of the 
structures advanced by the author.—G. Tizzoni and 

G. De Angelis: Immunity against cancer conferred on 
animals by phenolate auto-vaccine. The results of 
numerous experiments on white mioe show that im¬ 
munity against Ehrlich’s adenocarcinoma may be 
attained by the use of phenol, which converts the 
cancerous matter into vaccine. The phenol is 
administered in 0*5 per cent solution for a period of 
24-72 hours, the immunity appearing II days later 
and persisting for more than 4 months.—Giuseppe 
Levi: A differentiation of nerve oells.—G. Levi and 
G. C. Dogliotti: The structure of adipose cells. The 
adipose cells of the adult rat exhibit a very thin 
cytoplasmic film containing a large number of chondrio- 
somes in the form of granules and short rods, the 
view that adipose cells are composed of an adipose 
drop contained in a reticular envelope being hence 
inadequate.^M. Kourensky : Riccati’s equation.— 
Pia Nalli: A generalised displacement in Riemannian 
spaces.—U. Cassina : The conception of vectors.— 
B. Segre : Continuous systems of plane curves with 
tacnode.—E. Cech : A characteristic property of 
Fubini’s surfaces.—L. S. Da Rios: Wings and helioes. 
—E. Fermi: The motion of a body of variable mass.— 
G. Viola : Pendular oscillations in the elliptic elements 
of the variablo W Ursre majoris.—M. Pieruccl: Con¬ 
cerning recent experiments on thin metallic films. 
Results lately obtained support the view that con¬ 
ductors electrically charged undergo a variation in 
resistance.—D. Graffi : Demonstration of the formula 
of retarded potentials by the method of functional 
operators.—F. Neri: The auto-excitation of auto- 
compensated asynchronous machines.—Remo de Fazi: 
Syntheses in organic chemistry by means of radiant 
energy (3), Acenaphthene and benzaldehyde. A 
benzene solution of benzaldehyde and acenaphthene, 
exposed in a sealed glass tube to sunlight for two 
years, yielded a trimende and a totramoride of benzal¬ 
dehyde, stilbene, isostilbene, a resinous substanoe, 
and a compound formed by the condensation of one 
molecule of acenaphthene and one molecule of 
benzaldehyde with loss of one molecule of hydrogen.— 
O. Scarpa: Concentration, wholly metallic piles 
acting at variance with Volta’s law. Measurements 
at constant temperature (18°) of the electromotive 
force of the cells, platinum-zino amalgam-mercury- 
platinum, and platinum-cadmium amalgam-mercury- 
platinum, give values which vary linearly with the 
concentration of the amalgam in the case of zino and 
almost linearly in that of cadmium within the limits 
of composition for which the amalgams exist as 
monophase liquid systems.—G. A. Barbieri: Ferro- 
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cyanomolybdates and analogous compounds of ruth* 
enium and osmium. When introduced into am¬ 
monium acetate solution, the reddish-brown, gela¬ 
tinous precipitate obtained by the interaction of a 
molybdate and a ferrooyaniae in acid solution is 
transformed into a canary-yellow, crystalline com¬ 
pound, (NH 4 ) 4 Fe(CN) 4 , 2MoO s , 3H,0. The readv 
conversion of this into the silver compound, 
Ag 4 Fe(CN) 4 , 2MoO,, H t O, points to the existence of 
the complex [Fe(UN) 4 , 2MoO s ], the structure of the 
ammonium compound being probably 

[MoO a (CN) 3 Fe(CN) 8 MoO s ](NH 4 ) 4 . 

The corresponding ruthenocyanomolybdate and 
osmiocyanomolybdate have analogous formulae.— 
G. R. Levi and A. Baroni: Diethyl triselenide, sulpho- 
diselenide, and selenodisulphide. Diethyl triselenide, 
(C a H 4 ) 8 Se t , is obtained by the action of selenium 
oxychloride on selenomercaptan or by that of selenium 
on diethyl diselenide; diethyl sulphodiselenide, 
(C.Hq).Se a S, by the action of mercaptan on selenium 
chloride or oxychloride, or that of selenium on diethyl 
disulphide, and diethyl selenodisulphide, (C a H fi ) a SeS a , 
from either selenomercaptan and thionyl chloride or 
sulphur and the diselenide. The progressive replace¬ 
ment of the sulphur of these compounds by selenium 
is accompanied by marked increases in the densities 
and refractive indices.—L. De Caro : Molecular weight 
of myoprotein, determined by Du Nouy’s surface 
tension method. Determinations of the surface 
tension of the myoprotein of the dog dissolved in 
water in presence of a trace of sodium hydroxide 
show that the static surface tension, before reaching 
the corresponding dynamic value, exhibits three 
characteristic minima at the dilutions 1 : 37000, 
1 : 55000, and 1 : 80000. On the assumption that 
these minima correspond with the formation of mono * 
molecular layers of different orientations, the dimen¬ 
sions of the molecular parallelepiped are calculated 
to be 225*0, 151*7, and 104*3 A. respectively. The 
volume of the molecule is thus 3569513 x 10 _M c.c., 
its mass 2644084 x 10 _fl4 gm., and the molecular weight 
1602843, but other considerations indicate that the 
last figure is too high for anhydrous myoprotein. 
Approximately, however, the proportion of myo¬ 
protein in muscle suffices to cover the total surface 
of the myofibrils with a monomolecular layer.— 
G. Quagliariello : Sodium, potassium, calcium, and 
magnesium in muscular fluid and in its ultra-filtrate. 
Examination of the musoul&r fluid of the dog shows 
that the whole of the sodium in the fluid, together 
with about two-thirds of the potassium and three- 
fifths of the calcium and magnesium pass through a 
collodion ultra-filter.—L. Maddalena : Geological 
results of the boring of the tunnel of the direct 
Bologna-Florence line through the Tuscan-Bolognese 
Appeninee. — G. Martino: Behaviour of the phos- 
phogens in muscular tetanus.—M. Tirelli: Tropism 
phenomena in the larvse of Bambyx mori . 

Cape Town. 

Royal Society of South Africa, Aug. 21.—C. K. 
O’Malley : On the cleaning up of civilisation.—J. H. 
Ferguson : On living leucocytes, A drop of human 
blood examined by the dark-ground illumination 
method in a warm-chamber at 37° C. shows: (1) 
Colloidal particles and 4 hssmokonia ’ in Brownian 
movement in the plasma ; (2) Red cells ; (3) White 
cells. The leuoooyte nucleus exhibits a fundamental 
degree of lobulation for each cell. Nucleoli are 
prominent only in young cells. The cytoplasm shows 
a clear structureless hyaloplasm containing oscillating 
refractile particles or granules of various kinds. 
Mitochondria and vacuoles are noted.—B : . F. J. 
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Schonland ; A proposed method of locating under¬ 
ground water and some experiments thereon. A 
bum of short Hertzian waves incident at an angle of 
45° upon the interface between dry earth or rook and 
underground water should undergo reflection, and 
calculation for a wave-length of two metres indicates 
that the reflected intensity should amount to about 
50 per cent of the incident intensity. Apparatus for 
the production and detection of such beams is de¬ 
scribed, measurements being made with a portable 

f alvanometer, on a wave-length of 1-8 metres, 
nterference between direct and reflected radiation 
has been observed, which suggests a possible modifica¬ 
tion of the method. 


Sydney. 

Linnean Society of New South Wales, Aug. 28.— 
W. W. Froggatt: Notes on gall-making cocoids and 
descriptions of new species. Description of a now 
species of Apiomorpha found on Eucalyptus pilli - 
gcensis, and three new species of Opisthoscelis found 
on other Eucalypts.—W. Greenwood : The food 
plants or hosts of some Fijian insects (3).—I. V, 
Newman : The life-history of Doryanthes excelsa (2). 
The gamotophytes, seed production, chromosome 
number and general conclusion. Tho germination 
of the spores is described with special reference to the 
part played therein by vacuolation of tho cytoplasm. 
By using its cellulose plugs for identification, the 
pollen tube is traced from the stigma to the synergids. 
Fertilisation and triple fusion, though not observed, 
are inferred. The chromosome number is : haploid 
22, diploid 44, triploid (endosperm) 06. Doryanthes 
excelsa is concluded to be primitive among the 
Amaryllidacete and even in the Agavoideae group of 
tho family. 

Royal Society of New South Wales, Sept. 4.—A. R. 
Penfold and F. R. Morrison : The occurrence of a 
number of varieties of Eucalyptus dives as determined 
by chemical analyses of the essential oils (Pt. 3). 
The present investigation is confined to an examina¬ 
tion of specimens from Victoria. The type yielding 
an oil containing 50 per cent of piperitone is the 
predominating tree in many important areas, whilst 
in others such as at Blackwood, only var. A con¬ 
taining 5 per cent of piperitone was observed. In 
other localities where it was previously diffloult to 
account for oils containing only 26-30 per cent of 
piperitone, careful field observations showed both 
the type and var. A were growing together. Samples 
of leaves and terminal branolilets, and the results of 
the examination of the essential oils obtained there¬ 
from confirmed the field observations. 


Official Publications Received. 

British. 

Journal of the Chemical Society: containing Papers ooramunlcated to 
the Society. September. Pp. iv+1847-2172+x. (London.) 

Madras Fisheries Department. Administration Report for the Year 
1927-38. By Dr. F. H. Gravely. (Report No. 1 of 1929, Madras Fisheries 
Bulletin, Vol. 23.) Pp. vii+86+4ptates. (Madras: Government Press.) 
14 annas. 

Indian Journal of Physios, Vol. 4, Part 4; and Proceedings of the 
Indian Association for the Cultivation of Science, Vol. 13, Part 4. Con¬ 
ducted by Sir C. V. lUman. IS: Bibliography of 150 Papers on the 
Raman Effect. By Dr. A. 8. Ganesan. Pp. 281*848. (Calcutta.) 1.8 
rupees * 2s. 

The Indian Lac Association for Research. Bulletin No. 2: Physical 
Properties of Shellac Solutions, Part 2. By M. Rangaswami and M. 
Ventutonalan. Fd. IT+6 plates. (Ranchi.) 

Transactions of the Institute of Marine Engineers, Incorporated, 
Session 1929. Pp. 668-630. (London.) 

The National Institute of Poultry Husbandry (Harper Adams Agri¬ 
cultural .College), Newport, Salop. A Progress Report of Instructional 
and Experimental Work in Poultry and Rabbit Husbandry. Pp. 72. 

and Bast of Scotland College of Agriculture. Calendar 
for 1929-1980. Pp. 90. (Edinburgh.) 
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County Council of the West Riding of Yorkshire: Education Com* 
mlttee. Report on the Examination for County Minor Scholarships, 
1929. Pp. 29. (Wakefield.) 

Tanganyika Territory: Geological Survey. Annual Report, 1928. By 
Dr. B. O. Teale. Pp. 48+4 plates. (Dodoma.) 4s. 

The Quarterly Journal of the Geological Society. Vol. 85, Part 8, No. 
889, September 23rd. Pp. cxxlx-oxli + 228*888. (Londont Longmans, 
Green and Co., Ltd.) 7i. (kt. 

Colony of the Gambia. The Annual Report of the Department of 
Agriculture for tho Year 1928-9. Pp. 64. (London : The Crown Agruts 
for the Ooloniea.) 6*. 

Observations made at the Royal Observatory, Greenwich, In the Year 
1927 in Astronomy, Magnetism and Meteorology, under the direction of 
Sir Frank Dyson. Pp. vUi + A108+B16+Clx + Cl89 + l)62 + E46 + 18. 
(London : H.M. Stationery Office.) 87*. W. net. 

Progress of Education In India, 1922-27. Ninth Quinquennial Review. 
By R. LittlehaHes. Vol. 1. Pp. vll + 387 + xviL 1.10 rupees; 2«. 9d. 
Vol. 2: Appendices and Tables. Pp. lv + 286. 2.10 rupees; it. 9 d. 
(Calcutta : Government of India Central Publication Branch.) 

Far Eastern Association of Tropical Medicine. Transactions of the 
Seventh Congress held in British India, December 1927. Edited by IV6.- 
Col. J. Cunningham. Vol. 2. Pp. xvi+87H-86 plates. (Calcutta: 
Thacker's Press and Directories, Ltd.) 

Durban Corporation. Museum Report for the Municipal Year ended 
81st July 1928. Pp. 4. (Durban.) 

Tho Scottish Association for the Deaf. First Annual Report (1928-29). 
Pp. 19. (Glasgow.) 

Annual Report for the Year 1928 of the South African Institute far 
Medical Research, Johannesburg. Pp. 87 + 2 plates. (Johannesburg.) 

* Foreign. 

Bulletin of tho National Research Council. No. 71: Bibliography of 
Bibliographies on Chemistry and Chemical Technology. First Supplement 
1924-1928. Compiled by Clarence .J. West and I). D. Berolzheimer. Pp. 
1(10. (Washington, D.C. : National Academy of Sciences.) 1.60 dollars. 

Scinnlilic Papers of the Institute of Physical and Chemical Research. 
No. 200: The Internal Strain of Uniformly Distorted Aluminium Crystals. 
By Keijl Yamaguchl. Pp. 151-169 + plates 4-8. 45 sen. No. 201: 

Beit rage zur Chnmie der Yiskoae. Von Gen-ltsu Kita und Rlkimatsu 
Tomlhlsa. Pp. 17M92. 80 sen. No. 202: Absorption of Ha Line. By 
Toshlo Takamiue and Taro ttuga. Pp. 198*197 + plate 8. 20 sen. No. 

208: The Raman Spectra of Caloite, Aragonite and Water Solution of 
Potassium Carbonate. By Masainlchl Klmura and YOlclii Uchida. Pp. 
199*204. 15 sen. (Tokyu ; Iwanarai Bhotou.) 

Japanese Journal of Astronomy and Geophysics: Transactions and 
Abstracts. Vol. 7, No. 1. Pp. H + 46 + 10. (Tokyo: National Research 
Council of Japan.) 

The Science Reports of the TAhoku Imperial University, Sendai, Japan. 
Second Series (Geology), Vol. 11, No. 8: Tertiary Foraminiferous Rooks 
of the 'Philippines. By Hiaakatsu Yabe and Shfahirfl llanzawa. Pp. 
54+18 plates. (Tokyo and Sendai: Maruzon Go., Ltd.) 

Connell Permanent International pour l’Exploration de la Mer. 
Rapports et procis-verbaux des reunions, Vol. 69: Vergleich der Fang- 
fkhigkelt versehiedoner Modolle von Plank ton-netzen. Von Cl. Kiinne. 
Pp. 87. 1.60 kr. Fauns Ichthyologique de l’Atlantiquo nord. Pubjf^e 

sous la direction de Prof. Joubin. No. 1. 24 planches. (Oopenliague: 

Andr. Fred. Hpst et ills.) 

New York Academy of Sciences, Scientlttc Survey of Porto Rico and 
the Virgin Islands. Vol. 10, Part 2: The Fishes of Porto Rico and the 
Virgin Islands, Branchiostomidae to Sciaenidae. By J. T. Nichols. 
Pp. 161-295. (New York City.) 

Technical Books of 1928: a Selection. Twonty-llrst Issue. Pp. 28. 
(Brooklyn, N.Y. : Pratt Institute Free Library.) 

Berichte liber die Vorhandlungen der Saohsisohen Akaderole dor Wissen- 
sohaften zu Leipzig, Mathematlsch-physische Klasse. Band 80, 1928, 
Heft 7 (Schlussheft). Pp. xxxvii +497*507. (Leipzig: 8, Ulrzel.) 160 
gold marks. 

Institute scientiflques de Buibenzorg: " 'a Lands Plantentuin 

Treubla: recueil do travaux zootogiques, hydrobiologiques et ocAano- 
grapbiques. Vol. 7, Ltvraison 4, Avril. Pp. 681-465 +plates 0-9. 
(Buibenzorg.) 2.60 f. ____________ 


Catalogues. 

Small Electric Furnaces for Laboratory and Works. (List No. 76E.) 
Pp. 20. (London; A. Gallenkampand Co., Ltd.) 

Pituitary (Posterior Lobe) Extract B.D.H. Pp. 12. (London: The 
British Drug Houses, Ltd.) 

Microscopes and Accessories, 1980. Pp. 103. (London : C. Baker.) 
Cambridge Gas Analysers, Electrical Type. (List No. 144.) Pp. 24. 
(London : Cambridge Instrument Co., Ltd.) 


Diary of Societies. 

FRIDAY, OoTOWtR 18. 

Royal College op Physicians op London, at 4.—Sir Wilmot Herring- 
ham : Harveian Oration. 

Royal College of Suhobons op England, at 6.—Sir Arthur Keith: 
Demonstration of Specimens or Trephining—Ancient and Modem. 

Institution op Mechanical Enoinzshh, at 6.— Dr. D. Adamson: Presi¬ 
dential Address. 

Royal Photographic Society of Great Britain (Informal Meeting of 
Pictorial Group), at 7. 

West of Scotland Iron and Steel Institute (at Royal Technical 
College, Glasgow), at T.— R. Hamilton : Presidential Address. 

Society or Chemical Industry (South Wales Section) (at Royal Metal 
Exchange, Swansea), at 7.80.—-Dr. A. C. Bkl wards : The Chemistry of 
Tinjilfcte Manufacture. 

British Electrical Development Association (at Royal Society of 
Arts), at 7.80.—Miss U. Burlton: Personal Salesmanship In the 
Electrical Industry. 
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•Junior Institution or Engineers (Informal Meeting), at 7,80.—W. A. 

Wlllox: Some Recent French Railway Construction. 

Royal Society or Medicine (Obstetrics and Comparative Medicine 
Sections), at 8, —Discussion on Causes of Early Abortion and Sterility. 
Royal Society or Medicine (Electro-Therapeutics Section), at 8.80.— 
Dr. C. A. Robinson: Presidential Address. 

Society or Dyers and Colourists (Manchester Section) (at Manchester). 
—Dr. Tagllani: The Application of the Locust Beans in the Textile 
Industry and especially in the Calico Printing Trade. 


SATURDAY , October 19. 

Hull Association ok Engineers (at Municipal Teohnioal College, Hull), 
at 7.15.—Modern Improvements In Wireless. 

Physiological Society (at Guy's Hospital), 


MON DA Y, October 21. 

Royal College ok Surgeons ok England, at; 6.— C. P. G. Wakeley ; 

Demonstration of Specimens Illustrating Tumour* of the Brain. 
Textile Institute (London Section) (at Cloth workers' Hall), at 6.—R. G. 

Parker; Woollens from the Launderer's Point of View. 

Institution of Electrical Engineers (Mersey and North Wales (Liver* 
pool) Centre) fat University, Liverpool), at 7.—Prof, E. W. Marohant: 
Chairman's Address. 

Institution ok Mechanical Engineers (Graduates’ Section, London), 
at 7.—8. Scott Hall: Safety in Flight. 

Society of Chemical Industry (Yorkshire Section) (Jointly with 
Institute of Chemistry, Leeds Area Section) (at Great Northern 
Station Hotel, Leeds), at 7.15.—Prof. R. W. Whytlaw Gray : Phenomena 
Associated with Finely Divided Particles In Air. 

Keighley Textile Society (at Keighley), at 7.80.—A. T. King; Wool 
viewed as a Chemical In its Formation and Processing. 


TUESDAY, October 22. 

Royal Society of Medicine (Medicine Section), at 5.—Dr. W. J. Adie 
and others : Diseases of the Pituitary Body, 

North Staffordshire Institute ok Mining Engineers (at Technical 
College, Stoke-on-Trent), at 6. 

Royal Society of Medicine, at 6.30.—General Meeting, 

Zoological Society of London, at 6.80.—Secretary : Report on the Addi¬ 
tions to tho Society's Menagerie during the months of May, June, July, 
August, and September 1929,—D. Dewar: The Margaret Pennington 
Bequest to the Society; Water-colour Drawings of Indian Birds by the 
late General Sharpe.—R. Lovell: The Bacteriological Findings In 
certain Fatal Cases of Enteritis occurring in the Society’s Gardens 
during 1928.—Dr. Isabella Gordon : Ou Species of the Galatheld Genus 
Eumttnida (Crustacea, Decapods). 

Illuminating Engineering Society (at Chamber of Commerce, Birming¬ 
ham), at 7.—R. Maitland : Architectural Lighting. 

Royal Photographic Society of London, at 7.—J. D. Johnston: 
Presidential Address. 

Institution of Electrical Engineers (North-Western Contra) (at 
Midland Hotel, Manchester), at 7.80.—T. E. Herbert: Chairmans 
Address. 

Institution of Engineers and Shipbuilders in Scotland (at Glasgow), 
at 7.80.—J. MacLeod : The Steam Turbine Locomotive. 

Society of Chemical Industry (Glasgow Section) (at St. Enoch Station 
Hotel, Glasgow), at 8.—1’. Ramsay, Dr. H. Levinstein. H. J. Pooiey, 
and others : Discussion on The Outlook in Chemical Industry In Great 
Britain, with Special Refetence to the West of Scotland. 

West Kent Scientific Society (at Wesleyan Hall, Blackheath Village), 
at 8.80. 


WEDNESDAY \ October 28. 

Geological Society of London, at 5.80.— R. D. Oldham; Historic 
Changes of Level in the Delta of the Rhone.—R. W. Pocock : The 
Petaloorinui Limestone Horizon at Woolhope (Herefordshire).—Dr. 
P. K. Ghosh : TheCarnmenellls Granite: its Petrology, Metamorphism, 
and Tectonics. 

Newcomen Society for the Study of the History or Engineering and 
Technology (at Science Museum), at 6.80.—C. O. Becker and A. 
Titloy: Valve Gear of the Newcomen Engine.—L. F. Lores: Joslah 
Horn blower and the First Steam Engine In America. 

Institution of Automobile Engineers (Manchester Centre) (at Engineers’ 
Club, Manchester), at 7.—Prof. W. Morgan: The Member and the 
Institution. 


THURSDAY, October 24. 

Federal Council for Chemistry (*t Burlington House), at 4,8o. 
Child-Study Society (at Royal Sanitary Institute), at 6.— Rev. C. Grant: 
Co-education. 

Institution of Electrical Engineers, at 6.—Col. Sir T. F. Ptirves: 
Presidential Inaugural Address. 

Royal Aeronautical Society (at Royal Society of Artak at 6.80.— Capt 
N. MacMillan: The Art of Flying Land and Sea Machines. 

North-East Coast Institution or Engineers and Shipbuilders (Tees- 
side Branch), at 7.80. 

Rutal Society or Medicine (Urology Section), at 8.80,—F. Jeans; 

Urological Statistics as a Criterion of Progress. 

Aberaethian Society (St. Bartholomew’s Hospital),—Sir Leonard 
Rogers: Climate and Disease: Forecasting Epidemics in connexion 
with Smallpox, Cholera, and Plague. 

Royal Aeronautical Society (Yeovil Branch)(at Yeovil).—B. Martin: 
Steal Wing Construction. 

Institute of Brewing (Midland Counties Section) (at White Horse 
Hotel, Birmingham^—C. W. Moeth: The History of Yeast Making In 
Distilleries during the last Fifty Years. 

Institute of Rubber Technologists (Annual General Meeting) (at 
Manchester OaW, Ltd., Manchester). — F. Walker: Application of 
Electricity In the Rubber Industry. 
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rRID AY, October 25. 

Physical Society (at Imperial College of Science), at 5.—F. C. Connelly: 
Some Additional Lines in the Secondary Spectrum of Hydrogen.—Dr. 
E. G. Richardson and E. Tyler: The Transverse Velocity Gradient 
near the Mouths of Pipes In which an Alternating or Continuous 
Flow of Air is Established. —B. K. Johnson : Resolving-power Tests 
on Microscope Objectives used with Ultra-violet RadtatlopL. 

Royal College or Burgeons or England, at fl.—Sir Arthur Keith: 
Demonstration of Dislocations of the Hip-Joint—Congenital and 
Acquired. 

Institution or Chemical Engineers (at Institution of Civil Engineers), 
at 6.80.-Dr. W. H. Hatfield: The Fabrication of Add-resisting Steel 
Plant (Lecture). 

North-East Coast Institution or Engineers and Shipbuilders 
(Annual General Meeting) (at Newcastle-upon-Tyne), at 6.80.—L. E. 
Smith: Presidential Address. 

Institution or Mechanical Engineers (Informal Meeting), at 7.— 
P. C. Dewkurstand others : The Requirements of Overseas Locomotive 
Engineers in Respect of Locomotive Design and Details. 

Institution or Electrical Engineers (North-Eastern Students’ Section) 
(at Armstrong College, Newcastle-upon-Tyne), at 7.16.—The Work of 
the British Electrical Development Association. 

Junior Institution of Engineers, at 7.80,—H. Bruff: Electric Welding 
as applied to Bridges and other Structures on the L. and N.E. Railway. 

Royal Society or Medicine (Epidemiology Section), at 8.— Dr. 8. P. 
James : Modern Aspects of the Epidemiology, Prevention, and Treat¬ 
ment of Malaria. 

Society or Chemical Industry (Liverpool Section) (at Liverpool Uni¬ 
versity).—Col. E. Briggs; The Chemist in Industry (Chairmans 
Address). 


PUBLIC LECTURES. 

FRIDA Y, October 18. 

King’s College of Houseuold and Social Science, at 6.— Prof. V. H. 
Mottram : Human Nutrition. (Succeeding Lectures on Oct. 25, Nov. 
1, 6, 15. and 22.) 

Royal Institute ok Public Health, at 6.—Prof. R. A. Peters: Co- 
ordinative Bio-chemistry of the Cell and Tissues: Cell Surfaces 
(Harben Lectures) (I.). 

University College, at 5.— Prof. G. Elliot Smith : The Glory of Greece. 

London School ok Hygiene and Tropical Diseases, at 6.—Prof. 
T. J. M. Madsen : Diphtheria Toxin and Antitoxin. 

SATURDAY, October 19. 

Horniman Museum (Forest Hill), at 8.80,—D. M. Roberts: London in 
the Middle Ages. 

MONDAY , October 21. 

University College, at 2.—A. Stratton: Houses In Tudor Times.— 
At 6 . 80 .— Prof. J. Macmurray: The Philosophical Approach to Modern 
Social Problems. (Succeeding Lecture on Oct. 28.) 

East Anglian Institute ok Aoriotjlture (Chelmsford), at 7.—Sir John 
Russell: Recent Field Experiments and their lessons. 

TUESDAY , October 22. 

Gresham Cou.e«e, at 6.—A. R. Hinks: The Greater Universe. (Succeed¬ 
ing Lectures on Oct, 28, 24, and 26.) 

WEDNESDAY, October 28. 

Royal Institute of Public Health, at 4.— J. 0. Stobart : Broadcasting 
and Health. 

King’s College, at 5.80.-Prof. A. W. Reed: Language and Literature 
(The Contribution of King’s College to the Advancement of Learning 
during the Century 1829-1928).—Dr. F.A. P.Aveling: Personalism: a 
Psychological Approach to Reality The World of Empirical Experi¬ 
ence. 

THURSDAY, October 24. 

University College, at 5.—Dr. E. A. Gardner: Greece and Greek Sites 
(Yates Archeological Lectures). (Succeeding Lectures on Oct. 81, 
Nov. 7, 14, 21, 28, Dec. 5 and 12.) 

FRIDAY , October 26. 

Royal Institute of Public Health, at 5.—Prof. R. A. Peters: Co¬ 
ordinate Biochemistry of the Oell and Tissues: The Ministers of Meta¬ 
bolic Change (Harben Lectures) (2V 

University College, at6,80.—C. 8. Elton: The Future of Animal Ecology. 
(Succeeding Lectures on Nov. 1 and 8.) 

SATURDAY , October 26. 

Horniman Museum (Forest Hill), at 8.80. —Dr. C. Ainsworth Mitchell: 
Faces and Finger Prints. 


CONFIRWGB. 

October 24 and 26. 

Institute or Fuel (at Institution of Mechanical Engineers). 

Thumday, Oct. 94, at 11 a.m— Sir David MBne-Watson: Presidential 
Address. 

At 31—C. J. Jefferson, W. M. Whayman, H. B. Yarrow, and Dr. 
G. E. K. Blythe: Papers on Pulverised Fuel for Marino-type Boilers. 
Friday, Oct. 26, at 10.16 a.m,— J. S. Atkinson: The Installation and 
Operation of Gas Producer Plants for Industrial Furnaces.—E. C. 
Evans ; The Economics of Coke-oven Gas Utilisation in Industry. 

At 2.80.—E. H. Lewis: Heat Insulation.—A. J. Dale and A T. Green: 
(a) Fuel Control In the Ceramic Industry; (6) Refractories in Applies- 
Hon to the Fuel Infeutrira, 
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A Parliamentary Science Committee. 

HE Association of Scientific Workers has a 
number of achievements to its credit, but none 
more pregnant with possibilities for advancing the 
interests of science and scientific workers than its 
success in getting together during the last Parlia¬ 
mentary session more than seventy members of 
the House of Commons to form the nucleus of a 
Parliamentary Science Committee upon which it 
is hoped to build a body representative of both 
legislative houses and of all political parties. That 
the nucleus is so large, although less than one- 
third of the members of the Commons have so far 
been approached, is encouraging evidence of the 
growing desire of members of Parliament to be 
informed of the progress of science and the pos¬ 
sibility of its more intensive application to the 
problems with which they are confronted. It was 
in this belief that Major Church, general secretary 
of the Association of Scientific Workers, and now 
happily once more a member of Parliament, ap¬ 
proached them. The result justifies his belief. It 
is to be hoped that it will also convince scientific 
workers of the importance of supporting the can¬ 
didature and otherwise assisting in the return to 
Parliament of persons who are, by virtue of their 
training, experience, and associations, in a position 
to voice their aims and aspirations faithfully and 
to know and evaluate the contributions which 
science has to make to society as a whole. 

The functions of the Parliamentary Science Com¬ 
mittee will be to accumulate and distribute to its 
members such information concerning the activities 
of scientific workers, whether engaged in industry, 
research, or higher educational institutions, which 
have bearing on Bills before Parliament at the 
time or on imperial problems of current interest. 
Periodical meetings will be held in a committee 
room at the Houses of Parliament, and, when 
desired and whenever possible, these meetings will 
be addressed by acknowledged leaders of scientific 
thought on subjects of particular interest to the 
Committee. For, this purpose the Association of 
Scientific Workers has offered to act as the liaison 
body between the Parliamentary Committee and 
prominent workers in the main branohes of scien¬ 
tific activity. That it will be able to act ade¬ 
quately in that capacity obviously depends on the 
enthusiasm of its members and the co-operation of 
other bodies, notably the British Science Guild and 
the British Association for the Advancement of 
Science. For some years past the British Soienoe 
Guild has had a small, standing Parliamentary 
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Committee through which it was able to bring 
matters bearing upon the relations between the 
State and scienoe to the notice of the Government. 
The British Association seventy-five years ago 
formed a similar committee, and this committee 
remained in existence until 1866. 

An interesting account of the activities of the 
first Parliamentary Scienoe Committee is given in 
Mr. O. J. R. Howarth’s review of the work of the 
British Association from 1831 to 1921. The project 
was first discussed at a meeting of the Council in 
1850, when it was proposed to form a committee 
of “ members of the British Association who are 
also members of the legislature To quote Mr. 
Howarth : 

“ The first idea seems to have been that any 
person combining these two qualifications should 
ipso facto belong to the committee ; but the ob¬ 
vious possibilities of complications arising from 
such a practice led the General Committee to limit 
the new body to selected members of both Houses 
of Parliament who belonged to the Association.” 

The committee was formed in 1854 and at first 
acted as the medium of communication between 
the Council of the Association and government 
authorities. Apparently Lord Wrottesley, who was 
also president of the Royal Society, was its first 
chairman—no mean asset—and it was probably due 
to his efforts that the representations made by the 
Association to the government gained in effective¬ 
ness. 

During its twelve years’ existence this Parlia¬ 
mentary Committee appears to have brought a 
number of very important matters to the notice of 
government and achieved no inconsiderable mea¬ 
sure of success. In 1854 it stimulated the Board 
of Trade “ to improve conditions and facilities for 
navigation, and for accumulating marine meteoro¬ 
logical data on a large scale ” : it made repre¬ 
sentations on the principles governing the award 
of Civil List pensions in relation to scientific 
workers, and the allocation of accommodation for 
scientific societies in Burlington House in order to 
bring such societies into closer juxtaposition. The 
following year it produced a document dealing with 
the measures which should “ be adopted by the 
Government or Parliament to improve the position 
of scienoe or its cultivators in this country ” (in¬ 
cluding reforms at those universities ” which do not 
at present exact a certain proficiency in physical 
science as a condition preliminary to obtaining a 
degree ” and the creation of a Board of Science). 
In 1857 it asked for the publication of the results 
of the trials of steamships employed in the public 
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service, and the sending of an annual expedition 
to the Niger. A request for increased accommo¬ 
dation and staff for the Meteorological Department 
of the Board of Trade, an application for on 
expedition to be Bent to the Mackenzie River 
(northern Canada) and for the dispatch of an 
expedition under Livingstone to the Zambezi River, 
were made in 1858. That year also, although 
apparently without official support from the 
Association, the Parliamentary Committee referred 
to the “ proposed severance from the British 
Museum of its Natural History Collections ” as 
calculated to inflict a deep injury to scienoe. 

In 1859, Admiral Fitzroy was authorised to pro¬ 
ceed in bringing to a practical issue the recom¬ 
mendations made to the scientific department of the 
Board of Trade on the subject of telegraphic com¬ 
munication between seaports of the British Isles. 
The same year the Parliamentary Committee was 
successful in obtaining government support for the 
dispatch of another African expedition, that under 
Speke and Grant, for the exploration of Victoria 
Nyanza and Uganda. Most noteworthy and fruit¬ 
ful in results was the action taken by the Par¬ 
liamentary Committee in 1865 in arranging for 
Sharpey, Miller, Huxley, and Tyndall to give evi¬ 
dence, during the select committee stage of the 
Public Schools Bill, on the extent to which physical 
science might be introduced into the curriculum of 
the great public schools. “ The bill did not pass,” 
says Mr. Howarth, “ but public interest was to 
some extent awakened, and it is recorded that 
voluntary efforts were made by masters at certain 
schools to add instruction in natural science to 
the classical course, while * some of the boys at 
Harrow . . . formed themselves into a voluntary 
association for the pursuit of science 

In spite of the varied nature of its interests and 
the obvious success which attended its efforts to 
secure greater recognition for scienoe, this first 
Parliamentary Science Committee did not survive 
the death of its chairman, Lord Wrottesley, in 
1867. This by no means implies that the Association 
ceased to bring pressure to bear on government to 
further the Association’s aims. It continued to do 
so, and not without effect, but it is doubtful whether 
members of the legislature maintained the same 
lively interest in the recommendations of the par¬ 
liament of scienoe. This lack of interest may have 
been of immediate advantage to science. On the 
other hand, the removal of the subject from the 
sphere of Parliamentary controversy almost in¬ 
evitably had the effect of diminishing public 
interest, just at a time when science was dependent 
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on a quickened public interest for the consolidation 
of the .position it had occupied in face of the 
opposition of the protagonists of the classics and 
dogmatic theology, the representatives of which 
were still strongly entrenohed in Parliament. 

The revival of the Parliamentary Soienoe Com¬ 
mittee immediately provokes speculation regarding 
its possible interpretation of its functions. There 
is certainly no dearth of material to engage its 
attention. The present government, like the last, 
gives it plenty of scope for the exercise of its powers 
of destructive oriticism. This government, in 
spite of the lip-service paid to science by the party 
it represents, has shown not the least disposition 
to give scientific workers effective representation 
on the important development committees it has 
set up. Neither the advisory committee which Mr. 
Thomas has appointed for considering industrial 
development in Britain, nor the committee he 
has appointed for considering colonial development, 
is calculated to inspire scientific workers with con¬ 
fidence in their capacity to appreciate the con¬ 
tributions which science can make to either prob¬ 
lem. The same oriticism, but with even greater 
emphasis, can be levelled against the constitution 
of the Royal Commission on the Civil Service, 
promised by Mr. Baldwin and appointed by Mr. 
MacDonald. The committee recently set up to 
consider the preservation and creation of National 
Parks contains no naturalist, a stupid omission. 
Lord Passfield, in reconstituting the Empire 
Marketing Board consequent upon the change of 
government, has not appointed an accredited repre¬ 
sentative of science either on the main body or, 
what is still more surprising and unsatisfactory, on 
its Research Grants Committee. Mr. Clynes pre¬ 
sumably expects the Licensing Committee which 
he has appointed to report on the alcoholic drink 
question to consider the effect of alcohol on the 
body and mind. Drinking to excess is manifestly 
-harmful, but it does not necessarily follow that 
drinking in moderation is not beneficial. The 
appointment of a physiologist with expert know¬ 
ledge of the effect of alcohol on our metabolism 
might have lent authority to the final pronounce¬ 
ments of the committee. 

It is to be hoped, however, that the Parlia¬ 
mentary Science Committee will not be expected 
to spend its time framing and passing resolutions 
protesting against this or that act of government. 
The tendency on the part of governments to 
overlook the need for soienoe to be represented on 
government committees of various kinds set up 
for oonsid^ing problems, to the solution of which 
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scientific workers can make valuable contributions, 
is largely due to the fact that scientific workers 
themselves have not pointed out what contribu¬ 
tions they have to make to the subjects under 
consideration. Where they have brought pressure 
upon the government, as in the case of the revision 
of the Patent Laws, the government has proved 
amenable. 

Scientific workers should make use of the Par¬ 
liamentary Science Committee to bring to the 
notice of members of Parliament what soienoe 
has done, is doing, and can do, and what they 
expect governments to do to encourage scientific 
research. The encouragement of scientific research 
is not a matter about which the electorate can be 
stirred to any great enthusiasm. Science is es¬ 
sentially a non-controversial subject: Parliament 
rarely discusses, and Ministers rarely refer to, the 
activities of the research workers attached to the 
departments for which they are responsible. 
Expenditure on research is rarely challenged. This 
absence of publicity is neither to the advantage 
of scientific workers nor to the progress of scien¬ 
tific research. 

It is high time that members of Parliament 
were better acquainted with the work of depart¬ 
ments to which they vote fairly large sums of public 
moneys yearly. They should know something 
about the activities of the Medical Research Council, 
the Empire Marketing Board, the Development 
Commission, the Department of Scientific and 
Industrial Research, the University Grants Com¬ 
mittee, and the research departments attached to 
the three fighting services. These bodies are re¬ 
sponsible for the encouragement of research over 
fields covering the industrial and social life of our 
peoples at home and overseas. Much of the work 
done and in commission has a definite bearing upon 
matters before the Imperial Parliament. Members 
of Parliament do not yet appreciate this fact, not 
because they are obscurantists or unwilling to be 
instructed, but because no systematic efforts have 
been made to instruct them. Most of the above- 
named departments issue periodical reports, and 
these are supplied gratis to any member of Parlia¬ 
ment who troubles to ask for them. That few do 
so is the fault of scientific workers rather than 
that of our legislators. Scientific workers have 
not yet succeeded in organising themselves into a 
professional body possessing political significance 
by reason of its representative character. Snob 
an organisation is necessary if the Parliamentary 
Science Committee is to become a really effective 
body. 
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Petroleum Geology. 

( 1 ) Earth Flexures; their Geometry and their Repre¬ 

sentation and Analysis in Geological Section , with 
special reference to the Problem of Oil Finding . 
By H. G. Busk. (Cambridge Geological Series.) 
Pp. vii + 106. (Cambridge : At the University 
Press, 1929.) 12*. 6d. net. 

(2) The Geology of Petroleum and Natural Gas. By 
Prof. E. R. Lilley. Pp. x + 524. (London : 
Chapman and Hall, Ltd., 1928.) 30*. net. 

(3) Analytical Principles of the Production of Oil , 
Gas and Water from Wells: a Treatise based upon a 
System of Fluid Mechanics particularly adapted to 
the Study of the Performance of Natural Reservoirs . 
By Dr. Stanley C. Herold, With a Foreword 
by Cyrus F. Tolman and a Final Summary 
by Ernest K. Parks. Pp. xi+659. (Stanford 
University, Calif. : Stanford University Press ; 
London : Oxford University Press, 1928.) 35*. 
net. 

(1) TF it be a geological axiom that outcrop 
JL evidence is not necessarily indicative of 
subsurface structure, which is admittedly true in 
many cases, that where comparatively soft rocks 
are involved the divorce between the two may be 
so great as to render one an unreliable guide to the 
other, then it is easy to find many flaws in Mr. 
Busk’s thesis. We cannot help feeling that rather 
special cases have been chosen as the basis of the 
hypotheses, constructions, and proofs composing 
this geometrical geology ; that were the methods 
faithfully applied to the rooks of Trinidad, Vene¬ 
zuela, or southern California, for example, where 
surface data are often misleading or scanty, in 
contrast to the almost overwhelming evidence of 
the naked rocks of Burma, Egypt, and Persia chosen 
as the basis of discussion, some grotesque interpre¬ 
tations of underground conditions could result; 
certainly the limits of error in locating oil-pools 
involved could scarcely be said to be narrowed in 
such circumstances. On the other hand, there is 
something to be said for the purely geometrical 
treatment of folding, especially for those to whom 
the third dimension is elusive, even if it only 
teaches precision in thought and expression. 
In these matters geology has' need of all the 
mathematics it can legitimately absorb, though 
we may be devoutly thankful that the science 
can never be reduced to a string of uninspiring 
formulae: even inexactitude is a blearing some¬ 
times. 

The theme of this work is that exactitude of 
graphical expression of earth flexures is attained 
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by employing tangential circular arcs having nor¬ 
mals to measured surface dips of the rocks as radii; 
in other words, that geometrical conics should dis¬ 
place methods in which curves are reduced to 
straight lines at right angles to the normals of 
known dips, a procedure which was expounded 
some years ago by Sir Thomas Holland and has 
been widely followed in professional work in the 
Eurasian oilfields. 

Anything is better than sketch-sections or those 
terrible essays in * geological artistry * which are 
the delight of certain draughtsmen to be found all 
the world over. At all events, given the conditions 
visualised by the author of this book, there is a 
good case for following his precepts. To whatever 
extent we may differ from him in his Euclidean 
attempt to bring law and order into subsurfaoe 
geological studies, we have to admire the sincerity 
of his appeal for greater precision, as we heartily 
endorse it, and at the same time welcome this work 
on account of its refreshing originality. But we 
olose the book with a reflection, possibly a faint 
sigh of relief, that even Mr. Busk’s masterly 
translation of earth flexures into geometry has not 
been able to deprive the former of the glamour of 
that glorious uncertainty which is the very lode- 
stone of the science. 

(2) How different is Prof. Lilley’s book. Had 
we read it before “ Earth Flexures ”, possibly th© 
contrast would not have been so vivid. Compila¬ 
tion and recapitulation are two words which should 
long ago have been allowed to pass out of th© 
petroleum technologist’s vocabulary, especially if 
he aspire to authorship. Yet in this latest geology 
of petroleum, it is not easy to find much to which 
one or the other does not apply. Those who are 
familiar with the literature will also recognise many 
old friends, some of them indeed well-tried, among 
the many illustrations scattered throughout the 
book. 

However, as the avowed purpose of the author is 
to provide individuals who eannot keep pace with 
the mass of technical publications with “ a single 
volume in which they may find brief statements of 
the principles of the science and examples illustrative 
of the application of those principles ”, we can 
scarcely blame him for sticking to his last. In one 
respect his treatment of the subject is superior 
to many former attempts of others: instead of 
discussing the geology of the important oilfields of 
the world country by oountry, he takes as his basis 
the different structural conditions wider which oil 
can and does occur, and selects as illustrative 
examples those fields which are relevant. The 
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selection on the whole is good, though, as might be 
expected, American fields figure rather to the ex¬ 
clusion of foreign developments which in some 
cases could provide even better illustration than 
those chosen. 

The last chapter on exploration of new areas 
breaks away from monotony of description and 
reviews possibilities ranging from the significance of 
surface-indications of oil to the pros and cons of 
geophysical prospecting and, be it noted, the 
* limitation of geologic activity ’; here was a chance 
for the author to let his imagination guide his pen, 
but it was not taken. That, we believe, is the 
whole trouble with works of this description : the 
compiler is so buried in the mass of material at 
his disposal, so deluged with facts and theories 
which must find a place in a text-book, that 
there is little or no opportunity for personal expres¬ 
sion, for just that touch of ego and occasional 
glimpse of imagination which animate even the 
most ponderous subject. This leads us to another 
recent volume. 

(3) Few will deny that “ a treatise based upon a 
system of fluid mechanics particularly adapted to 
the study of the performance of natural reservoirs ” 
is, on the face of it, a weighty subject for discourse. 
In Dr. Herold’s work it takes a heavy book of well 
over six hundred pages to deal with this most 
important branch of oil and gas production, and 
it is doubtful if one of those pages is superfluous. 
We have here undoubtedly the most valuable and 
original contribution to our knowledge of the funda¬ 
mental principles underlying the production of 
fluids from wells. 

The thesis is developed gradually from an ex¬ 
position of those laws of physics and properties of 
matter which are relevant to the conception of 
fluid reservoirs and of the behaviour of such fluids 
under varying natural conditions. The author 
contends that there are three great classes of 
reservoirs to one of whioh every oil, gas, and water 
well must belong. Control of the fluids involved 
is thus vested in three factors, hydraulic, volu¬ 
metric, and capillary. The detailed mathematical 
and physical analyses of each of these controls 
constitute the essential part of this treatise ; such 
analyses proceed uniformly by consideration of 
ideal performance and its primary and secondary 
functions. 

The work as a whole is necessarily one of refer¬ 
ence, and as such will serve as a standard for a 
long time to come. The temptation to swamp his 
hypotheses and proofs in a whirlpool of higher 
mathematics has been nobly resisted by the author, 
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who has, in point of fact, shown considerable 
restraint in this connexion. This does not imply 
that his ideas lack precision or that pure description 
has been allowed to displace theorem ; on the 
contrary, the necessary functions are always clearly 
stated, and where mathematical expression is due, 
it is not stinted ; at the same time, it is never 
abstruse. 

This book is full of originality tempered with a 
well-curbed imagination. It will, of course, find 
its deserved niche on every production engineer's 
bookshelf ; it should also be noticed by all con¬ 
cerned with the teaching or application of the prin¬ 
ciples of fluid mechanics ; none should lay it down, 
however, without reading the preface, which gives 
us a pleasing insight into the mind of a modest and 
erudite man, and also Mr. Parks's summary of the 
author’s analysis, especially as his conceptions affect 
the oil and gas industry. 


What is Sociology? 

An Introduction to the. Study of Society : an Outline 
of Primary Factors and> Fundamental institutions. 
By Prof. Frank Hamilton Hankins. Pp. xiv + 
760, (New York : The Macmillan Co., 1928.) 
17s. net. 

F IOF. HANKINS holds the chair of sociology 
at Smith College. He has written a book 
which suggests two questions. Is the task which 
he has undertaken one which falls to the sociologist 
as such to accomplish ? Is he following the best 
method to achieve the purpose which he has in 
view ? The title and sub-title of the book give 
some idea of its scope. It includes discussions of 
the origin of man, the races of man, the physio¬ 
graphic, biological, psychological, and cultural 
factors in social life, the evolution of material cul¬ 
ture, myth, magic, religion, and science, marriage 
and the family, and ends with an examination of 
social organisation and integration. It may be said 
at once that this is an exceedingly competent pro¬ 
duction. The author has patiently mastered a huge 
mass of material; he exhibits good judgment and 
width of mind. The exposition is orderly and lucid. 
The book is what it purports to be—a scientific 
study of the background of social life. 

The book is intended to serve as a text-book for 
a general introductory course. Assuming such a 
course to be desirable, a matter which deserves dis¬ 
cussion, does it properly fall to the department of 
sociology to undertake it and to the head of the 
department to supply the text-book ? This is 
not a mere question of academic organisation. At 
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present there is no general agreement as to what 
constitutes the province of sociology, and the work 
assigned to, and undertaken by, these depart¬ 
ments may affect the whole future of sociology. 
When we find them engaged upon these synthetic 
tasks, we recognise the old tradition that socio¬ 
logy is in some sense a super-science. We realise 
also the weaknesses of this definition. However 
necessary the task, howevor admirably carried 
out, as in this case, it is not possible to find in syn¬ 
thetic work of this kind the sphere for a special 
science. In practice, it generally comes to retailing 
at second hand the results of various social sciences. 
Matters aro not substantially improved by supposing 
that the true function of sociology is to be found in 
the interpretation and correlation of these other 
studies. There is ample scope here—but this work 
cannot be deliberately undertaken and made the 
subject of everyday research. We must wait upon 
the apjiearance of the exceptional man, usually a 
notable contributor to some existing social science, 
who oversteps its frontiers and forges links with 
cognate studies. 

Thus we come to the well-worn discussion as to 
whether there is any special field which can be said 
to be that of sociology. We can begin by agreeing 
that, if sociology is a science, social philosophy and 
social ethics, however deeply concerned any socio¬ 
logist worthy of the name is bound to be with this 
range of problems, lie without its field. At that 
point disagreements appear. But opinion seems to 
be hardening in the direction of admitting that 
there are two quite distinct fields of investigation, 
either of which might claim the title of sociology. 
The first includes an apparently somewhat ill-de¬ 
fined group of data which do not fall within the 
fields of political science or of economics, however 
widely the lattef may be extended under the guise 
of social economics. These data relate to the family, 
social organisation, and modes of living. They are 
os susceptible of quantitative treatment as are eco¬ 
nomic data. The second is loss obvious. But there is 
a good case for the view that human relations and 
interactions provide a special field of study. There 
is something common to economics, political science, 
and the other existing social sciences which is 
missed by each of them. This something is the 
interaction of human beings, whatever the cause, 
result, and content of these relations may be. Ex¬ 
isting social sciences deal mostly with the content 
of relationships. The mechanism of interaction, 
which is common to them all, escapes scientific 
study. Little progress, however, has yet been 
made in this direction. 

No. 3130, Vol. 124] 


There are perhaps other possibilities. The 
matter cannot be discussed here. It is relevant for k 
one reason only. Nothing is more certain than that 
there is no place in the academic organisation of 
teaching and research for departments which only 
deal at second hand with the results obtained else¬ 
where, however loudly they may claim to be con¬ 
cerned with 5 interpretations ’ and ‘ syntheses \ 
If sociology is to survive, to say nothing of 
progressing, general agreement must be reached 
regarding its special field, and on this account 
we may regret, however much we may admire 
his work itself, that Prof. Hankins should seem, 
bocause he does his work as a sociologist in a 
sociological department, to be putting back the 
clock. 

The second broad question suggested by the book 
deserves some consideration. The book is intended 
to serve as the basis of a general introductory course 
for students in their sophomore or even in their 
freshman year. Such courses are becoming common 
in the United States. Teachers in American uni¬ 
versities are perplexed by the lack of background 
shown by their students and are endeavouring to 
fill it in. They adopt the method of direct attack. 
But is this the best way to do it—at least under our 
conditions ? It may very well be that different 
social and intellectual traditions and atmospheres 
demand different educational methods and that the 
Americans diagnose their own problems correctly 
when they design such courses. To us in Great 
Britain it may seem that there is danger that these 
courses will fail to achieve the two chief aims of edu¬ 
cation, to light up the imagination and to teach 
people to think. The imagination may he dulled 
rather than fired by the absorption of masses of 
varied knowledge, and there can be little stimulus 
to think when, owing to the vast range of the sub¬ 
jects touched upon, the boundaries of the known 
are never reached and there is no time for the mak- 
ing of generalisations step by step after an adequate 
examination of the data. 

If we in Great Britain can be said to adopt any 
method at all, it is an indirect one. We hope that 
specialist students, taught to think in their own 
field and intellectually alive, because they have 
somewhere come up against the boundaries of 
knowledge, will extend their interests and broaden 
their outlook. But at its best this works only with 
good students. Surely something more could be 
done deliberately for the mass of our students with¬ 
out reversing our methods. If the specialist 
student of a pure science could be encouraged to 
take an interest in its history cm one hand and in the 
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philosophical criticism of its assumptions on the 
other, he would be progressing out of specialism 
into humanism. But deliberate planning is neces¬ 
sary, and this is lacking. We may not altogether 
like the American plan, but we have no organised 
alternative to offer. 


Elementary Botany. 

(1 ) A Textbook of General Botany. By Gilbert M. 
Smith, James B. Overton, Edward M. Gilbert, 
Rollin H. Denniston, George S. Bryan, and 
Charles E. Allen. Revised edition. Pp. x + 539. 
(New York: The Macmillan Co., 1928.) 16fl.net. 

(2) A Laboratory Manual of General Botany . By 
Emma L. Fisk and Ruth M. Addoms. Pp. ix 4- 
103. (New York : The Macmillan Co., 1928.) 
4a, 6rf. 

(1) r I iHE growing tendency towards co-operation 
-L is shown by the increasing number of works 
that are published under joint authorship, but it is 
unusual to find an elementary text in which so many 
authors have collaborated as that before us. It is 
therefore with some curiosity that we peruse this 
experiment in multiple collaboration, for which ail 
six authors would appear to have been collectively 
and severally responsible. If on one hand we are 
reminded of the proverbial benefits accruing from a 
multitude of council, on the other we recall that the 
broth of wisdom may suffer in homogeneity from too 
many compositors. 

The plan of the book exhibits an especial emphasis 
upon the plant groups, the treatment of which occu¬ 
pies some 230 pages of text. By describing a larger 
number of types of cryptogams than are commonly 
exemplified in works of this standard, the reader 
gains a more adequate concept of the groups repre¬ 
sented. This, however, is accomplished at the ex¬ 
pense of the other and, from an educational point of 
view, probably more valuable aspects of the subject. 

The families of flowering plants are treated only 
as part of the chapter on floral types, which con¬ 
tains descriptions of nineteen selected families of 
phanerogams. The descriptions are, however, so 
superficial that the reader who relied on these alone 
for guidance might justifiably assume that the 
fruits of all Ranunculaoe® were achenes, that all 
Cruciferous flowers possessed six stamens, and that 
in all LeguminosaB a single free stamen is present. 

Some of the physiological matter is simply if all 
too briefly presented, but the explanation of the 
principles of diffusion of water vapour and other 
gases from the chlorenchyma leaves much to be 
desired. When we turn from the text to the figures 
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we find even more evidence of insufficient care and 
thought. No subject is perhaps more commonly 
misunderstood by elementary students than the 
phenomenon of secondary thickening, which authors 
should therefore treat with meticulous accuracy and 
clarity. Here, not only is the description meagre, 
but also the figure which is intended to elucidate this 
portion of the text shows a longitudinal section of 
a root in which the youngest portion near the apex 
contains only secondary wood of the third year, 
whilst the second-year wood and the first-year wood 
arc confined to the older regions ; an error that is 
fundamental and not one of mere inaccuracy of 
lettering. Again, the figure of the elm twig entirely 
ignores the essential feature of the branching in 
this species. These are merely a few of the many 
shortcomings that a perusal of these pages reveals. 

The concept of an elementary text depends for its 
success not merely upon the accuracy of the in¬ 
formation conveyed, or upon the amount of know¬ 
ledge which it imparts, but also upon the educa¬ 
tional aim which that knowledge serves and the 
subjective judgment of the authors in its selection. 
It would be manifestly unfair to regard the present 
work as evidence against the value of co-operation, 
but having regard to the fact that this isa (< revised 
edition ”, it is impossible not to surmise that the 
text would have been clearer and the errors fewer 
if the individual responsibility had been greater. 

(2) The laboratory manual serves as a guide to 
the practical work which it is suggested should 
accompany the use of the text-book just considered. 
The work is divided into thirty-six exorcises, of 
which eighteen are occupied with the study of 
types, five with the angiosperms, and the remaining 
thirteen with anatomy, morphology, and physio¬ 
logy. The undue emphasis upon the study of plant 
groups is again indicated by these proportions. 
The inadequacy of the anatomical work suggested 
is sufficiently exemplified by the treatment of 
secondary wood, where the only drawing which the 
student is asked for is a ‘ diagram ’ of a cross- 
section. There is no exercise in the use of micro¬ 
chemical tests, neither are instructions given for the 
use of stains and reagents for the differentiation of 
tissues, whilst the practical work on respiration 
consists of sketching a demonstration apparatus, 
and experiments on transpiration are ignored. 

One oannot but deplore the increasing number of 
elementary texts that add nothing helpful either 
in substance or in method to botanical teaching 
and, at least in their own provenance, may re¬ 
place texts that are real aids to the student in his 
difficulties. E. J. S. 
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Marriage. 

Ideal Marriage : its Physiology and Technique . By 

Dr. Th. H. Van de Velde. Translated by Stella 

Browne. Pp. xxvi 4 - 323 + 8 plates. (London : 

William Heinemann (Medical Books), Ltd., 1928.) 

2 5s. net. 

HIS compact book, written by the some-time 
director of the gynaecological clinic at Haarlem, 
a psychologist, and a connoisseur of human nature, 
gives, as its sub-title indicates, an introduction 
into the art of conducting an ideal marriage. It 
approaches its subject from the physiological side 
mainly, but it is based on an essentially sound 
sociological conception of matrimony. 

Nowadays, when the institution of marriage is 
being the subject of much discussion and some 
reform—revolutionary as in Russia, somewhat 
hysterical as in the United States, and perhaps 
almost too slow as in Great Britain—this book will 
be of interest not only to those who read it as a 
practical guide, but also to students of human 
society and human nature. 

In the first part, after a succinct but com¬ 
prehensive introduction discussing the real nature 
of marriage, the author gives a detailed analysis of 
the physiology of reproduction. The second part 
deals with more' specific questions of anatomy and 
function. The third part is an outspoken, but in 
no way pornographic, analysis of technique in 
marital relations. In the last part, Dr. Van de 
Velde gives advice as to the mental and physical 
hygiene of the personal relations between married 
people. 

The book raises, of course, the question how far 
it is possible to deal scientifically with what might 
be called the most subtle and most intimate 
technique of human relations. The present work 
gives us the reflections, conclusions, and the 
philosophy of a man with wide experience, with a 
great deal of oommon sense, and a oapacity for 
plain but clean speaking, and it justifies itself as a 
manual of conduct, if not as a scientific disquisition. 
Treated as a document, it is really valuable for the 
sociologist, the student of human culture and of the 
human mind. 

This brings us to the second question: such a 
book could obviously not be sold in the open book¬ 
selling market; the publishers have limited its sale 
strictly to the medical profession. This certainly 
is nofcin any way justifiable : there should be some 
provision by which a man of science, whether he 
be a biologist interested in reproduction, or a 
psychologist studying problems of sex, or a socio- 
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legist, should have as easy an aocess to suoh a book 
as the average medical practitioner. The neglect 
and even scorn of scienoe and of scientific status, 
so characteristic of publio opinion and official 
attitude in Great Britain, is exemplified nowhere 
bo clearly as in the silly and irksome discrimination 
which is given to the * medical and legal pro¬ 
fessions ’ and neglects completely the researcher 
and the academic teacher ; and gives him no place 
above the man in the street or the seeker after 
pornography. B. M. 


Our Bookshelf. 

Anatomy and the Problem of Behaviour . By G. E. 
Coghill, (Lectures delivered at University Col¬ 
lege, London.) Pp. xii + 113. (Cambridge: At 
the University Press, 1929.) 7 s. 6d. net. 

The anatomy into which behaviour does not 
enter, at least unconsciously, is generally regarded 
as an academic study incapable of formulating 
general conclusions and therefore sterile. The 
anatomical method which has proved most valu¬ 
able in the hands of British investigators is that 
which seeks to establish a comparative corre¬ 
lation between structure and function. It is there¬ 
fore hard to understand why the same method 
which has proved so suggestive in comparative 
anatomy has not been pursued more vigorously by 
embryologists, in order to elucidate the meaning 
of neurological structures, since this method is even 
more accessible to professed zoologists than to 
human anatomists in England. Dr. Coghill, the 
author of these three lectures, is a member of the 
Wistar Institute of Anatomy and Biology at Phila¬ 
delphia ; but the lectures were delivered in London. 
He has made a parallel study of the development of 
behaviour and of the nervous system of Amblystoma 
with signal success for his purpose. 

We should expect behaviour to develop consist¬ 
ently with the order of development of the nervous 
system. The demonstration that it does so is there¬ 
fore of less general interest than, for example, Dr. 
CoghilTs observation that the muscles which move 
the gills of Amblystoma act at first with the trank 
muscles although they are under the nervous con¬ 
trol of different centres. The reason assigned is 
that until appropriate sensory connexions are estab¬ 
lished for local reflexes, the motor pathway to th6 
trunk actuates the gill nerves and their muscles. 
There is thus evidence for the existence of an early, 
more generalised anatomical pattern which acquires 
discreteness anatomically ana physiologically. * The 
development of behaviour primarily through the 
extension of the total pattern rather than through 
the projection of primarily isolated parts to become 
integrated secondarily, means that the maintenance 
of the integrity of the individual as a whole is the 
elementary function of the nervous system.” How¬ 
ever complex the organisation, conduction alone 
cannot fully account for the rdle of the nervous 
system. Its own growth is one of the conditions of 
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its functioning, and this is not dependent upon 
exercise or intensified f unotion in those parts of the 
nervous system in which it occurs, as was supposed 
by those who wrote before adequate data concerning 
the correlations between the growth processes and 
behaviour became available. Such is the argument 
in brief outline. It will be seen that it depends not 
only upon accurate observation of behaviour but also 
on trustworthy evidence concerning the anatomical 
mechanisms involved. The behaviour is the easier to 
observe. Are we sure that the histology which is so 
fast becoming a convention is beyond reproach ? 

Die Entstehung der Kontinente und Ozeane. Von 
Prof. Dr. Alfred Wegener. (Die Wissenschaft, 
herausgegeben von Prof. Dr. Wilhelm Westphal, 
Band 06.) Vierte umgearbeitete Auflage. Pp. 
x+231. (Braunschweig: Friedr. Vieweg und 
Sohn A.-G,, 1929.) 10 gold marks. 

The fourth edition of Wegener’s “ Entstehung der 
Kontinente und Ozeane ” is greatly enlarged and 
improved. For example, of the previous illustra¬ 
tions 12 are omitted, but the total number is 
increased from 44 to 63. The author naturally 
directs attention to the widespread new support 
to his hypothesis, especially among meteorologists 
and physicists, and its adoption by some geologists 
such as Argand, Staub, and Matley. He mentions 
some recent criticisms, as in the symposium arranged 
by the American Institute of Petroleum Geologists, 
but fails to meet the arguments there put forward. 

The new edition directs attention to the seismic 
work on the rate of earthquake waves under the 
Pacific. In an appendix in support of the view 
that longitude determinations prove the westward 
drift of America, though the author reduces his 
estimate for the annual increase in the distance be¬ 
tween Washington and Paris to a third of a metre, 
he claims this amount on the basis of longitude 
observations in the years 1913 and 1927. These 
result®, however, are inconsistent with those given 
by longitude determinations between Washington 
and Greenwich in 1913 and 1926. According to 
Sir Frank Dyson, they show a total decrease in 
the distance of 30 ft. instead of the reported annual 
increase of one foot. The author does not notice 
some of the later work in criticism of the longitude 
determinations upon which he claimed the rapid 
westward drift of Greenland. One of the new illus¬ 
trations deals with the mode of formation of the 
island festoons of the western Pacific, but it does not 
seem to represent the actual geological conditions. 

The one serious defect in the new edition is the 
omission of the index, which is especially incon¬ 
venient owing to the rearrangement of the book, 
and the consequent trouble to those who wish to 
see what modifications have been made in sections 
of the disoussion that specially interest them. 

The Journal of ike Institute of Metals, Vol. 41. 
Edited by G. Shaw Soott. Pp. xii + 825+42 
plates. (London: Institute of Metals, 1929.) 
Si#. 6 d. net. 

Ik the course of its twenty-one years of existence 
the Institute of Metals has rendered great services 
to the science of metallurgy, and has been the 
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means of encouraging research into many metal¬ 
lurgical problems. Its latest volume contains a 
number of valuable papers. Sir Oliver Lodge’s 
May lecture will be read with interest, consisting 
as it does of personal reminiscences of scientific 
discovery in connexion with the electrical and 
magnetic properties of metals, with suggestive 
speculations as to the nature of their underlying 
causes. Good work is being done in Great Britain 
in the difficult but important field of the establish¬ 
ment of equilibrium diagrams for alloy systems, 
and the systems magnesium-zinc and cadmium- 
gold have been added to those which have been 
studied in the light of modem ideas as to equili¬ 
brium in solids, whilst the volume also includes 
a further study of the age-hardening of certain 
aluminium alloys, a phenomenon of technical 
importance which has now been shown to be much 
more general than had been supposed. 

The international character of the Institute is 
illustrated by a paper on euteotics by Prof. Saldau 
of Leningrad, and there are several communica¬ 
tions dealing with matters of practical and indus¬ 
trial interest. A report which is of value to physi¬ 
cists as well as to metallurgists is that by Miss 
Elam on the results so far obtained in the study 
of alloys by means of X-rays. This is a most 
useful compilation, which will save much labour 
in searching for references. The abstracts, whiqh 
form a large portion of the volume, are another 
valuable feature. 

Practical Color Photography. By E. J. Wall. Pp. 
vii+280. (London: Chapman and Hall, Ltd., 
1929.) 15#. net. 

Amateur Cinematography. By Capt. Owen 
Wheeler. Pp. xi + 135. (London: Sir Isaac 
Pitman and Sons, Ltd. ; Henry Greenwood and 
Co., Ltd., 1929.) 6#. net. 

Heraclitus : or the Future of the Films . By Ernest 
Betts. (To-day and To-morrow Series.) Pp. 90. 
(London: Kegan Paul and Co., Ltd. ; New 
York : I?. P. Dutton and Co., 1928.) 2s. 6d. net. 

There are some subjects nicely compounded of 
general and particular interest, such, for example, 
as photography. In this, too, where amateurs 
frequently excel, not a few professionals fail from 
the artistic point of view. The three recent books 
on this art referred to above merit attention. 
Mr. Wall evinces a mastery of his subject, though 
it Jacks presentation in a pleasing form ; the trees 
hide the forest. His reference to juxtaposition of 
colours in preference to superposition is deserving 
of attention. Capt. Wheeler provides a most 
attractive book, and it is amusing to read his and 
Mr. Betts’s references to the ‘ some-day ’ appear¬ 
ance of the talkie film. Capt. Wheeler regards it 
as “ long distant ” ; Mr. Betts hopes it will be long 
distant; it has arrived, however, rather pre¬ 
maturely. Mr. Betts’s subject is, par excellence , 
the future of the film, and with it he pictures the 
combination of television for political propaganda. 
>“ Elections may yet be won on good looks rather 
than fine words, and no doubt we shall be quite 
as well off.” P. L. M. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the. writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,] 

Electrical Excitation and the Possible Structure of 
the Plasmatic Membrane. 

Bancroft’s observation that the oil in oil-water 
emulsions tends to become the continuous phase in 
the presence of calcium salts and the discontinuous 
base in the presence of sodium salts was developed 
y Clowes (Jour. Biol. Chem. 9 vol. 24, p. xiv; 1916) 
into a physical explanation of the phenomenon of the 
action of antagonistic ions on the permeability of 
cell membranes. 

Bancroft showed that when the molar concentration 
ratio of sodium to calcium was about 98 : 2 there 
was an equalisation of the surface tensions of the 
two phases : when the ratio is greater, the surface 
tension of the oil phase is the greater, and it becomes 
the disperse phase; and, conversely, it becomes the 
continuous phase when the [NaJ:[Ca] ratio is 
smaller. 

Those salts which promote the dispersion of oil in 
water (sodium, etc.) also bring about an increase in the 
permeability of cell membranes, and this permeability 
effect is antagonised by the presence oi salts which 
promote dispersion of water in oil; moreover, Clowes 
sHbwed that the ratio of concentrations of various 
mixtures of salts at the inversion point of oil-water 
emulsions is the same as that at which their antagon¬ 
istic action on cell permeability is most pronounced. 
These facts suggested that tho plasmatic membrane 
might be an oil-water emulsion. In its water-in-oil 
state it would be impermeable to ions, etc., but per¬ 
meable to lipoid-soluble substanoes, as Overton and 
others have found in certain cases with cell membranes. 
On inversion to the oil-in-water state these permea¬ 
bility relations would be reversed ; this reversed 
condition is largely observed. 

The object of this present preliminary communica¬ 
tion is to direct attention to the striking similarity 
between the electrical excitability of such emulsions 
and of living tissues. 

Two stock emulsions were prepared by grinding 
together the following ingredients : (1) 4 Sodium 

emulsion \ olive oil 50 c.c., water 25 c.c., oleic acid 1 
c.c., NaOH O-Of^gm.; (2) ‘Calcium emulsion’, exactly 
similar except that 3-0 gm. Cap were used instead of 
0*08 gm. soda. 

The specific conductivities of a series of mixtures 
of these two emulsions were as follows : 


Na emulsion . 

10 

8-4 

7*2 

6*3 

5*5 

0*0 

Ca emulsion 

0 

1*6 

2*8 

3*7 

4'5 

10*0 

Spec. Res. in 
ohms x 100 . 

20-5 

18*4 

inf. 

inf. 

inf. 

inf. 


Clearly those mixtures containing leas than 28 parts 
per 100 of the calcium emulsion stock are freely per¬ 
meable to ions and are thus of the oil-in-water type. 

The mixture of 2-8 parts of calcium stock to 7*2 
parts of sodium stock was then placed in the con¬ 
ductivity cell with electrodes 2*5 mm. apart and was 
stimulated by application of an alternating current 
of 200 volts, 50 cycles, for 2 seconds. The resistance 
at once fell from the initial value of more than 50 
megohms (inf.) to 240,000 ohms, and continued to fall 
for about 10 minutes after the stimulus, attaining the 
minimum value of 195,000 ohms. 
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From this point the resistance began to increase, 
and in about 4 hours it had recovered to the value 
of one megohm, and 17 hours later it was again 
infinite. 

Living tissues also possess a very high resistance 
which may fall to as little as 2 per cent of its original 
value when the tissue is subjected to a suitable electric 
stimulus (Dixon and Bennet-Clark, Free. Boy . Dublin 
Soc. t vol. 18, No. 29; 1927 ; and Notes from Bot. Sch . 
Trin. Coll. Dublin , 4, p. 33). The minimum value 
of the resistance of a tissue after stimulation is also 
attained some minutes after the stimulus, and from 
this the resistance also starts to rise again. 

This remarkable behaviour of the oil-water emul¬ 
sions on stimulation represents the closest parallel 
yet found in an artificial system to that found in the 
living protoplasmic membranes. 

This change of conductivity of an ormilsion is only 
brought about by relatively small stimuli when its 
composition is such that it is close to its inversion 
point. 

That the effect of the stimulating current is to 
invert the emulsion is clearly seen when thin films 
of emulsion are watched under a microscope at the 
moment of stimulation. Immediately the stimulating 
current is started the water drops distributed through 
the oil instantaneously run together, and water areas 
filled with oil drops appoar where previously separate 
drops of water were dispersed. The phenomenon 
is more clearly seen when the water is coloured with 
phenol - phthalein. 

One explanation of the phenomenon which sug¬ 
gests itself is that the running together of the water 
drops is due to a reduction of their surface tension, 
and, as this becomes less than that of tho oil phase, 
inversion of the emulsion takes place. 

Such a decrease of surface tension will almost 
certainly take place if a current of sufficient voltage 
is applied across the emulsion, as ions and soap micellae 
will be banked against the impermeable sides of the 
water drops, and this increase in concentration will 
cause a ohange of surface tension. 

Such an increase in the concentration of ions ftt 
impermeable membranes in the tissue to a certain 
limiting value is the condition postulated by Nemst 
and Hill for the excitation of nerve and muscle. 

From this postulate have been deduced the relation¬ 
ships between voltage and frequency of the liminal 
alternating current, and between voltage and duration 
of the liminal direct current which will excite a given 
tissue. These relationships have been verified ex¬ 
perimentally in nerve and muscle (see Keith Lucas, 
J . Physiol 40, p. 225; 1910). 

The hypothesis that the limiting layer of the plas¬ 
matic membrane is an oil-water emulsion at its in¬ 
version point would explain how this rise in concentra¬ 
tion of ions at the membranes actually brings about 
excitation. The additional hypothesis is included 
that the membranes in question are the surfaces of 
the water drops of the emulsion. 

Experiments on emulsions, shortly to be published, 
show that the relation between the voltage applied 
to a given emulsion and the response evoked (that is, 
the change in resistance) is of the same type as that 
obtained from living tissues; in the former case there 
is a simple physical explanation of the quantitative 
results which may poBsibly also apply to the living 
tissue. 

Moreover, it is also shown that the minimum D.C* 
voltage required to bring about a change in the resist¬ 
ance of an emulsion is related to the time for which 
it is applied in the same way as that deduced for 
the conditions postulated above. In one experiment 
where the simple relation, %Vt » constant, was tested. 




October 26, 1929] 


NATURE 


651 


the values obtained were 226, 246, 249, and 237; 
when i is expressed in volts and t in hundredths of a 
second. 

It has also been shown that addition of sodium 
salts increases the sensitivity, and it seems clear that 
this effect is produced by bringing the emulsion closer 
to the inversion point. In these circumstances the 
required increase in concentration of ions for excita¬ 
tion will be less. 

In summary and conclusion, it may be said that the 
hypothesis that the plasmatic layer of the living coll 
is a water-in-oil emulsion close to its inversion point 
correlates and gives relatively simple physical ex¬ 
planations to the following diverse phenomena ; 

Effects of antagonistic ions and narcotics on per¬ 
meability. 

Effects of electric currents on permeability. 

The Noriist theory of excitation. 

The effect of calcium on excitability of nerve and 
muscle. Henry H. Dixon. 

T. A. Bknnet-Clahk. 

School of Botany, 

Trinity College, Dublin, 

Oct. 4. 


Photosensitised Decomposition of Ozone. 

During the last twelve months we have been 
working ,on the photodecomposition of ozone sensi¬ 
tised for visible and long-wave ultra-violet light by 
the addition of chlorine. A detailed analysis of the 
somewhat complex pressure changes which occur on 
insolating or on cutting off the light from a mixture 
of these gases kept at constant volume, combined 
with quantum efficiency measurements under various 
conditions, caused us to suspect the formation, during 
the course of the reaction, of small amounts of an 
intermediate compound, and tins view has been 
strikingly confirmed by some recent observations. 

The first was that the transmission for the mercury 
366 mm line of an ozone-chlorine mixture containing 
low concentrations of chlorine incroasos appreciably 
during the early stages of the reaction. 

The second was that, using sulphuric acid dried 
gases, a distinct mist is formed in the gaseous mixture 
on insolation. Further experiments have shown that 
this mist is less pronounced under more stringent 
conditions of drying, and that the resulting trace of 
liquid, when dissolved in water, (a) gives a positive 
chloride reaction with silver nitrate solution after 
boiling with ferrous sulphate and sulphuric acid 
(both the original solution and the reagents were free 
from chloride), and (6) gives potassium perchlorate, 
recognised by its characteristic crystalline form, on 
treatment with a drop of concentrated potassium 
ohloride solution, and also gives a positive crystalline 
perchlorate reaction with brucine. 

Finally, we have Bhown that, if chlorine dioxide, 
dried by phosphorus pentoxido, is mixed with dry 
ozone, a red liquid is produced. On admitting moist 
air, an immediate mist is observed and the liquid is 
hydrolysed with formation of chloric and perchloric 
acids. 

These observations are consistent with the view 
that, during the reaction, the following processes 
take place : (i) Production of Cl atoms by light; (ii) 
formation of C10« groups by union of Cl atoms and 
0 3 molecules ; (iii) a snort- chain reaction, probably 
terminated by adsorption of intermediate atoms or 
groups on the walls ; (iv) union of a certain number 
of C1Q 3 groups to form the chlorine hexoxide of 
Bodenstein, Harteok, and Padelt (1926), this immedi¬ 
ately hydrating in presence of traces of moisture to 
form chloric and perchloric acids; (v) formation from 
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Cl atoms and O a molecules of 010 2 moleoules, these 
reaoting with 0 3 moleoules to give C10 3 groups and 
0 2 molecules. A. J. Allmano. 

J. W. T. Spinks, 

Chemical Department, 

King's College, 

London, W.C.2, Oct. 10. 


An Absolute Method of Measuring High 
Frequency Currents. 

Until recently the measurement of currents at 
radio-frequencies has depended on the assumption 
that the instruments used did not alter their calibra¬ 
tion with frequency, and every endeavour was noade 
to satisfy this condition. The method largely adopted 
comprised the use of sufficiently thin conductors so 
that freedom from skin effect- could be obtained. 
While this naturally limited the magnitude of the 
currents which could bo employed satisfactorily, 
transformer and condonser methods have been used 
by D. W. Dye and P. R. Ooursey respectively at 
medium radio-frequencies, for the conversion of 
large currents into those which could more conveni¬ 
ently be measured directly. More recently, E. B. 
Moullin has developed an instrument the operation 
of which depends upon the attraction of two parallel 
wires carrying the same current. While this instru¬ 
ment would appear to be satisfactory as an absolute 
method of measurement, it has been considered de¬ 
sirable to develop another method based upon a 
different principle in order to place the very import¬ 
ant subject of radio -frequency current measurement 
on secure foundations. 

Before his departure for America in April last, 
Mr. R. M. Wilmot-te had developed at the National 
Physical Laboratory a method of current, measure¬ 
ment the principle of which is similar to his method 
for measuring the high frequency resistance of stand¬ 
ard inductive coils (R. M. Wilmolte, “ On the Con¬ 
struction of a Standard High-frequency Inductive 
Resistance and its Measurements by Thermal Measure¬ 
ment”, Proc. Roy . Soc., vol. 109, pp. 508-522; 1925). 
The coils were made of mercury in glass, and the ex¬ 
pansion of the mercury when a known radio-frequency 
current was passed through it for a known time could 
be compared with a similar expansion produced by 
direct current. The method for measuring current 
is the inverse of this. An unknown current is passed 
through a known resistance made of mercury, and it 
is then required to find the direct current winch pro¬ 
duces the same expansion of the mercury. The 
simplest form of resistance which can be accurately 
calculated at any frequency is a straight circular 
conductor surrounded by a concentric metal shield. 
In order to keep tho cooling constants as steady as 
possible, this shield is kept in oontact with ice. The 
column of mercury is connected to a capillary tube 
in which the rate of expansion of the mercury oan be 
observed. 

As previous experience had shown, the time taken 
for the mercury to reach a steady thermal state is too 
long for practical use, and it is preferable to make the 
measurement by observing the time, with a stop¬ 
watch, which the mercury column takes in expanding 
through a given length of the capillary tube. In 
order to secure accuracy and consistency in the read¬ 
ings, a number of precautions have to be taken in the 
construction and use of the apparatus. For example, 
it is desirable that the glass tube containing the 
mercury column should have as thin walls as possible 
. in order that tho glass may be sensibly at the same 
temperature as the mercury. It has also been found 
necessary to dry the air between the glass and the 
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copper screen so that no water should oondense on 
the glass and thus alter its cooling constants. 

In order to eliminate end effects, the current is led 
into the mercury through a special steel rod of the 
same diameter as the mercury column. This rod is 
made of non-magnetic steel with a ratio of resistivity 
to permeability of nearly the same value as for 
mercury at 0 Q C. In this manner the distortion of 
the lines of flow of the current at radio-frequencies 
is made inappreciable. 

At the outlet end a similar arrangement is adopted, 
except that the steel rod is provided with a very fine 
capillary in order to allow the mercury to pass from 
the mam column to the glass capillary upon which 
the observations of expansion are made. 

Observations made with the first experimental 
apparatus have shown that it is possible to measure 
a direct current of 10 amperes consistently to a few 
parts in a thousand. The variation in the calibration 
from day to day has also been found to be consider¬ 
ably less than 1 per cent, and with a more suitably con¬ 
structed instrument it is probable that this variation 
can be appreciably reduced. With the view of linking 
up with th© low current thermal instruments which 
have hitherto been employed, an instrument suitable 
for currents of the order of 1 ampere has been de¬ 
signed, but certain constructional difficulties have 
still to be overcome. 

This work is being conducted as part of the pro¬ 
gramme of the Radio Research Board established 
under the Department of Scientific and Industrial 
Research. R. L. Smith Rose. 

National Physical Laboratory, 

Teddington, Middlesex, Oct. I. 


The Fine Structure of X-ray Absorption Edges. 

It is well known that the edges of X-ray absorption 
spectra are very often accompanied by secondary 
edges on the short wave-length side. For this 
phenomenon the following explanation has been pro- 
osed (D. Coster, Za. f. Phya., 25, 83 ; 1924 : A.' 
ommerfeld, “ Atombau ”, fourth German edition, 
p. 326 ; 1924). Whereas the main edge in the case of 
the if-absorption line corresponds to the transition 
of the if-electron just to the outside of the atom, the 
secondary edges should correspond to a simultaneous 
transition of a if-electron and an outer electron by 
one single absorption act. 

This hypothesis has been examined experimentally 
by D. Coster and J. H. van der Tuuk (Natubk, 117, 
586 ; 1926). The if-absorption line of argon was 
chosen because in this case there was no complication 
due to chemical bonds to be feared, and the experi¬ 
ments are easily performed by filling the speotrograph 
with argon of varying pressure. Though one father 
weak secondary edge just near the main edge was 
found, which seems to be connected with transitions 
to different optical orbits outside the atom, no edge 
corresponding to a simultaneous transition of a a- 
electron with one or more outer electrons could be 
detected. 

In a beautiful investigation of the absorption 
spectrum of iron by Lindsay and Voorhees (G. A. 
Lindsay and H. R. Voorhees, Phil. Mag., 8, 910; 
1928. See also B. B. Ray, Zb. f. Phya.* 55, 119; 
1929), however, several secondary edges, some at 
considerable distances from the main edge, were 
observed. Some of these edges are explained as 
being due to simultaneous transitions of a If- and an 
M -electron, and in view of the experimental facts 
this seems to be the only satisfactory explanation 
available. In the light of the experiments on the 
argon edge, we must therefore oonclude that such 
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double electronic transitions are much less probable 
in the case of complete outer electronic shells (argon) 
than when one of the outer electronic shells is incom¬ 
plete (iron). Recently also R. Swinne (Phya. Zs., 80 , 
523 ; 1929) has directed attention to the fact that 
in the case of complete outer electronic shells, fine 
structures are not readily observed. In agreement 
with tliis view is the fact that extremely beautiful 
fine structures corresponding to rather large energy 
differences were observed by Nishina (Y. Nishins, 
Phil . Mag., 49, 521; 1925) in the case of the In¬ 
spect rum of the rare earth metals and by Fricke 
(H. Fricke, Phya. Rev., 16, 202 ; 1920) for the K - 
spectrum of the elements in the neighbourhood of the 
iron group. 

To test this view, If-absorption spectra were taken 
from metallic copper and metallic zinc. In the 
normal zinc atom, the Af-shell is complete and the 
bivalency of zinc warrants that this is still the case 
in compounds and in the solid metallic state. Though 
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in the normal copper atom the M -shell is also com¬ 
plete, this is certainly not the case in the bivalent 
copper compounds and probably not in the solid 
metallic state. Indeed, there appeared to be a great 
difference between copper and zinc as regards their 
absorption X-ray spectrum. Whereas with copper 
a very complicated fine structure is easily obtained, 
until now we have not succeeded in obtaining the 
same for zinc, though the main edge in this case was 
dearly pronounced. 

The photometer curve taken with the Moll photo¬ 
meter shows the complicated structure of the Jf- 
absorption edge of metallic copper. On the long 
wave-length side of the If-edge the blackening was 
too great to be registered on the same plate. On the 
short wave-length side a great number of alternating 
black and white lines are clearly seen; the former are 
denoted by Greek, the latter by Latin letters (the 
letter E between F and D has been erroneously 
omitted in the figure*). Their positions relatively to 
the main If-edge are : 






A 

1-7 

a 

2*5 

B 

3*6 

J8 

4*7 

C 

6*9 

y 

8*9 

D 

12*4 

9 

13*1 

E 

15*5 

e 

163 

F 

17*9 

r 

20*0 


These energy differences might be connected with the 
energies which are required to remove a Af-electron 
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from the copper atom from which one K -electron is 
already missing. These energies correspond to the 
M -levels for the next element (zinc), for which the 
following values are known : 10* 1 ; M ut M m 

0*8 ; M IV> M v 0*9. 

A detailed exact explanation of the observed fine 
structure is made very difficult by the inaccuracy of 
the latter numbers and the complexity of the pheno¬ 
menon in question. Experiments have been started 
with a spectrograph of much higher dispersion in 
order to try to settle the unsolved problems. 

D. Coster. 

M. Wolf. 

Natuurkundig Laboratorium 
der Rijksuniverfiiteit, 

Groningen. 


The Comma Butterfly In England. 

It may be of interest to put on record the fact that 
on Sept. 21 1 saw a quite fresh-looking specimen of 
the Comma butterfly (Polygonia c-album) feoding at 
8edum spectrabiU in my garden here. My wife and I 
watched it together for ten minutes—several Tortoise¬ 
shells and Red Admirals were feeding also. The 
Comma butterfly, according to South’s “ British 
Butterflies ” (published by Warne), p. 65, is “ now 
almost entirely confined to Herefordshire, Worcester¬ 
shire, and Monmouthshire I have taken it at 
Chepstow years ago when I was a keen butterfly 
collector, but have not met with it in England since, 
though I have often seen it on the Continent in 
Corsica, Dauphiny, etc. I should doubt if a specimen 
of the Comma has been recorded in London for a 
hundred years. F. Shkrwtll Dawk. 

Ashburton, 67 High Road, 

Chiswick, W.4, Sept. 21. 

Dr. Dawe’s observation serves to direct attention 
to a matter that is of considerable interest to students 
of the Lepidoptera of the British Isles in connexion 
with the distribution of Polygonia c-album. It is not 
an isolated one, for in 1928 a single example of the 
same species was noted in a garden at Twickenham, 
which is near Chiswick. The two records, however, 
provide an additional interest in the suggestion they 
contain that this butterfly may have established 
itself somewhere in the vicinity. Old records show 
that at the commencement of the nineteenth century 
the Comma was, if not actually common, at least 
widely distributed in England and to be met with 
in most counties. Its numbers gradually dwindled, 
however, until, towards the end of the century, it had 
disappeared from all the southern and eastern coun¬ 
ties. By about 1905 it was no longer to be found, 
with any certainty, outside the area comprised roughly 
by Monmouthshire, Worcestershire, and Hereford¬ 
shire, and seemod still to be rather on the wane. 
Records of its occurrence during the War yearn are 
somewhat scarce, but it was recorded from East¬ 
bourne (1015), Kent (1916—last seen in 1899), 
Shropshire (abundant, 1917 and 1918), and Cheshire 
(1918). The Kentish and Eastbourne records are 
interesting as, taken in conjunction with others given 
below, they seem to suggest that the butterfly had 
in fact been maintaining itself somewhere in the 
south-east comer of England in spite of its apparent 
absence. 

The tendency to spread in a northerly direction, 
that is indicated by the Shropshire and Cheshire 
records, appears to have given place about 1919 to a 
southerly and easterly trend, which is best shown 
chronologically as follows: 1919, Wiltshire, Essex ; 
1920, Somersetshire (last seen 1892); 1921, Glouoes- 
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tershire, Warwick, Cotswolds, Berkshire; 1922, 

Devonshire, Hampshire, Buckinghamshire, Berk¬ 
shire, Hertfordshire, Staffordshire ; 1923, Warwick¬ 
shire, Staffordshire, Buckinghamshire, Bedfordshire, 
Somerset, Wiltshire; 1924, Dorset, Hampshire, 

Sussex (Eastbourne) ; 1925, Berkshire, Bucking¬ 

hamshire, Hertfordshire, Bedfordshire, Hampshire, 
Essex ; 1926, Oxfordshire, Dorset, Hampshire, 

Sussex (Eastbourne); 1927, North Staffordshire, 

Nottinghamshire, Berkshire, Hertfordshire, Wiltshire, 
Dorset, Hampshire, Sussex ; 1928, Dorset, Isle of 
Wight, Portsmouth, Twickenham ; 1929, Devon¬ 

shire, Dorset, Hampshire (abundant in New Forest), 
Sussex (East and West), Surrey (Walton-on-Thames), 
South Buckinghamshire. 

The above records are taken from The Entomolo¬ 
gist i no doubt supplementary data exist elsewhere. 
They appear to indicate fairly definitely a radial dis¬ 
persal of the very attractive buttorfly under discus¬ 
sion that commenced sometime between 1910 and 
1915, and had the Wye Valley as its centre. Dispersal 
was primarily in a northern and north-eastern direc¬ 
tion, afterwards mainly eastern and southern, the 
isolated records from Essex (1919) and Eastbourne 
(1924 and 1926), as already suggested, not forming 
pari of the main phenomenon. In the present year 
the butterfly has undoubtedly reached the south 
coast throughout Dorset, Hampshire, and the greater 
part of Sussex, but on the other hand records from 
the counties through which it has passed within the 
last ten years are entirely lacking. Negative evidence 
of this kind is admittedly untrustworthy, and it 
would be most interesting to know whether the butter¬ 
fly is in fact absent from these counties now or merely 
so well established in them that collectors have 
ceased to direct attention to its presence. 

It may, of course, be argued that the facts recorded 
above are as readily to be explained by a sudden 
general increase in population among very small and 
hitherto overlooked colonies scattered throughout 
the area under consideration, as upon the hypothesis 
of a migration from the Wye Valley area, but the 
evidence in my opinion favours the latter view. In 
either case, however, no suggestions have been made 
that would account for it. The principal food-plants 
of the caterpillar are, in order of preference, hop, 
nettle, and currant, none of which appears to occur 
now any more generally or plentifully than formerly. 

N. D. Rilev. 

British Museum (Natural History), 

Cromwell Road, London, S.W.7, 

Oct. 9. 


Electrical Phenomena of Crystals floating on a 
Saturated Aqueous Solution. 

At the end of 1926 a student under my charge 
named M. Simizu found that crystals of acetanilide 
formed a regular arrangement on the surface of the 
saturated aqueous solution of acetanilide. He had 
filtered the crystals produced by boiling aniline and 
acetic acid (J. B. Cohen, “Practical Organic Chem¬ 
istry ”, p. 151, 1920), and discovered this after leaving 
the filtrate for two days. 

I have since then undertaken the following experi¬ 
ments. On bringing a glass rod near the crystals 
these floating crystals were all attracted to the end of 
the rod ; that is to say, they had free electric charges. 
The charge was positive, because they were attracted 
strongly by a sulphur rod rubbed against wool and 
were repelled by a glass rod rubbed against silk. The 
solution was weakly acidic to litmus paper. 

Dissolving acetanilide, purified by irequent reorys- 
tallisation, in ordinary distilled water, acidifying it 

r2 
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with acetic acid, and finally cooling it, I found that 
small crystals appeared on the surface of the solution. 
These formed a regular arrangement more striking 
than those described above and reminded me of the 
famous experiment of Meyer’s floating magnets; for 
example, when seven crystals were present, they 
arranged themselves in a right hexagon, one of them 
placing itself in the centre. 

The crystals thus had a fair amount of free charge, 
the charge being positive. When they were small 
(for example, 0*8 mm.), the crystals thus crystallised 
out of the saturated solution would separate them¬ 
selves from each other by mutual repulsion. When, 
however, the crystals were' larger, they would not 
separate if they wore once brought into contact. 
Moreover, they would attract one another and come 
into oontact though they were separated by a small 
distance from one another. This is due to the capil¬ 
lary effect. 

According to Perrin’s explanation of the phenomena 
of electrical endosmose (Perrin, J. Chim . phys., 2, 001; 
1004), crystals of naphthalene and other compounds 
acquire positive charges by the adsorption of hydro¬ 
gen ions in acidified water. When they are in alkaline 
solution, by the adsorption of hydroxyl ions they 
acquire negative charges. In the case of acetanilide 
also, a layer of the ions is produced on the surface of 
the crystals by selective adsorption, and at the same 
time a diffusion layer of the ions with the opposite 
charge is also produced outside of the former layer. 
If the latter layer of ions can slip in the electric field, 
it is clear that the crystals move towards one direction 
in the field. 

lilt was ascertained that the crystals of acetanilide 
deposited from the pure aqueous solution have nega¬ 
tive charges. Using the same apparatus as was 
adopted by Perrin when he examined electro-ondos- 
mose, and putting a porous diaphragm made with 
melted acetanilide between the cathode chamber and 
anode chamber, ordinary distilled water saturated 
with acetanilide was poured into these two chambers 
and a 1).C, source of 120 volts was applied. Then it 
was observed that the solution of the cathode chamber 
rose, while the level fell when the polarity of the 
.electrodes was reversed. From this it is clear that 
the wall of acetanilide is charged negatively. 

When some acetanilide was put into distilled water, 
heated until the solution became saturated, and cooled, 
the first crystals produced were polygonal plates, and 
had a free "charge of negative sign. When acetic acid 
was added to this solution, the crystals that had 
negative charges acquired positive charges, for they 
were easily attracted by a sulphur rod rubbed with 
wool. 

In experiments in other solvents than water, for 
example, chloroform, benzene, toluene, and water con¬ 
taining ethyl alcohol, no charged crystals were found. 

The origin of the large quantity of free charge on the 
crystals and the electrical phenomena of crystals other 
than acetanilide are under investigation. 

Nobuyuki Katoh, 

Yokohama Higher Technical School. 


High-frequency Discharge in Organic Vapours. 

While studying the rectification effect in some 
organic vapours* when ionised by electrodeless dis¬ 
charge, striations unlike the general type obtained 
by McCall urn and Perry (Nature, Jan. 12, p. 48) 
were observed to fill the whole tube. The dia¬ 
meter of the tube was different at different parts* 
varying from 0-5 cm. to 2*5 cm., but there was 
observed no essential difference in the pattern any- 
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where excepting their increased luminosity in the 
narrower portion. 

The pattern appeared like a helix, with five or six 
rings per centimetre and would rotate rapidly about 
its axis. All these rings are not parallel to one 
another, and during their rotation they get inclined 
owing to the non-uniformity of the field in its prox¬ 
imity. They present a wave-like appearanoe, as has 
been observed by K. A. MacKinnon and J. K. Robert¬ 
son (Nature, July 13, p, 65). It has also been 
observed in some cases that on prolonged working* 
the striations separated themselves into groups, pre¬ 
senting the appearance of nodes and antinodes in 
Kundus tube phenomena. This happens only when 
the slip electrodes which are the seat of damped 
oscillations are brought close together. 

Striations in the vapours were observed at a lower 
wave-length than in the case of air ; and also at the 
same wave-length they would come out quicker in 
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re 
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Fig. 1. 


vapours than in air, as is expected from the non¬ 
ionising collision and absorption of energy in the case 
of heavy molecules (J. J. Thomson, Phil . Mag.. July 
1920). 

The glow of the striations may be made to extend 
beyond the electrodes, whether an internal or external 
electrode is used, provided there is a chance of stray 
capacity effect. ThiR is very clearly shown when an 
earthed tin-foil is wrapped over the tube at any 
remote part of it. 

Incidentally, it was also observed that these vapours 
when ionised give rise to band spectra. The accom¬ 
panying photograph (Fig. 1) shows such an effect 
when propyl bromide was used, but we are not yet 
sure of the emitter of these bands. Investigations 
in this laboratory are being carried on to study the 
band spectra of some simple molecules when ionised 
by this method of electrodeless discharge. 

P. N. Ghosh. 

B. D. Chatterjee, 

University College of Science and Technology, 
Calcutta, Sept. 19. 


Dr. Augustus Waller and Patents. 

In the “ Calendar of Patent Records ”, page 502, 
Nature, Oct. 5, it is stated that Dr. Augustus Waller 
patented, in 1852, a means for measuring the quantity 
of alcohol in liquors ; “ bpt ” (quoting from the 
paragraph in Nature) ** his most important invention 
—the cardiograph . . . was not patented 

Th4 Dr. Augustus Waller who is reported to have 
obtained this patent, and who in 1852 was engaged 
on his neurological researches, was the father of 
Dr. Augustus D4sir6 Waller, who first observed and 
recorded the human electrocardiogram. 

The patent may well have been the result of some 
hobby of his spare time, but neither my grandfather 
nor my father patented any results of the researches 
through which they are iiow remembered by physio¬ 
logists. Mary D. waller. 

5 Gloucester Gate, 

London, N.W.l. 
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Sexual Behaviour in Birds. 


By Dr. F. H, A. Marshall, F.R.S. 


I N recent years the intensive observation of 
birds living in a state of Nature has led to the 
development of a branch of study which is not 
only full of interest to the outdoor naturalist, but 
may be as strictly scientific as the work of the 
museum specialist or the laboratory observer. The 
pioneer in this movement was undoubtedly Gilbert 
White, about whose book on “ The Natural History 
of Selbome ” it has been said that, together with 
Bewick’s u History of British Birds ”, it has been 
the main contributory cause of that widely spread 
interest in ornithology which has been so apparent 
in Great Britain sinoe the beginning of the last 
century. 1 

White’s observations on bird behaviour, unique 
though they were at the time that they were 
recorded, were nevertheless scanty, and we have 
to pass over nearly a hundred years before the 
general interest in bird-watching received a new 
stimulus from the close and detailed studies of 
W. H. Hudson, whose virtue it was to combine 
great literary merit and scientific exactitude with 
an intense sympathy for the animals observed. 
Of more importance than Hudson’s work, as 
showing a wider biological outlook and a greater 
scientific precision, are the recorded observations 
of Eliot Howard 2 and Edmund Selous, 8 both of 
whom have concerned themselves with the sexual 
behaviour of birds and its physiological and evolu¬ 
tionary significance. Mention must also be made 
of the work of Julian Huxley, 4 whose studies on 
courtship phenomena have not yet received the 
full recognition they deserve. 

Selouses most important scientific work is prob¬ 
ably that dealing with sexual selection and the 
extension of that principle to birds which are 
decorated in both sexes and display mutual court¬ 
ship—a principle to which he applies the term 
inter-sexual selection. This phenomenon may be 
seen to a greater or less extent in grebes, divers, 
shags, guillemots, oyster-catchers, and avocets, 
besides various other birds, and has been observed 
independently by Huxley. In some species the 
usual parts played by the sexes are definitely 
. reversed, as shown by Huxley for the great 
crested grebe. Eliot Howard’s investigations 
likewise deal mostly with breeding phenomena, 
and in particular with the territory theory 
which he naa put forward and supported with a 
wealth of detailed observation to explain the 
meaning of Hie complete change of habit shown 
by many passerine birds and some others when 
they take up their breeding quarters. But it is to 
Howard’s more recent but related work on the 

E hoses of the reproductive cycle and their physio- 
>{poal significance that I desire to refer chiefly in 
this article. The recorded observations are upon 

* Motf^rSe Bi8£h wirbteni » (mi); “Tenitorjr 

la Lift ” (1820); " An Introduction to the Study of Bird Behaviour h 

1 ® Seloos, E., *' Reatttiea of Bird Lift ” (1827). 

* SSuSf , /. 6., Pm, foci. Sot,, 1814; Journal Lirmm 8oe, t 1928. 
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the outward behaviour of birds during the breeding 
season, yet, as the author himself emphasises, eaon 
phase of activity must be correlated with internal 
changes in the bird’s sexual state, without a know¬ 
ledge of which the behaviour of the individual 
cannot be adequately explained. For birds the 
necessary data for a full interpretation do not at 
present exist, for the subject has scarcely begun 
to be investigated. Nevertheless, a consideration 
of what is known in this connexion concerning the 
changes undergone by the reproductive organs of 
other animals may point the way to further work 
and provide some clue to the interpretations which 
will some day be forthcoming. 

In the spring, in response to some stimulus whioh 
is partly internal and partly external, buntings 
and various other birds which form flooks in the 


winter, assume isolated positions or territories 
which later become their breeding quarters and 
from which they exclude other birds of their own 
species. In the same way warblers and other 
migratory birds, soon after their arrival from 
southern lands, acquire territories, and these they 
continue to hold until the young are able to look 
after themselves and the breeding season is over. 6 
Howard has shown that the territories are first 
occupied by the male birds alone and are held by 
them against other comers for some days or weeks 
before the arrival of the females. The latter leave 
the flock, whioh is thereby broken up in response 
to some sudden impulse, and commence to wander 
until attracted by the song of the males with which 
they afterwards mate. In the case of migratory 
birds also, the females commonly arrive after the 
males. 

Mating is not at first followed by sexual inter¬ 
course, but there is in the female a period of pre¬ 
paration which Howard compares with the pro¬ 
oestrum of the mammalian female, and this period is 
often very prolonged. In buntings the prooestrum 
is characterised by sexual flight and there is some 
posturing on the part of both sexes, but it is not 
until the next period, whioh corresponds to the 
mammalian oestrus, that coition ooours. (There is 
no evidence of a synchronous physiological change 
in the male, which is probably capable of inter¬ 
course at the time of the female % prooestrum.) 
Howard remarks that the value of posturing chiefly 
lies in the oestrous phase, its purpose being the 
provocation of sexual reaction by mutual stimula¬ 
tion. During the phase of prooestrum, instead of 
there being one form of stimulation, there are a 
number—voioe, appearance, and movement. At 
oestrus, the female Ibird, instead of flying or shuffl¬ 
ing away on the approach of the male, stays, 
raises her tail and quivers her wings. " A stone- 
ohat flutters one or both wings; a willow wren 
flaps them ; a guinea fowl rushes along the ground, 
checks herself, and lies on the ground with wings 
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outspread ; a hedge sparrow quivers her wings 
and springs a few inches from the ground, and so 
we might give a long list of the different fashions 
in which females dispose sexual reaction”. 

There can be little doubt that the simultaneous 
bobbing up and down of the head and neck by the 
drake and duck in the water, the bowing and 
puffing out of the neck by the wood pigeon, which 
at the same time coos loudly and fans its tail, and 
the similar display by the? lapwing and other birds, 
are all procestrous or oestrous phenomena, and 
belong, therefore, to the same category, though not 
necessarily showing that the birds are ready for 
immediate coition. In these cases the display can 
have no significance in relation to preferential 
mating as postulated by Darwin’s theory of 
sexual selection, for it concerns a pair of birds 
which have already mated, although, as Selous has 
recently shown, preferential selection of the male 
by the female undoubtedly follows the courtship 
antics of the ruff and the blackcock. In most 
birds, however, in which mating occurs before 
posturing, 6 the latter must be supposed to have a 
physiological significance, and Howard has shown 
that this probably consists in its socuring an 
effective synchronisation of the reproductive capa¬ 
cities of the male and female. 

Light is thrown upon this subject by the older 
observations by E. H. Harper on egg-laying in the 
domestic pigeon. This author writes as follows : 

“ When a pair ready for mating is put together, 
egg-laying ordinarily ensues at the end of a rather 
definite period, at the least eight days. The female 
functions are held in abeyance till the proper stimulus 
is received from a mate. The maturing of the egg is 
so exclusively a female function that it seems odd at 
first thought that an apparent exception should occur 
to the rule. Of course, we know that the final matura¬ 
tion of the egg, or the giving off of the polar bodies, 
awaits in most animals the act of fertilisation. But 
here the effect is produced upon the egg by the 
entrance of sperms. How mating and the act of 
copulation (which is repeated at frequent intervals 
every day at this time) could influence the ripening 
of the egg in the ovary is another problem. In this 
connexion the curious fact must be mentioned that 
two female pigeons placed in confinement may both 
take to laying eggs. The function of ovulation iB in a 
state of tension, so to s}>eak, that requires only a 
slight stimulus, ‘ mental' apparently in this case, to 
set the mechanism to working. At any rate, it is 
impossible to regard the presence of sperm in the 
oviduct as an essential element of the stimulus to 
ovulation, although it may have an important influ¬ 
ence in the normal ease. Our attention is directed to 
the various and complex instincts of the male which 
come under the head of courtship, both before and 
after mating is effected, as furnishing a part of the 
stimulus to the female reproductive, organs.” 7 

Harper proceeds to describe a curious habit 
which is common among pigeons before copulating. 
The male bird ingurgitates some secretion in its 
throat, and this is taken up by the bill of the 
female in much the same maimer as the young 
take their food. “ It is easy to see that here may 

4 According to Nicholson, nutting with hawfinches ooDunsooet In 
February and before the breaking up of the flock. 

T Harper, E. H. f Amor . Jour, of Anat., vol. 3,1904. 
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be one of the sources of indirect stimulation to the 
female reproductive organs.” Numerous observa¬ 
tions on the pigeon liave been made also by 
C. 0. Whitman,® who speaks of posturing as self- 
stimulating. 

To elucidate the subject further we pass to the 
mammal. It was observed long ago by Walter 
Heape 9 that, in the rabbit, ovulation or the dis¬ 
charge of the eggs from the ovary is dependent 
upon coition, and that it takes place approximately 
ten hours after coition. During the intervening 
time, the egg undergoes the characteristic matura¬ 
tion changes. The actual process of ovulation has 
been observed in anaesthetised rabbits the ovaries 
of which were exposed. 10 Similarly, it has been 
found that the ferret depends upon coition for the 
rupture of the follicles and the discharge of the 
ova. The injection of semen is not essential, for 
ovulation occurs after copulation with a sterile 
male. There is evidence that in the sheep also at 
the end of the sexual season the stimulating power 
at the disposal of the ewe is not sufficient to admit 
of spontaneous ovulation at the oestrous periods, 
and that in the non-occurrence of coition the egg 
is not discharged. 11 Further, it has been observed 
in rabbits that if two does ‘ on heat ’ are kept 
together and ‘ jump 1 one another after the manner 
of cows in that condition, ovulation may occur as 
a result of sexual excitement and in the absence 
of the male. 12 The latter process is clearly compar¬ 
able to what Harper and Whitney have observed 
in pigeons. In all these cases it would seem evi¬ 
dent that ovulation is brought about by a nervous 
stimulus which may be due to the orgasm or to the 
sexual excitement which is an accompaniment of 
posturing. 

Additional light has been thrown on the prob¬ 
lem by recent investigations on the anterior lobe 
of the pituitary body, and more particularly by 
C. W. Bellerby s researches. 13 By intravenous 
injections of extract of anterior lobe into an 
oestrous rabbit kept under anaesthesia, Bellerby 
has been able to bring about ovulation experi¬ 
mentally at about the same time after injection as 
it occurs normally after coition (to be precise, at 
11J hours after). He suggests, therefore, “that 
the act of copulation, or the orgasm resulting from 
it, stimulates the anterior lobe of the pituitary to 
secrete into the blood-stream a hormone that 
initiates in the follicle those internal changes that 
finally result in its rupture 

In view of the facts above cited, there is a strong 
presumption that sexual posturing in birds has a 
definite physiological significance in that it exer¬ 
cises a stimulating influence upon the anterior 
lobe of the pituitary body, thereby causing it to 
secrete in greater quantity and so bring about 
those ovarian processes which result in egg-laying. 
The mechanism is perhaps comparable to the 


• Whitman, 0. 0., a< The Behaviour of Pigeons ” (1919). 
4 Heape, W., Proc. Roy. Sac., B, vol. 70, 1905. 

» Walter * -- * " “ ' 

1928. 


dton, A., and Hammond, J., Brit. Jour, of Exp. Biol. t vol. 0, 


w Marih&ll, F. H, A., PkU. TVon*,, B, vol. 190, 1908; Quart Jour . 
Mier. Set., vol 48, 1904. 

^^Hammond, and Marshall, F. H. A., Pros. Roy. Soe B, vol. 87, 


14 Bellerby, C. W., Proc. Phyoioi. Soc. t Jour . ofPhytiol.. voL 07,1929. 
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secretion of the suprarenal glands in animals as a 
result of strain or emotion in the manner postu¬ 
lated by W, B. Cannon. 14 This conclusion is of 
course speculative, but it is to be pointed out that 
the anterior lobe is supplied by sympathetic nerve 
fibres which are probably derived from the superior 
cervical ganglion. 16 

That the anterior lobe of the pituitary is func¬ 
tionally correlated with the sexual organs is now 
definitely established, but the precise sequence of 
events leading up to the phenomena associated 
with oestrus is yet to be determined. P. Zondek 
and S. Aschheim, 10 P. E. Smith and E. T. Engle, 17 
A. S. Parkes 18 and others have shown that anterior 
lobe extracts injected into mammals exert a 
powerful stimulating action upon the gonads, in¬ 
creasing in the female the number of follicles 
available for ovulation eight or ten times, besides 
affecting the other ovarian functions in a marked 
degree. That such a correlation exists in the birds 
has been shown by Oscar Riddle, 1 ® who found that 
the grafting of anterior lobe tissue or the injection 
of extracts into immature ring-doves promoted 
the growth of the gonads in both sexes and accele¬ 
rated the attainment of sexual maturity. 

It is no less evident that the gonads are them¬ 
selves responsible for the development of sexual 

14 Cannon, W. B,, Amcr. Jour, of Psych., vol. 25, 1014; Amer. Jour . 
of Physiol., vol. 38, 1914. 

“ Hharjwy-Schafer, E., *' The Endocrine Organs ”, vol. 2 (second 
edition, 1926). 

1# Zondek, Paul, and Aschheim, 8,. Klin. Wochentch vol. 6, 1027. 

17 Smith,?. K.,and Engle, E. T ., Amer. Jour, of Anat., vol. 40, 1927. 

11 Parkes, A. 8., Proc. Roy. Soc., B, vol, 104, 1929. 

“ Kiddle, O., and Flemion, F. f Amcr. Jour, of Physiol., vol. 87, 1928. 


change, as is indicated negatively by the familiar 
effects of castration and oophorectomy. W. 
Rowan 20 has suggested that the periodic growth 
of th# gonads provides the necessary stimulation 
for migration, and the non-existence of the migra¬ 
tory instinct in sterile birds is consistent wjth this 
view. Moreover, Rowan has shown experimentally 
in the Junco (Junco hymenalis) that a premature 
recrudescence of the gonads, brought about by the 
use of artificial light from powerful electric bulbs, 
induced the birds to fly away, although the season 
was inappropriate, being mid-winter, whereas 
control birds with undeveloped gonads did not 
migrate but remained close at hand. 

As to whether the gonads react upon the anterior 
lobe of the pituitary, there is at present no evi¬ 
dence excepting that in mammals the gonads seem 
to control the sexual cycle. Jn reality there is 
probably a complicated cycle of processes in which 
the thyroid and other endocrine organs play their 
part. The most that can be said at present is that 
certain links in the chain of causation can be 
demonstrated and that Eliot Howard is probably 
right in his conclusion that mutual posturing in 
birds secures an effective synchronisation of the 
essential reproductive conditions of the male and 
female, and so promotes the successful fertilisation 
of the eggs, a conclusion which he has reached as 
a result of prolonged and intensive watching of 
birds in a state of Nature. 

M Rowan. W., Proc. Boston Soc. of Nal. Hint., vol. 38, 1926; cf. 
F. H. A. Marshall, ” The Physiology of He production ” (second edition, 
1022 ). 


Molecular Air-Pumps. 1 

By Prof. E. N. da C. Andrade. 


ACCORDING to the kinetic theory a gas consists 
Xju of molecules, which may be considered as 
little spheres, or, more generally, as little bodies 
of a more or loss marked degree of symmetry, about 
a hundred-millionth of an inch long, rushing 
about in all directions and frequently colliding with 
one another and with the wails of the vessel. The 
collisions with the walls produce the pressure. The 
molecules move with a very high velocity, some 
hundreds of yards per second for gases at ordinary 
temperature, and this high velocity deduced from 
•elementary considerations, was a point of difficulty 
in the early days of the theory, critics objecting 
that such speeds would imply very rapid diffusion, 
so that, for example, the vapour of any odorous 
liquid should be detected by its smell at the furthest 
parts of a room as soon as the bottle is opened. 
Such criticism leaves out of account the frequent 
collisions, which make the path of an individual 
molecule a zigzag with frequent turns back on 
itself. The average distance between collisions is 
called the mean free path, and is an essential factor 
in all questions of diffusion and of viscous forces, 
It is about a hundred-thousandth of a centimetre 
for air at ordinary pressure, and is, to a first ap¬ 
proximation, independent of the temperature. It 

1 From a dlaooune delivered at the Royal Institution on Friday, 
May 01; 
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varies, with a given gas, inversely as the pressure, 
so that at low pressures it becomes quite large : 
in air at a pressure of 1 microbar it is 10 cm., and 
at a pressure of 0*01 microbar, easily attained with 
modern technique, it is 10 metres. 

If we consider the passage of a gas through a 
tube of any kind, a change in the laws governing 
the movement begins to manifest itself when the 
pressure becomes low enough for the mean free 
path to be about equal to the linear dimension of 
the cross section of the tube. The physical reason 
of this is clear : at higher pressures most of the 
collisions are between molecules, collisions with the 
walls being comparatively infrequent; at very low 
pressure collisions with the walls are common 
compared with those between molecules, and dictate 
the nature of the bulk movement of the gas. 
Knudsen, who studied the flow of gases through 
tubes at very low pressure, found that his results 
could be explained on the supposition that the 
molecules which struck the walls did not bounce 
off at the reflecting angle, like tennis balls from a 
smooth floor, but came off in random directions, 
like tennis balls thrown into a crowd, where they 
are caught and thrown up again at hazard. The 
gas behaves as if momentarily condensed on the 
wall, and then re-evaporated. He worked out the 
oonsequences of such behaviour, and deduced laws 
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which he found to agree closely with experiment. 
Tf the quantity Q of gas issuing be measured by 
the volume multiplied by the pressure at which it 
issues, then 

Q e*pv - g \/2ir - Pl ) J yjjj t, 

where p is the density of the gas at unit pressure ; 
p, and p 2 are the pressures at the two ends of the 
tube respectively ; r is the radius and l the length 
of the tube ; t is the time. This formula shows 
that a gas at low pressure will take a surprisingly 
long time to pass through quite a wide tube into a 
perfectly exhausted vessel. For example, suppose 
a volume of 2 litres, containing air at 15° and at 
a pressure of 10 microbars, connected by a tube 
50 centimetres long and 5 millimetres in diameter 
to a second vessel in which a pump maintains a 
pressure of only 0 01 microbar. ft will take 5 
minutes for the pressure in the first vessel to fall 
to 0-2 microbar. Many physicists who are familiar 
with this speak, however, as if the resistance to 
flow at low pressure were greater than that which 
we should anticipate if the ordinary law of flow 
which holds for higher pressure, namely, 

with constant coefficient of viscosity 17 , held down 
to very low pressures. This is, however, incorrect, 
the resistance at such low pressures being less than 
if the normal laws of viscosity were valid. For 
example, if we take oxygen at such a pressure that 
the mean free path equals the radius r of the tube, 
we find that Knudsen’s formula indicates rather 
more than four times as muoh gas passing through 
under a given pressure difference as would issue 
if the ordinary viscosity formula were applicable. 
The reason that, even so, wide tubes offer such a 
large resistance to the flow of gases at low pressure, 
is that the driving difference of pressure is very 
small. It is therefore necessary with all modem 
vacuum pumps to have very wide connecting tubes, 
made as short as possible, and very wide bore taps, 
if exhaustion is to proceed efficiently. 

Considerations of the behaviour of gases at low 
pressure led Gaede in 1912 to design a new type of 
pump, termed by him a molecular pump. Since 
the molecules behave as if condensed on the surface 
and then quickly re-evaporated, if we move the 
surfaoe rapidly we communicate a common velocity 
component to all molecules. If, then, part of the 
walls of a tube could by some means be kept in 
steady motion in the direction of the length of the 
tube a difference of pressure would be maintained 
between the two ends of the tube, the tendency of 
the gas to flow under the difference of pressure 
being counteracted by the drift imposed on the 
molecules. Calculation shows that with a given 
gas the ratio of the pressures at the two ends is 
fixed by the speed of the walls and the length of the 
tube. If the ordinary laws of viscosity were valid 
at these low pressures the difference of pressure 
would be fixed in this way. Clearly the ratio of 
pressure also depends upon the ratio of the speed 
qf the gas ffiolequle to the speed with which the 
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walls move, 00 that at a given temperature this 

E ressure ratio is muoh less for hydrogen than for a 
eavier gas. 

In Gaede’s pump the walls of the supposititious 
tube, which has just been discussed, are constituted 
by grooves cut in a drum which can be set in very 
rapid rotation. The drum fits closely into a housing 
from whioh a tongue protrudes into each groove, 
dividing the groove into a low-pressure side, where 
the walls are running from the tongue, and a high- 
pressure side, where the walls are approaching the 
tongue. The high-pressure side of one groove is 
connected to the low-pressure side of the next 
groove, so that we have virtually several pumps in 
series. A preliminary pressure of a fraction of a 
millimetre of mercury (say (H mm.) is necessary 
to ensure the efficient worldng of this type of pump, 
but with such conditions a very low vacuum can 
be rapidly attained. A great advantage of pumps 
of this type is that they deal with condensable 
vapour as readily as with gases. 

Another form of molecular pump lias been 
recently designed by Holweck. In this pump a 
spiral groove is cut in the casing, and the drum has 
an unbroken cylindrical surfaoe. The depth of the 
groove is tapered so as to allow for the deorease of 
mean free path with increasing pressure. 

We now turn to another type of pump whioh has 
come into great general use in the last few years. 
As a preliminary let us consider tho influence of a 
volatile liquid on a vacuum, in particular the 
question of obtaining a high vacuum in a vessel 
connected to which by a wide tube is a second 
vessel containing a liquid. 

A celebrated German text-book of physics, 
published in 1906, says, for example, “ If a receiver 
containing a little gas is in connection with a pump 
that contains mercury, the pressure of the gas 
cannot be less than 0-0013 mm. (the vapour pressure 
of mercury), and if there is mercury vapour in the 
receiver the total pressure cannot be less than 
0 0013 mm. of mercury This sounds reasonable, 
and is indeed true so long as everything is at rest 
and the problem is a statical one. It need not be 
true, however, if the vapours are streaming. We 
can, for example, actually conneot a receiver to 
another vessel containing boiling mercury, and yet 
have a very low pressure in it. To do this we put 
a liquid air trap in between ; the pressure in the 
trap is very low indeed, and there is a continuous 
stream of mercury vapour into it; the vapour 
oondenses and Ihe pressure in the receiver remains 
exceedingly low, 

Gaede obtained some very interesting results by 
connecting a vessel containing a little air with a 
vessel of heated mercury, with an ice-oooled trap 
between the two vessels. If the total pressure of 
gas and mercury vapour were the same in both 
vessels, then, since there is only air in one, when 
the mercury is heated sufficiently to give this 
pressure, there should be no air in the other. 
However, it was found that air diffuses into the 
mercury vapour spaoe against the current of vapour. 
The laws of diffusion are somewhat complicated, 
but Gaede worked out the case in detail, everything 
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being at low pressure, and his results led him to 
devise his mercury vapour pump. 

The principle is to let the gas diffuse into a rapid 
stream of mercury vapour which oarries it away to 
a place where it oan be removed by a rough pump. 
The vapour stream is produced by strongly heating 
liquid meroury ; vapour which diffuses into the 
receiver space is condensed. Although the fore¬ 
vacuum is necessarily at a higher pressure than the 
receiver, gas cannot get back against the stream of 
mercury vapour. The pump will only work well 
at low pressure, for unless the mean free path is 
long the diffusion process does not become really 
operative. To render the diffusion effective Gaode 
used a slit, which diminishes the counter-current 
of mercury vapour. This case can be worked out 
mathematically, and it can be shown that diffusion 
is most effective when the width of the slit is equal 
to the mean free path of the gas. If the slit is too 
wide the density of the mercury vapour is too great, 
and the * brush ’ action of the slit loses its sharp¬ 
ness ; if it is too narrow not enough gas molecules 
diffuse through. Similarly, if the vapour pressure 
is too high the counter-current is too vigorous ; if 
it is too low the stream is not fast enough. 

A better arrangement of the vapour stream was 
devised by Langmuir. In his type of pump the 
vapour issues through a tube, which is surrounded 
by a wider tube, the walls of which are water- 
cooled. The tube to the receiver enters the outer 
tube at a point in the rear of the vapour jet. If 
the pressure is so low that the mean free path of 
the vapour is greater than the distance between the 
tubes, the molecules cannot diffuse back against 
the gas stream, but strike the wall and condense. 
It is true that a much lower temperature than the 
boiling point of mercury is needed for condensation 
at such low pressures, but with tap-water cooling 
the condensation is fairly effective. The import¬ 
ance of condensation is clear, and Langmuir called 
his pump a condensation pump, but the gas enters 
the vapour stream by diffusion just as in Gaede’s 
pump. Both the original Gaede pump and Lang¬ 
muirs pump are really diffusion-condensation 
pumps. 

The different types of diffusion pump all need a 
good preliminary vacuum, as they cannot hold up 
against more than a slight difference of pressure 
without gas coming back against the vapour stream. 
A fore-pump producing something between a tenth 
and a hundredth of a millimetre of mercury should 
be employed. However, at higher pressures, where 
the diffusion effect is small, we canine the steam - 
injector principle, for in a jet of fa^fehoving com¬ 
paratively dense vapour there will be a diminution 


of pressure corresponding to the kinetic energy of 
the accelerated vapour. The surrounding gas will 
flow in as a whole under the difference of total 
pressure, not partial pressure. This principle has 
been used for the creation of a fore vacuum by 
a vapour stream. In Gaede’s three-stage steel 
mercury-vapour pump, for example, which has 
great speed of pumping, there is an injection stage 
working at comparatively high pressure, and a 
diffusion stage for the lowest pressure, while in 
between there is a stage of mixed action. 

Mercury is not the only liquid which is suitable 
for use in a vapour pump. Quite recently Mr. 
Burch, by a process of distillation in vacuo , has 
obtained an oil the vapour pressure of which at 
ordinary room temperatures is extraordinarily low. 
This oil oan be used effectively as the working fluid 
in pumps. Another liquid which can be used is 
normal butyl phthallate. 

In addition to the types of vacuum pumps to 
which reference has been made, it must be remem¬ 
bered that other processes are widely used, especially 
in industrial laboratories, for producing high vacua. 
Solid surfaces in general exercise a marked con¬ 
densing action on gases, and absorb on themselves 
thin layers of gases at temperatures and pressures 
under which the substance is gaseous in bulk. 
Consideration of these surface actions lie outside 
the scope of this discourse, as do the methods of 
combining the residual gases chemically with a 
substance which deposits on the walls of the glass, 
by the use of the so-called * getters \ We may, 
however, with reference to the part which the walls 
of the vessel play in these processes, refer to these 
methods as mural methods. If we are allowed to 
do this we may all iteratively divide the methods of 
producing high vacua into mechanical , as exemplified 
not only by the Geryk pumps, and box-pumps, 
but by all pumps, such as the Gaede rotary pump, 
in which a portion of the gas is cut off and bodily 
expelled ; molecular , including in this term both 
what is ordinarily called the molecular pump and 
also the vapour stream pumps, since they are based 
upon molecular theory; and mural. The action of 
the first is perfectly understood ; the action of the 
seoond is largely understood, but more difficult; the 
third method, though widely applied, is theoretically 
still very obscure in many oases. ‘ 

Finally, it may be mentioned that while pressures 
as low as a ten-thousand-millionth of atmospheric 
pressure can be certainly produced in the laboratory, 
even at this pressure more than a thousand million 
molecules are present in every cubic centimetre. 
We are still very far from being able to produce 
the kind of vacuum that exists in outer space. 


Obituary, 

Da. C. Easton. Stein, S.J., to Hemel enDampkring, July-September 

O N June 3,1929, Dr. Cornelia Easton died at the 1929, may interest readers of Nature. 

Hague at sixty-four years of Ojge. Though he Bom at Dordrecht on June 10, 1864, Dr. Easton 
was not professionally engaged in science, his work attended schools there and passed the entrance 
attracted the attention both of astronomers and of examination to the Polytechnicum at Delft in 1881. 
meteorologists, and a short account of his life and From early youth the stars had interested him, 
work, abstracted from a contribution by Dr. J. and one of his teachers encouraged observational 
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work, so that even during his student's time at 
Delft he began observing the Milky Way with 
the view of producing an exact picture of Galactic 
details and nuances. Though he left his technical 
studies in 1884 for a literary career and eventually 
became editor of a leading newspaper, he continued 
his astronomical work, and after many difficulties, 
succeeded in 1893 in publishing his first and im¬ 
portant work : *’ La Voie lactic dans rWmisph&ro 
boreal ”, containing four maps in lithography, 
prepared with the author’s assistance and under 
his supervision. 

This work, which was very favourably received 
by professional astronomers, was followed by a 
series of papers dealing with the distribution of the 
stars near the Galactic system. The principal 
view put forward is that the Milky Way must be 
considered as a spiral with two principal curves, 
a centre in Cygnus, secondary streams going in the 
direction of Perseus and Ophiuchus, the sun in a 
rather open space between the windings. The 
theory was further developed in “ A Photographic 
Chart of the Milky Way and the Spiral Theory of 
the Galactic System ” (Astropkys. Journal , 27, 
Mar. 2, 1913). The original maps on which this 
photographical chart was based, were partly pub¬ 
lished this year (Monthly Notices R.A.S.). 

In the meantime another research had been 
undertaken, and in 1903 the result appeared in 
the memoirs of the Kon. Akademie van Weten- 
schappen at Amsterdam, “ La distribution de la 
lumtere galactique compar6e k la distribution dee 
£toiles catalogues dans la Voie laettfe bor&de,” 
followed by other treatises on the distribution of 
nebulae (1904) and the distance of galactic star- 
clouds (1921). Soon after the first of these publica¬ 
tions, June 13, 1903, he obtained from Kapteyn’s 
hands the honorary degree of doctor of the Univer¬ 
sity of Groningen/ 

Easton’s important studies on periodicity in 
climate ultimately led to the publication of his book: 
“ Les hivers dans l’Europe occidentale ”, recently 
reviewed in Nature. This work, like that on the 
Milky Way, involved careful and patient collection 
and criticism of a vast amount of material, and apart 
from the value of the results regarding periodicity, it 
will form a basis for other theoretical investigations. 
The principal conclusion in favour of an 89-year cycle 
in the frequency of severe winters certainly was con¬ 
firmed by the severe winter 1928-29. 

Of course, a journalist so well acquainted with 
astronomy and meteorology, which appeal most to 
the general public, had an excellent opportunity of 
popularising these sciences in the papers, and he 
did so with {great success. This was one of the 
reasons why Easton was chosen as a member of 
the board of visitors of the Royal Dutch Meteoro¬ 
logical Institute of the Netherlands. Since 1921 
he was president of the Society for Meteorology 
and Astronomy, and since 1922 chief editor of its 
periodical, Hemel en Dampkring t which was much 
extended under his leadership. In every respect 
Easton will be very difficult to replace, but his 
work remains and will long continue to be ap¬ 
preciated. E. van E. 
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Prof. Louis Capitan. 

The death is announced from Paris of Prof. 
Louis Capitan, one of the foremost French archaeo¬ 
logists of the day. M. Capitan was a doctor of 
medicine, a member of the Academy of Medicine, 
and had for many years been a professor at the 
iScole d’Anthropologie. He was the author of 
numerous communications dealing with archaeo¬ 
logical subjects which appeared in French scientific 
periodicals, and especially in L y Anthropologic. 

With various collaborators Prof. Capitan was 
responsible for several of the magnificent publica¬ 
tions dealing with the exploration of the French 
palaeolithic caves, which appeared under the 
patronage and with the subvention of the Prince 
of Monaco and under the auspices of the Institut de 
Paleontologie humaine. iC La Caverne de Font de 
Gaiime ”, written with MM. Breuil and Peyrony, 
was published at Monaco in 1910. ” Les Oom- 

barelies aux Eyzi&s ”, written with the same col¬ 
laborators, appeared in Paris in 1924. Other 
volumes were “ Limeuil, son gisement a gravures 
de r&ge du Renne ”, Paris, 1924, in collaboration 
with M. Bouyssoni&re, and ” La Madeleine ”, 
Paris, 1928, of which M. Peyrony was joint author. 

M. Capitan was a strong supporter of the view 
which claims a very high antiquity for the art of 
flint working, and argued forcibly that the flints 
of earliest date from East Anglia for which an arti¬ 
ficial origin was claimed were rightly attributed to 
man or a pre-human precursor of man. The 
ground for this conclusion which appealed most 
strongly td him was a classification of the specimens 
into 1 artificial 5 and £ natural ’ based upon his long 
experience in handling flint implements in large 
numbers. In fact he had practically reached the 
position that the final test of the eolith was a judg¬ 
ment which had become almost intuitive as the re¬ 
sult of experience—a subjective test which was 
likely to appeal more to its author than to his 
audience. 

M. Capitan was also keenly interested in Ameri¬ 
canist studies. He was one of the French delegates 
who attended the International Congress of 
Americanists held in London in 1912, and in 1914 
he published, with the assistance of M. Lorin, a book 
entitled “ Le travail en Amdrique avant et aprds 
Colombe He was actively concerned in the 
record and preservation of ancient monuments, and 
took a prominent part in relation to a projected 
series of archaeological maps, recording the exist¬ 
ence and distribution of prehistoric monuments, 
for which he hoped to obtain international co¬ 
operation. 

Mr. E. H. Man, C.I.E. 

We regret to record the death of Mr. Edward 
Horace Man, which took place on Sept. 29 at 
Preston Park, Brighton. Mr. Man, who was for- 
merly in the Indian Civil Service, retiring in 1901, 
was born in 1846. As a young man he was ap¬ 
pointed to the Andaman Commission, and not only 
entered into dose and friendly relations with the 
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aboriginal tribes, but also made them the subject 
of close study. In this he ran no inconsiderable 
personal risk, for the tribes were then and continued 
for many years to live in an entirely wild state. 
Not only did they raid the settlements but many 
of them resented, and often actively resisted, Euro¬ 
pean visitation, especially if its object were puni¬ 
tive. 

Mr. Man’s relations with the Andaman Islanders 
were, however, normally of a happier nature, and 
he was thus able to visit and study them in their 
native haunts. As a result he became, and con¬ 
tinued to be until the end of his life, our foremost 
authority on Andaman beliefs and customs. His 
work has been supplemented by the work of Sir 
Richard Temple, who for some years was resi¬ 
dent High Commissioner, and by that of Prof. A. 
R. Radcliffe-Brown ; but Mr. Man’s records will 
always be the main authoritative source of infor¬ 


mation relating to this important and interesting 
relic of a primitive stage in human culture. 

The results of Mr. Man’s observations were 
embodied in a number of papers contributed from 
time to time to the Journal of the Royal Anthropo¬ 
logical Institute. These, with other material, were 
afterwards published in his “ The Aboriginal In¬ 
habitants of the Andaman Islands ” (1883). He 
also published a grammar and dictionary of the 
Central Nicobarese and South Andaman languages 
and contributed frequently to the Geographical 
Journal and the Journal of the Royal Asiatic Society, 
as well as to the Indian Antiquary , the editor of 
which, Sir Richard Temple, has recently still further 
contributed to our knowledge of the Andamanese in 
notes appearing in that periodical. Mr. Man made 
a large collection of photographs of the Andamanese 
which are deposited with the Royal Anthropological 
Institute. 


News and Views. 


The Royal Commission on National Museums and 
Galleries lias carried out its labours expeditiously. 
Scarcely more than a year after its appointment it 
issued an interim report, accompanied by a volume of 
evidence and memoranda, and now the first part of 
the final report has appeared and the second is 
promised at an early date. The Commission’s terms 
of reference suggested a roving commission through 
the institutions containing the national collections, 
and there was a danger that a too close interpretation 
of them might have led to a prolonged inquiry in 
which useful conclusions would have beon lost under 
a dead-weight of detail. This danger has been seen, 
and. has been avoided by the concentration of atten¬ 
tion on the main aspects as they presented themselves 
to the commissioners in the oourse of their extensive 
investigation. The present report, therefore, deals 
with the more general aspects of the relationships of 
museums to the public and to each other, as well as 
to the state. It examines .the actual workings of the 
different institutions, and makes many suggestions 
for more efficient methods, for example, of exhibition 
and of storing, of co-ordination and co-operation, and 
of public contact. It stresses the need of central 
co-ordination, and suggests as the best means to this 
.end the appointment of a Standing Commission cover¬ 
ing all the institutions concerned, and having, through 
its chairman, ready access to the Prime Minister and 
the Chancellor of the Exchequer. We propose to deal 
in separate articles with some of the points raised in 
this important report. The seoond part will be devoted 
to remarks and reoommendations applicable to the 
individual institutions which house the national 
collections. 

On Oct. 10 the Royal Swedish Academy of Science, 
Stockholm, celebrated the 150th anniversary of the 
birth of Berzelius, the great chemist. Bom on Aug. 
29, 1779, a year before Davy, Berzelius graduated at 
Upsala in 1804, and in 1800 succeeded Spaumau, pro¬ 
fessor of medicine, botany, and chemical pharmacy at 
Stockholm, where the remainder of his life was passed. 
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Of the Academy of Science he became president in 
1810; he was made a baron in 1835, and died on Aug. 
7, 1848. Distinguished “ as an experimenter, as a dis¬ 
coverer, as a critic and interpreter, and as a lawgiver ”, 
Berzelius made contributions to every branch of 
chemical science, and Ramsay once said “ that he 
believed that since the time of Boyle none had done 
more for the advancement of chemistry than had 
Berzelius ”. His kitchen laboratory at Stockholm, 
in which Dulong, Mitscherlioh, Gmelin, Gustav and 
Heinrich Rose were taught, has been described for us 
by Wohler. In the gardens at Stockholm “not far 
from the statues of tho kings, amidst trees, with a 
fountain playing before it, is the bronze figure of 
Berzelius, the great chemist. He is enveloped in a 
thick, heavy mantle, the stoic fur of the philosopher, 
and the face and the whole pose indicate the union of 
perseverance and intelligence which belongs to such 
conquerors in the field of science.” 

Dr. D. Adamson’s presidential address to the 
Institution of Mechanical Engineers on Oct. 18 was 
of a somewhat discursive character ; the topics he 
touched upon ranging from examinations to sales¬ 
manship ; from researches to public affairs. Among 
the activities of the Institution is that of holding 
examinations in conjunction with the Board of 
Education. On the results of these examinations, 
which are held in many centres, National Certificates 
are granted, and these in some cases form the first step 
towards qualification for membership. Speaking of 
himself as the “one dissentient” in February 1912 
when compulsory examination for admission to asso¬ 
ciate membership was approved by a general meeting 
of the Institution, Dr. Adamson said he has been 
much interested in the success of the scheme of 
National Certificates which has sinoe been developed. 
“What is wanted now is that the Institution should 
foster the co-operation of reputable engineering 
employers and endeavour to include on the National 
Certificate a record of the holder’s praetical training 
in works”. Dr. Adamson laid stress on the need of 
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works experience, which he said “does not necessarily 
mean the acquisition of skilled craftsmanship, al- 
though this is a great asset if it can be achieved, but 
it does mean acquiring knowledge of commercial 
limitations There are almost as many different 
views on engineering education as there are engineers, 
but we gather Dr. Adamson thinks the holidays at 
echool and college are unnecessarily long and that the 
pendulum has swung too far in the direction of 
academic teaching. 

The increase in the prestige of the Institution to 
which Dr. Adamson referred is due to many things, 
not least among which is the support given to research. 
He recalled the work of Beauchamp Tower on friction 
and lubrication in 1883, the experiments on riveted 
joints of 1881, the marine-engine trials of 1889-1894, 
the steam-jacket research of 1886-1894, the gas- 
engine research of 1898-1908, the marine oil-engine 
trials of 1924-1926, and he said that “ Researches to 
be of direct value to any industry must combine 
correct scientific control with a proper appreciation 
of commercial limitations and practical require¬ 
ments 

Whether Dr. Adamson’s remarks on public affairs 
will carry conviction wo are doubtful. Many engineers, 
like many men of science, are too absorbed in their 
work to devote much time to public activities. He 
had headed one section of his address “ Non-pro¬ 
ducers “ The great improvements that have been 
made in the methods of production*’, he said, “have 
increased the number of non-producers without im¬ 
proving the position of the producers. The mechanical 
engineer has still to work as hard, or harder, than his 
forefathers, while he sees around him increasing 
numbers of merchants, distributors, and others who 
neither toil nor spin. . . .*’ This division of the 
community into producers and non-producers, we 
think, is not justified. Civilisation is a vast and com¬ 
plex organism, and the banker in his office, the clerk 
at Lloyd's, the commercial traveller, the tradesman, 
the labourer in the docks, and the typist are as indis¬ 
pensable as the man with the hammer and chisel. 
There are, it is true, some actual non-producers, but 
thoir number is negligible. Dr. Adamson suggested 
young engineers might well become salesmen ; by 
doing so they would scarcely consider themselves to 
have become non-producers. 

In its report to council for the year 1928 at the 
meeting held last February the executive committee 
of the Association of Scientific Workers expressed 
the hoi>e that a non-party Parliamentary Science 
Committee would be created which would be prepared 
to act as a consultative body on all matters affecting 
the interests of science and scientific workers. At 
its meeting held on Oct. 19 the Council was informed 
that this hope had been fulfilled, the general secretary 
of the Association, Major Church, having made this 
his first task on his return to the House of Commons. 
Now that the Parliamentary Committee has been 
formed, the Association intends to invite the co¬ 
operation of other bodies representative of the 
scientific interest, to make its work effective. The 
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British Science Guild has already expressed its 
intention to assist, and it is hoped that support will 
be also forthcoming from the British Association for 
the Advancement of Science, and possibly the Royal 
Society. Some of the subjects to which the Parlia¬ 
mentary Science Committee may usefully be asked to 
give its attention are indicated in the leading article 
in the present issue. The attention of the Committee 
will also be directed to another matter with which 
the Association is concerned : namely, the production* 
importation, collecting and distribution of cinemato¬ 
graph films of scientific interest, and the modification 
of certain restrictive censorship regulations. For the 
information of the Parliamentary Committee, as well 
as the general body of scientific workers, the executive 
has requested the researoh committee of the Associa¬ 
tion to produce a further report on fundamental 
research, giving as detailed an account as possible of 
what researches are in progress, what urgent problems 
need investigation, and what funds and other facilities 
are needed for their prosecution. 

Amono the resolutions carried at the council meeting 
of the Association of Scientific Workers was one de¬ 
ploring the failure of the present Government to 
appoint direct representatives of the scientific interest 
on important committees and commissions, as, for 
example, the Royal Commission on the Civil Service, 
the Patents Committee, and the Advisory Committee 
on Colonial Development. The omission of a naturalist 
from the commission appointed to consider the creation 
and preservation of National Parks was tho subject of 
executive comment, as well as the failure of the 
Government to appoint a direct representative of 
science on the Research Grants Committee of the 
Empire Marketing Board. The executive also com¬ 
mented on the attitude taken up by the Secretary of 
State for the Dominions (Lord Passfield) towards 
anthropological research. Lord Passfield, while ac¬ 
knowledging the importance of this field of research, 
was not prepared to recommend the appointment of 
an anthropologist to the Colonial Office or to any of 
the Colonial Governments.* 

Twenty years ago the late Mr. Leon Gaster de¬ 
livered a series of four Cantor lectures before the 
Royal Society of Arts upon modern methods of 
illumination. At the end of this course he announced 
that a society had been formed to focus interest upon 
the subject of illumination and to bring into oontact 
engineers, architects, oculists, and others concerned 
with various aspects of it. This was the beginning of 
the Illuminating Engineering Society, the first presi¬ 
dent of which was Prof. Silvanus Thompson. The 
work of this Society is well known to many readers of 
Nature, and frequent reference has been made in 
these columns to it. Mr.Gaster created the Society; and 
his devoted services and untiring labours in promoting 
the scientific study of illuminating engineering should 
not be allowed to be forgotten. We are glad, there¬ 
fore, that the council of the Illuminating Engineering 
Society has decided to institute a Leon Gaster 
Memorial Fund, the interest on which will be devoted 
primarily to the establishment of a premium to be 
awarded annually for the beet contribution on any 
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aspect of illuminating engineering. Subscriptions to 
this fund are invited and may be sent to the honorary 
secretary of the Society, Mr. J, S. Dow, 32 Victoria 
Street, S.W.l. 

It is now possible to state that the rainfall over 
the British Isles as a whole during September 1929 
was just less than half the usual amount. During the 
last sixty years there have been four drier Septembers, 
of which only those of 1907 and 1910 were appreciably 
drier and those of 1894 and 1895 were slightly drier. 
The drought was most intense in the south of England, 
in the south-east of Scotland, and in the neighbourhood 
of Dublin, where the total fall amounted to less than 
a quarter of the average. In parts of Surrey, Hert¬ 
fordshire, and Buckinghamshire rain fell only on the 
last two days of the month. 

The total rainfall recorded over the British Isles 
up to the end of September this year was less than 
that of any similar period in the lost sixty years, 
although there was very little more in 1870, 1887, 
and 1921. Over England and Wales alone January 
to September 1929 was drier than any similar period 
in the last sixty years, the general fall being 15*0 
inches compared with 10-7 inches in 1870, 17 0 inches 
in 1921, rind 17-4 inches in 1887. In both 1887 and 
1921 the last three months of the year were dry, so 
that it is by no means certain yet that 1929 will rank 
as the driest year on record. The relatively wettest 
parts of England and Wales were the Devon-Comwall 
Peninsula, western W r ales, and the English Lake 
District, where the rainfall of the nine months, 
January to September 1929, was about three-quarters 
of the average amount. Rather less than half the 
average was recorded in the neighbourhood of Margate 
and Skegness, and over a large area stretching from 
Woburn in Bedfordshire to Southampton. At Oxford 
the total rainfall (44 per cent of the average) was 
only about 7*5 inches, or 1*5 inches less than that 
recorded in the previous driest group of nine months 
during the last sixty years, namely, February to 
October 1921. 

The Discovery, with Sir Douglas Mawson’s Ant¬ 
arctic Expedition on board, left Cape Town for the 
south on Oct. 19. The King sent the following 
message to Sir Douglas Mawson : u The Queen and 
I Send you and all members of the Expedition our 
best wishes for your success and for a safe journey.” 
In an outline of his plans, published in the Times , 
Sir Douglas Mawson gives the probable route of 
the ship. From Cape Town, with a possible call 
at the Crozets, a course will be set for Kerguelen, 
where several hundred tons of coal sent from Cardiff 
will be taken on board. A call will then be made 
at the volcanic Heard Island, previously visited by 
the Challenger and the Gauss . From there the 
course will be south-east into the paok-ioe towards 
the edge of the continent. If the ice allows, the 
ship will follow the edge of the land, but in any 
event a series of oceanographical observations will 
be made so far south as possible. A small soout 
aeroplane will assist navigation by reporting on the 
nature of the pack* Should the Discovery reach 
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the coast, small survey parties will be landed for a 
few days, but no lengthy sledge journeys are contem¬ 
plated, and it is not proposed to winter if the ship can 
be extrioated from the paok in autumn. It is hoped 
to reach Australia in April 1930. Capt. J. K. Davis is 
master, and with a scientific staff of twelve the 
Discovery carries a complement of forty. F 

Thebe is suggestiveness for the public health 
authorities of the United States in the results of 
Raymond Pearl’s investigation of the 44 Biological 
Factors in Negro Mortality ’ * reprinted from the May 
number of Human Biology . Studies of bodily struc¬ 
ture have already shown distinct differences between 
the negro and white races, and now it is apparent that 
the differences extend into the realm of susceptibility 
to disease. The negro reacts differently to diseases 
in a great many ways, including incidence and dis¬ 
tribution of disease amongst the bodily organs. For 
example, amongst negroes, fatal illnesses duo to 
disease of the alimentary tract and its associated 
glandular organs are less common than amongst 
whites. On the other hand, mortality due to lesions 
of the circulatory system and to the respiratory 
system forms in each case a greater proportion of the 
total mortality of the negroes than of whites. These 
and other results show that in some respects the negro 
appears to enjoy a greater biological fitness than the 
white race, while in other respects he is apparently 
less well adapted to the general environment in which 
ho must live. 

A SKBIE8 of Nature reserves has been created in 
SovietRuasia through the Institute forNatural Science, 
we learn from a Daily Science Bulletin issued by Science 
Service of Washington, D.C. In the Urals a small park 
of 55 square miles has been created in a district famous 
for its variety of precious stones. At Astrakhan, in 
the Volga district, there is a bird reserve of 88 square 
miles, and in the Crimea a smaller area has been given 
over to raouflon and various kinds of deer. A rest 
station for birds on migration exists in a marshy 
region midway between the Caspian Sea and the 
Arctic, the island of Rondo in the White Sea has been 
set aside for eider duck; but the largest of all the 
reserves is that in the Caucasus, which extends to 
about 1097 square miles. The unfortunate thing is 
that the creation by edict of Nature reserves is a 
gesture of little real significance unless steps are taken 
to give the animals in the areas active protection. 
That this protection is not forthcoming is shown by 
the fate of the wild bison of the Caucasus reserve, 
which are thought to have been exterminated by 
poachers. Furthermore, an active policy of extermina¬ 
tion is encouraged by the game laws of 1924, which 
make it more or less a publio duty to kill the larger 
predatory birds and beasts, some of which are said 
now to be very rare. 

At the opening meeting of the Illuminating Engin¬ 
eering Society on Oct* 8, a report was presented 
reviewing progress in illumination. Allusion is made 
to the proceedings at the recent annual conference 
of the Association of Public Lighting Engineers, to 
the International Lighthouse Conference, and to the 
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informal International Aviation Lighting Conference 
held at Olympia in July. Numerous specifications 
and reports have been issued. New committees 
have been formed by the National Illumination 
Committee to investigate aviation lighting, lighting 
education, traffic-control signals, and colorimetry. A 
feature of the past year has been the development of 
illuminating engineering abroad. A long series of 
papers was read at the 23rd annual convention of 
the Amorican Illuminating Engineering Society ; other 
reports and papers have been presented at the annual 
conference of the Illuminating Engineering Society 
in Germany and to the Soci<H6 Fran^aise des filec- 
triciens. * Festivals of Light ’ have been organised in 
a number of continental cities, and have led to per¬ 
manent improvements in lighting conditions. A 
shop-lighting contest organised in Milan also proved 
very successful, though the taxes imposed on lamps 
and on current used for lighting in Italy constitute a 
grave drawback. Preparations are now being made 
for the next International Illumination Congress which 
is to be held in Great Britain in 1031. 

We learn from the Record of the Bell Laboratories 
that work has been commenced on the development 
of a deep-sea telephone system between London and 
New York. It is expected that the cable will be 
completed before the end of 1032. It gives only a 
single telephone circuit, but this will be a most trust¬ 
worthy one, freo from the variability and disturbing 
noises of a radio circuit. It is not intended that this 
line should compete with radio circuits; it will 
supplement thepi. The attenuation of the voice 
signals will be much greater than that permissible 
on telegraph cables. This is made possible by using 
a sheath made from one of the alloys called ‘ per- 
minvars which are composed mainly of nickel, cobalt, 
and iron. They are characterised by high electrical 
resistivity, and their magnetic permeability is prac¬ 
tically constant over a wide range of magnetizing 
forces. The conductor is insulated by ‘ paragutta \ 
a composite material giving much better insulation 
than gutta percha. The losses are so low that a very 
high sending level can be used for the signals and, 
as there is practically no interference, a very low 
receiving level ©an be employed. The route of the 
cable is not yet completely settled, but it is probable 
that the main trans-Atlantic link will extend directly 
from Newfoundland to Ireland, a cable length of 
approximately 1800 nautical miles. From New¬ 
foundland it is expected that the oircuit will be carried 
through several sections of submarine cable through 
Nova Scotia, New Brunswick, and the New England 
States to New York City, where it will terminate. 
From Ireland the oircuit will probably be carried 
through submarine cables to Scotland, and thence 
by land cablo to London, the other terminal. 

The Council of the Royal Meteorological Society 
has awarded the Symons gold medal for 1930 to 
Dr. G. 0. Simpson, director of the Meteorological 
Office, Air Ministry. The medal is awarded for dis¬ 
tinguished work in connexion with meteorological 
science, and will be presented at the annual general 
meeting on Jan. 15 next. 
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The Kelvin medal of the Institution of Civil 
•Engineers has been awarded to M. Andr6 Blondel of 
France. The presentation of the medal will be made 
by Sir Donald Macalister of Tarbert, Bart., in the 
Great Hall of the Institution on Tuesday, Nqv. 5, at 
5 p.m. His Excellency the Frenoh Ambassador will 
receive the medal on behalf of M. Blondel, whose 
health does not permit him to travel to London. 
Sir Brodie H. Henderson, president of the Institution, 
chairman of the award committee, will take the chair. 

At the end of last session the Society of Glass 
Technology decided to form a London section of the 
society. This section began its activities on Oct. 2, 
when its first meeting was held at the offices of Messrs. 
Holophane, Ltd., Westminster. In a general discus¬ 
sion on the possible activities of the section it was 
suggested that the main object of the meetings should 
be to provide opportunities for the free discussion of 
matters of practical interest. It was emphasised that 
the activities of the section should include, in addition 
to matters primarily of interest to the glass industry, 
those of interest to closely allied industries in which 
glass is an important raw material, such as the manu¬ 
facture of electric lamps, wireless valves, thermo¬ 
meters, hydrometers, scientific glassware, mirrors, 
etc. A representative council of the London Section 
was formed to act as an executive committeo, and con¬ 
sists of officers of the Society resident in the London 
district and London members elected at the meeting. 
Mr. Verney Stott, of the National Physical Labora¬ 
tory, Teddington, Middlesex, was elected honorary 
secretary of the section. The next meeting will be 
held at 7.30 r.M. on Wednesday, Nov. 6, at the 
Osram G.E.C. Glass Works, North Wembley. 

The value of charts in the study of the develop¬ 
ment of sciences is well recognised, and Dr. Joseph 
Needham, of the Biochemical Laboratory, Tennis 
Court Road, Cambridge, has produced an excellent 
chart, 6£ ft. x 3 ft., by lithography, which will be found 
very useful in studying the development of bio¬ 
chemistry and physiology and, for the earlier periods, 
of general biology. It may be obtained from Dr. 
Needham, price 10a. 6d. The chart, gives the dates of 
the principal investigators, short descriptions of their 
books or memoirs, and interesting quotations and 
notes. The time scale starts at 1450, but the earlier 
period is briefly referred to. The whole forms a veiy 
interesting survey of the subject, and should prove 
very useful to students. 

Messrs. Murby and Co. have recently added to 
their Geological List two series of “ Patterns for the 
Construction of Block Models ” prepared by Dr. F. 
Smithson. These may be pasted on card, cut out, 
and made up into hollow blocks ; or they may be 
mounted directly on cardboard blocks supplied by 
the publishers to the required size (3 in. x 2 in. x lin.). 
Solid wooden blocks, it may be added, would be 
better still, especially for class use. The models 
should prove useful to students of geology and physical 
geography, helping them to visualise structures from 
every angle, and so to gain the experience necessary 
to read geological maps intelligently. The first aeries 
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(12 models) illustrates faults in horizontal and tilted 
strata ; folded strata ; faults in folded strata ; and 
unconformity. The second series (14 models) illus¬ 
trates folds, overthrusts, and igneous intrusions. The 
patterns are dearly printed in a standard system of 
shading and numbering, and the paper used is well 
adapted for taking colours. The price is Is. 6d. per 
set, and cardboard blocks are supplied at Is. 6d. per 
dozen. The publishers can also supply the models 
ready made up, either plain or hand-coloured. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A whole¬ 
time Principal of the Woolwich Commercial Evening 
Institute, Plumstead—The Education Officer (T.7), 
County Hall, Westminster Bridge, S.E.l (Oct. 28). 
A lecturer in mathematics at the Exeter Diocesan 
College for Schoolmasters—The Principal, Saint Luke’s 
College, Exeter (Oct. 30). A lecturer and/or demon¬ 
strator in rubber technology and rubber workshop 
practice at the Newton Heath Technical School, Man¬ 
chester—The Director of Education, Education Offices, 
Deansgate, Manchester (Oct. 31). An assistant part- 
time lecturer in the biology department of the Ply¬ 
mouth and Devon port Technical College—The Sec¬ 
retary for feducation, Education Office, Rowe Street, 


Plymouth (Nov. 1). A science master at the Royal 
Naval College, Dartmouth—The Headmaster, Royal 
Naval College, Dartmouth (Nov. 1). An assistant 
lecturer in physical chemistry in the University of 
Bristol—The Secretary, University, Bristol (Nov. 4). 
A lecturer in natural and agricultural sciences at 
Harrison College, Barbados—C.A. (N), The Secretary, 
Board of Education, Whitehall, S.W.l ; Scottish 
candidates, C.A. (N), The Secretary, Scottish Educa¬ 
tion Department, Whitehall, S.W.l (Nov. 11). A 
George Honry Lewes student in physiology in the 
University of Cambridge—Prof. Baroroft, Physiology 
School, Cambridge (Nov. 15). A Foulerton research 
student to conduct researches in medioine or the con¬ 
tributory sciences — The Assistant Secretary of the 
Royal Society, Burlington House, W.l (Deo. 9). A 
cancer research fellow in the Department of Experi¬ 
mental Pathology and Cancer Research, University 
of Leeds—The Clerk to the Senate, The University, 
Leeds, A male junior assistant at the Chemical 
Warfare Research Department of the War Office— 
The Chief Superintendent, Chemical Warfare Research 
Department, 14 Grosvenor Gardens, S.W.l. An 
assistant leoturer in mathematics at the Battersea 
Polytechnic—The Principal, Battersea Polytechnic, 
S.W.ll. 


Our Astronomical Column. 


The New Telescope for Edinburgh Observatory.— 
In Engineering for Sept. 6 and 20, and Oct. 4 and 18, 
is a description of the 36-in. reflecting telescope for 
Edinburgh Observatory, made by Messrs. Sir Howard 
Grubb, Parsons and Co., to the specifications of Prof. 
R. A. Sampson, Astronomer Royal for Scotland. The 
article is accompanied by some fifty illustrations, many 
of them from working drawings, and with their aid it 
is possible to understand the construction of all the 
principal parts. The optical system is arranged on the 
Cassegrain principle, the main mirror being 36 in. in 
diameter, with a focal length of 16 ft. The Casse¬ 
grain mirror mounted near the upper end of the tube 
is 10 in. in diameter and is designed to give an 
equivalent focal length of 54 ft. in conjunction with 
the main mirror. The mounting is of the equatorial 
type, and the illustrations include sections through 
both polar and declination axes and the methods of 
driving and controlling the instrument. 

The spectrograph to be used with the telescope has 
been made by Messrs. Adam Hilger, Ltd. Either one, 
two, or three glass prisms or one quartz prism can be 
used, and these, together with the three cameras, are 
carried in a single-piece aluminium casting lined with 
felt and kept at a uniform temperature by electric 
heating wires. 

Special attention is directed to the very extensive 
use made of ball bearings for both polar and decimation 
axes and many other parts. In 1888, 1904, and 1916 
respectively. Engineering fully described the 36-in. 
telescope or the Lick Observatory, the 40-in. refractor 
at the Yerkes Observatory, and the 72-in. reflector 
for the Canadian Government. These three instru¬ 
ments were constructed by Messrs. Warner and 
Swasey of Chicago. Of Mr. Warner there is an 
obituary notice in Engineering of Sept. 20. 

The Satellites of Mars.-—The two tiny bodies that 
revolve dose to Mars afford an example of an inter¬ 
esting kind of motion. Our moon is so far from the 
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earth that the sun’s disturbing action is far more 
potent than the effect of the earth’s equatorial pro¬ 
tuberance ; the result is that the polo of the moon’s 
orbit plane goes round a centre that is sensibly the 
pole of the ecliptic ; on the other hand, in Neptune’s 
system the sun’s disturbing action is infinitesimal, 
and the pole of the satellite’s orbit goes round Nep¬ 
tune’s pole of rotation. In Mars we have an inter¬ 
mediate state of things ; the poles of the satellites’ 
orbits go round points between the poles of the planet’s 
rotation and revolution. The polo of the orbit of 
Phobos describes a circle with radius 1-1° in a period 
of 2-264 years. In the case of Deimos the radius is 
1*77°, the period 56-127 years. 

H. Struve made two careful investigations of the 
positions of the centres of theso circles and of the pole 
of Mars ; the first was made about 1894, the second 
about 1909 ; as twenty more years have now passed, 
and numerous observations of the satellites have been 
made at Lick, Yerkes, and Washington, Mr. H. E. 
Burton, of Washington Observatory, has made a new 
discussion in A3tr . Joum. t 929, of the whole series of 
forty-nine years. The point that is of most interest 
to Martian observers is the position of the planet’s 
axis j there has been much discussion as to whether 
this is best determined from the satellites or from 
markings on the disc. Mr. Marth adopted Struve’s 
1894 result from the satellites, but afterwards the 
ephemerides went back to a value derived by Lowell 
and others from markings on the disc. There is no 
question that the various determinations from the 
satellites agree excellently inter ae, and it is difficult 
to think that they can be wrong by as much as a 
degree. Burton’s position of Mars’ north pole is 
R.A. 316*99°, N.Deci. 62*51° (equinox of 1880); this 
gives 26-20° for the obliquity of Mars’ equator to its 
orbit, which is Just 2° larger than Lowell’s value. 
From past experience, however, it is unlikely that the 
observers will accept a value derived from the 
satellites. 
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Research Items. 


Beakers from the Isle of Skye.<—In Man for October, 
Mr. W. Lindsay Scott figures and describes two 
beakers discovered in the recent excavation of a 
cairn at Kraiknish, Loch Eynort, Isle of Skye. The 
cairn is circular and now some 27 ft. in diameter 
and 4 ft. in height. The cover stone, which lias been 
laid bare, is of irregular shape, measuring 5 ft. 6 in. in 
length, 3 ft. in breadth, and 1 ft. in thickness. There 
are no traces of an entrance. The chamber was 
found to be filled with earth and stones to within 
15 in. of the cover stone. The contents consisted of 
several distinct layers of material—bones brought in 
by crows, peaty earth, blackened and burned matter 
also containing charcoal, and red-brown earth. The 
floor was practically covered with water-worn 
pebbles which also occurred throughout the layers. 
In the lowest layer were found fragments of one of 
the beakers, which has now been reconstructed, a 
second beaker complete except for a hole in the upper 
surface, and a tiny flint button scraper. No traces 
of human bones were found. The second beaker was 
tightly wedged in with water-worn pebbles around 
and below it. Beaker A is of thick gritty paste, light 
brown with black core, flat base, tall, slightly rounded 
body, faintly constricted neck, and short upright rim 
with lip bevelled inside. The whole of the exterior 
is ornamented with a broad belt of irregular chevrons, 
with narrow cross-hatched zones on neck and shoulder 
separated by bands of horizontal lines. Beaker B 
is of similar paste, but the exterior is of a darker brown 
and the interior blackened on one side. It has a flat 
base with a distinct foot. Tho body is short and 
rounded with a constricted neck. It is ornamented 
on the body and rim by broad zones of open lozongo 
attem. The lower zone has no margin below and 
nisheB in short double strokes hanging vertically. 
When completely excavated the chamber was found 
to be pentagonal and formed of six vertical slabs at 
a height of about 2 ft. from the floor. The floor was 
composed of small slabs of irregular shape neatly 
fitted together. 

Archeology of Disease in South America,—A well- 
illustrated article by Prof. Roy L. Moodie in the 
Scientific Monthly for September reviews the evidence 
bearing upon the antiquity of disease in South America 
afforded by archaeology. The most important source 
is the mummies. Those which still remain in the 
mummy packs have been examined by X-rays. Of 
those which h<vve been unwrapped, some have been 
soaked in a weak solution of formalin, and it has then 
been possible to identify muscles, nerves, tendons, 
arteries, and other organs microscopically, and even 
to find evidence of disease in the walls of the arteries. 
Pottery jars representing part or the whole of the 
human form have furnished evidence of the disease 
known as uta, a loathsome affliction of the mouth and 
nose due to a blood parasite. The effects of this 
disease are shown in a skull which has been dis¬ 
covered. The evenness of the wound suggests that 
a surgeon may have attempted to arrest it by excision 
of the diseased part with an Obsidian flake. The 
skin disease Veruga Peruana and a rare disease 
goundou are also shown. In the mummies of children, 
which by their number suggest a heavy mortality, 
few diseases have left traces on the bones. Rickets 
did not exist. The nutritional disease osteoporosis, 
which leaves its effect in paired lesions of the roof 
of the orbit or bones of the cranial vault, is found, 
while several specimens suggest hydrocephalus. 
There ore numerous instances of tumours, mostly of 
the benign type. Bony tumours of huge growth due 
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to irritation from tumours in the brain membranes 
are sometimes found. Of dental troubles there are 
a variety. Caries are not so prevalent as pyorrhea. 
Abscesses are common, often of enormous proportions. 
Accidental injuries and wounds are common, especi¬ 
ally in the highlands. Some produced by a heavy 
mace were immediately fatal. Broken limb-bones 
were crudely set. Most surgical praotice was re¬ 
stricted to the head. Trephining was commonly 
followed, heat being applied as a counter irritant. 

The Food of Birds.—In a letter to Natukk (Oct, 12, 
p. 577) Prof. Poulton Bhows that inaccurate con¬ 
clusions as to the diet of birds may follow upon the 
sort of examination ordinarily made of stomach con¬ 
tents. That deductions drawn from the cast-up 
pellets of owls and hawks may be equally untrust¬ 
worthy is shown by Allan Brooks in the Canadian 
Field Naturalist (October 1929, p. 190). The difficulty 
here is that the pellets are limited to certain elements 
of the food. Only where fur or other absolutely 
indigestible matter is swallowed is any pellet thrown 
up. But give a hawk or owl a bird that it can pick 
or strip the skin from, flesh only is eaten, and no 
evidence of this item of diet appears in the pellet 
unless it be accidentally involved in mammal’s fur. 
An experiment made with snowy owls seems to prove 
the point. A number of these birds when shot had 
in their stomachs only mice, although they were shot 
in the act of killing ducks. This suggested the 
experimental feeding of captive owls on birds, and 
it was found that the skin and feathers were first torn 
away, and that only flesh, without evon bones, was 
eaten. On the other hand, in the case of mice, skin, 
bones, and fur were swallowed ; so that while the 
mice were readily distinguishable in the stomach, the 
flesh of the birds was not. It was also noticed that 
the captive owls ejected {jellets only when mice were 
swallowed or when indigestible matter was forcibly 
fed to them. 

The Wool of Domesticated Sheep.—In recent years 
the development of apparatus by which wool can be 
minutely measured has given a stimulus to the 
investigation of wool qualities as indicating the 
relationship of domesticated breeds of sheep. In a 
lengthy paper B. Kaozkowski has recorded the results 
of his application of this method to the races of Polish 
sheep (Bull, internal. Acad. Polonaise Sci . u. Lettrea , 
1929, p. 621). He discusses the classificatory value 
of the composition of the fleece as regards the relative 
proportions of the long, rough, medullated hairs of 
the original outer coat, and the finer, non-raedullated 
hairs of the under coat of wool. As a result he divides 
the Polish races of sheep into three groups. The first 
contains the most primitive, original domesticated 
races, in which the outer hairy coat tends to pre¬ 
dominate in amount and length ; the second includes 
more highly bred and transitional races differing 
distinctly from the primitive forms ; and a third 
group shows still more clearly the results of breeding 
and selection in the predominance of fine wool and 
reduction of medullated hairs. 

Behaviour of Sponge Celle. —Mr. M. W. de Lauben- 
fels in an interesting note describes experiments with 
sponge cells of different aperies, made by mixing two 
of these together (Year Book No. 27 of the Carnegie 
Institution of Washington, 1928. Tortugas Lahore-' 
tory). Three as yet undescribed sponges were used, 
which he designates the red, green, and purple speoies. 
Two species were conglomerated together by cutting 
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portions of the adult into small bits and mixing in a 
bolting cloth bag, both being expressed simultane¬ 
ously. The red-green conglomeration settles in masses 
of a few Score cells and remains inactive until death 
sets in in a few hours. The green-purple conglomera¬ 
tion behaves in a manner which is closely similar to 
the monospecific culture but with characteristics half¬ 
way between those of the green and the purple, but 
metamorphosing more slowly than either, and the 
cells of the two species gradually sort themselves into 
separate masses. The red-purple conglomerations are 
formed before settling and have a characteristically 
flocoulent appearance, persisting throughout their 
life of only about a week ; they make a feeble attach¬ 
ment to glass and develop flagellate chambers. If 
cells separately expressed are mixed they form aggre¬ 
gates of cells of their own species only. Aqueous 
extracts of the separate species were made and 
separately added to each of the others with the 
curious result that the rod and the green wore most 
inimical to one another and yet are of the same genus, 
whilst the purple, of a different family, damaged 
neither of tho others. Heating the extracts caused 
them to lose their effect. Similar experiments wore 
made with other sponges, the commercial sponge 
Euspongia officinalie proving unsuitable, but a 
Halichondria was nearly as good as the original forms 
used, and conglomerations were secured. 

Lampreys and their Ways.-'Under this title there 
is an exceedingly interesting article by Prof. Simon 
Henry Gage in the Scientific Monthly for May (Science 
Press, Lancaster, Pa.). Not only is it a good survey 
relating to the general knowledge of the group, but 
the author also includes much of his own personal 
observation. Directly the larval metamorphosis is 
over (no food being taken during the process, which 
may last for four or five months) the young lampreys 
pounce on any fish available, even attacking large 
pike. Their food is the blood of the fish attacked, and 
there are special glands near the neck of the lamprey 
whioh secrete a fluid to prevent blood-clotting. By 
measuring the capacity of tho intestine of a full- 
grown lamprey it was estimated that 25 c.c. of blood 
could be taken at one meal, a satisfactory meal lasting 
about a month. After that time attachment for 
several days would be made to another fish and a 
fresh meal taken. AH lampreys lay their eggs in 
freshwater streams, those from ocean and lake often 
overcoming enormous obstacles in order to roach 
suitable places, sometimes swimming hundreds of 
miles. The adults, probably throe or four years old, 
die after depositing their eggs and do not return to 
lake or ocean. The larvae, or amraoccotes, are plank¬ 
ton feeders, but it was found that they were capable 
of digesting milk, having a digestive ferment serving 
the same purpose as the serum in mammals. The 
article is well illustrated and is altogether worth 
reading. 

A New Squid.—Mr. S. Stillman Berry describes a 
new squid which is peculiar in the male having both 
ventral arms modified sexually (“ Loliolopsis chi - 
roctet, a new Genus and Species of Squid from the 
Gulf of California. 11 Trans. San Diego Soc. Nat. 
Hist., vol. v.. No. 18, 1029). In several other 
respects it differs from the other genera of the family 
Lofiginidee and the organisation of the left ventral 
arm with its peculiar comb-like structure is unique. 
These squids were collected by Mr. Tom Craig, who 
found them swarming round the light in schools of 
several hundred. A detailed description of the external 
anatomy Mid of the mouth parts are given, and beauti¬ 
ful illustrations accompany the paper. 
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Plankton of the Tyne Estuary.—In the Proceedings 
of the Durham Philosophical Society (vol. 8, pt. 1, 
1928), Miss O. M. Jorgenson describes plankton 
| samples from the tidal region of the River Tyne made 
for tho purpose of studying the conditions of the river 
with regard to pollution. Two series of samples were 
taken, from the region of the Black Midden^ up to 
Newburn Suspension Bridge, a distance of fifteen 
miles uj> the river, and from the region of the Swing 
Bridge, Newcastle-upon-Tyne. Those are compared 
with tidal conditions in the River Coquet as free from 
pollution, where it was found that with the exception 
of one estuarine rtiysid and one larval psychodid, the 
planktonic species were all marine (3(1), the number 
of species and individuals, consisting chiefly of Cope- 
pods with a small number of diatoms and peridinians, 
varying with the state of tho tide. Tho outstanding 
fact brought out is the large quantities of marine 
organisms carried up the Coquet estuary at a certain 
rate by the flood tide which are driven back again 
during the ebb with increased rapidity, the latter due 
to the stronger current produced by the combined 
effect of tide and river. On the other hand, the 
numbers of species and individuals in the Tyne were 
comparatively small, also consisting of copopods, 
diatoms, and peridinians. The commonest copepod 
in the Coquet was the marine Temoro longicomis, 
whilst in tne Tyne it was replaced by the closely 
allied Eurytemora hirundoides whioh is a more estu¬ 
arine form, and this species does not occur lower 
down the river than about three milos from its mouth. 
Of marine species only diatoms and peridinians seem 
to be able to survive along the whole reach of the 
pollutod estuary, and only firmly established estuarine 
forms are able to withstand the adverse conditions. 
Even Eurytemora, which has a tromondous power of 
resistance, is very susceptible to a low percentage of 
oxygen and a tomporature increase, and the same 
may be said for Neomysis. The presence in tho Tyne 
estuary plankton of the littoral enchytraud Lum- 
bricillus lineatus is interesting and probably to be 
accounted for by dredging operations further up tho 
river. 

Crab-marking.—The Fishery Board for Scotland 
has published a paper entitled “ Crab Marking Experi¬ 
ments, September 1916 to February 1924 11 (Scientific 
Investigations, 1928, No. 4; 1929), which contains 

tables and diagrams embodying records of crab- 
marking experiments carried out under the super¬ 
vision of Dr. H. C. Williamson by the Fishery Board 
for Scotland on the east coast, from September 1916 
until February 1924, and the data relating to speci¬ 
mens from the experiments prior to 1927. 2819 

crabs were marked and liberated, and of these 201 
(7 ‘1 per cent) have been recovered. A series of small 
charts shows the approximate positions of those 
recaptured ten miles or more from the place of 
liberation and days of freedom. The largest number 
recaptured from any one experiment was 25 out of 
139 crabs liberated off Burnmouth in 13-15 fathoms, 
one of whioh had 650 days of freedom and was re¬ 
captured to the east of North Sunderland ; another 
having 530 days of freedom was captured to the 
north-east of Berwick. Several others from the 
same experiment were captured after 300 days or 
more. The longest time before capture for any crab 
was 1493 days, released one and a half miles north of 
Portsay in 23 fathoms, a distance of well ovor 90 
miles from the place of release. Four others had 
over 1000 days of freedom, the other periods varying 
from 2 to 900 days. Although the breadth of the 
crabs when liberated is given, there are no measure¬ 
ments after recapture, but details of condition of 
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shall and sex organs are shown. Berried crabs with 
pink or red ovaries (immature to nearly ripe) were 
recovered from depths varying from 3 fathoms to 
40 fathoms. 

True Endoskeleton in Insects.—What little research 
has been done on the endoskeleton of insects has been 
ohiefly on the internal structure of the head and thorax. 
The endoskeletai structures have hitherto been re¬ 
garded as chitinised invaginations of the exoskeleton 
and are known as apodemes. That is to say, there 
is no true endoskeleton in the Insecta. In this con¬ 
nexion it is of some interest to note the recent dis¬ 
covery by Mr. S, Maulik (Proc, Zool . Soc, London, 
2, pp. 305-308 ; 1929) of a very curious endoskeletai 
structure in the hind femur of Halticine beetles which 
appears to arise independently of the exoskeleton. 
This structure consists of a strongly chitinised curved 
plate with a narrow end which is hinjjed to the tibia, 
and a broad end along the edge of which is attached a 
strong femoral abductor muscle. The curvature 
usually occurs close to the attaclnnent of the muscle, 
so that the organ apparently acts as a lever, a slight 
contraction of the muscle magnifying the movement 
of the tibia, and so enabling an oxtremely rapid flexion 
of the tibia. The jumping power of these insects is 
very great, but not greater than in many other 
insects. It is therefore interesting to note that the 
author has failed to discover any similar structure in 
such well - known saltatorial groups as the grass¬ 
hoppers, fleas, and froghoppers. Mr. Maulik regards 
the structure as having arisen by the chitinisation of 
the abductor tendon. A point of importance to 
systematists is that this structure affords a sure means 
of distinguishing Halticine beetles, which previously 
have been frequently confused with certain Galerueinae, 
particularly those with inflated hind femora. It is 
also of interest to know that certain Haltioinae, such 
as the poisonous beetle of the Kalahari Desert, 
although they do not jump, possess this structure in 
a degenerate condition. 

Geology of Southern Rhodesia.—A particularly 
valuable publication to those interested in the com¬ 
parative geology of Africa is H. B. Maufe’s ‘‘ Outline 
of the Geology of Southern Rhodesia ” now issued in 
its second edition as Short Report No. 24 of the 
Geological Survey of Southern Rhodesia. It contains 
not only an excellent coloured geological map(l/3M), 
with more detail than appeared in the first edition, 
but also a layer-coloured topographical map to the 
same scale. The chief difference in the tabulated 
scheme of geological history is that the epoch of 
intrusion of the Great Norite Dyke is now placed 
between the Lomagundi System (regarded as equiva¬ 
lent to the Transvaal system) and the Umkondo 
system (probably equivalent to the Waterberg). This 
makes the Great Dyke approximately contemporane¬ 
ous with the Bushveld complex, which has now been 
proved to be pre-Waterberg in age. Similar summary 
reports from other Colonial surveys would be ex¬ 
tremely weloome to those who have little time to 
follow the unfamiliar details of longer memoirs confined 
to local areas. 

The Auroral Spectrum.—The spectrum of the aurora 
shows conclusively that the upper atmosphere con¬ 
tains both molecular nitrogen and atomic oxygen* 
and according to a letter appearing in Die Naturwis- 
eenschaften for Oot. 11, from V. M. Slipher and L. A. 
Sommer, of the Lowell Observatory, it appears now 
that atomic nitrogen is also almost oertamfy present. 
Spectra of the aurora, obtained by these observers 
With a fast instrument, show a line in the green at 
5206 A., which is coincident within the limit of accu- 
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racy of their measurements with a 1 forbidden 1 line 
ip the arc spectrum of nitrogen, the wave-length of 
which can be predicted from recent analyses of the 
latter based on laboratory data. The energy required 
to produce the metastable nitrogen atoms from which 
this line originates is 2*37 electron-volts, and' it seems 
not unlikely that it will prove possible to excite this 
forbidden line in discharge tubes in much the same 
way as the forbidden green oxygen auroral line 
at 6577 A. Some earlier investigators of the aurora 
have recorded a line at a wave-length a little greater 
than 6000 A., but their measurements have been 
generally inaccurate and inconsistent, and it is of 
course only in the last few years that it would have 
been possible to say from which element it arose, even 
if its existence had been established beyond doubt. 

Colloidal Gold.—Prof. P. P. von Weimarn, in the 
Japanese Journal of Chemistry , vol. 3, No. 4, gives 
a long description of the preparation of red solutions 
of colloidal gold, which oontains some interesting 
results. He shows that it is not necessary to us© 
reagents of extreme purity (as recommended by 
Zsigmondy). However, the higher the degree of 
purity the higher is the concentration which can be 
reached, by evaporation, without the change of colour 
from red to violet and blue taking place. The solu¬ 
tions are prepared by reducing chlorauric acid by 
alkaline formaldehyde, and precise directions are 
furnished. A number of quotations from authors 
who failed to prepare the red solution by Zsigmondy’s 
method are given. Weimarn concludes from these, 
and his own experiments, that perfectly transparent 
and absolutely non-turbid solutions of purely red 
colour " are formed “ only when there are left traces 
of unreduced gold compounds ", probably AuOH. 
To obtain solutions of exactly reproducible properties, 
however, it appears to be necessary to work in gold 
or platinum vessels, preferably conical beakers, with 
freshly redistilled formaldehyde, and extra pure water 
and reagents. 

Electric Power in Japan.—Practically all the electric 
power required for the Tokyo and Yokohama districts 
m Japan is supplied by the Tokyo Electric Company. 
We learn from the w estinghouse Intervuxtivnal for 
October that the number of its consumers is now 
well above two million, which is greater than that 
supplied by any other company. If we rate it by 
the bulk of the energy supplied it comes fifth in the 
world’s list, three companies in the United States 
and one in Canada having a larger output. Its chief 
source of power for deliveiy in Tokyo is from the 
hydroelectric installations located in neighbouring 
watersheds. As the amount of hydraulic power 
available varies appreciably at different periods of 
the year, it was found neoessary to install a steam 
reserve plant in the city of Tokyo. Most of this 
reserve plant would normally lie idle for about eight 
months of the year. The Japanese, however, have 
found a use for the electric generator part of their 
turbo-alternators during the slack periods. The 
generators are disconnected from the set. They are 
then run as synchronous motors without any load* 
their magnetic fields being strongly excited. In this 
case they act in a similar way to very large electro¬ 
static condensers. An important result is that they 
bring the supply pressure and the load more nearly 
into phase with one mother. Hus has the effect 6f 
dimin ishing the supply current although the load 
remains constant, ana also makes all the power 
generators run more smoothly in parallel with one 
another. Special machines called rotary condensers 
are often Used for this purpose, but this method of 
! using reserve plant is novel and is to be commended. 
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The University of Liverpool. 

Opening of the Lady Herdman Geological Laboratories. 


Monday, Oot. 21, the Rt. Hon. Stanley Baldwin 
formally opened the new geological laboratories 
of the University of Liverpool. The building is a 
memorial to the late Lady Herdman, who, jointly 
with her husband, Sir William Herdman, Derby 
professor of natural history in the University from 
1881 to 1920, founded the chair of geology. On her 
untimely death in 1922, Sir William Herdman added 
to his earlier munificent gifts to the University a sura 
of £20,000 towards the ooat of new geological labora¬ 
tories. The generosity of his family and of other friends 
in Liverpool provided the further funds necessary to 
enable the scheme he had in mind to be completed. 

The new building has a frontage of 97 ft. on Brown - 
low Street (Fig, 1) and consists of four storeys. An en¬ 
trance hall occu¬ 
pies the centre of 
the ground floor 
and contains 
on its south 
wall a bronze 
memorial tablet 
to the late Lady 
Herdman, Also 
on the ground 
floor are the 
prof esBo r’s 
room, private 
laboratory, 
secretary's 
room, etc., aa 
well as a large 
rock - cutting 
room and labo¬ 
ratory assist¬ 
ants’ room, all ‘of 
which lie on the 
northern side of 
theentrance hall, 
while on the 
southern side are 
a map room, re¬ 
search rooms, 
and a lecturer’s 
room. One of 
these research 
rooms is specially fitted for rock-analysis and chemical 
work. The map room serves as a drawing office 
and is, moreover, equipped for use as a subsidi¬ 
ary lecture-room. On tne first floor is a similar 
central hall to that below, flanked on one side by a 
Spacious library and on the other by the lecture 
theatre. The library, 50 ft. in length by 30 ft. in 
width, is fitted in dark oak, and has accommodation 
for 20,000 volumes in bays around the walls. Centre 
tables allowmore than thirty students to read incomf ort. 
The lecture theatre is also furnished in dark oak, and 
accommodates rather more than a hundteH students. It 
is equipped with lantern screens and map screens in 
duplicate, so that the epidiascope (with micro-pro¬ 
jector) and an additional lantern may be in use at 
the same time. Adjoining the lecture theatre are a 
preparation room and a lecturer’s room. 

On the second floor the central area is occupied by 
the museum, with a balcony surrounding its upper 
part. Lighting from both top and sides can be 
adjusted. North and south of the museum are large 
laboratories, each 60 ft. by 30 ft., for petro¬ 
logical and paleontological work respectively. These 
rooms are well lit by large windows, in part of plate- 
glass. 
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The flat roof is specially strengthened in order that 
it may take a further storey if and when required. 

On the lower ground floor are the library and other 
storerooms, cloak-rooms, and two optical laboratories, 
lake all the laboratories in the building, the optical 
rooms can be completely darkened. They are fitted 
for goniometry, optical mineralogy, and photomicro¬ 
graphy, One of them gives access to a good-sized 
photographic dark-room. In a constant temperature 
chamber in the central hall of the lower ground floor 
is a concrete block designed to support earthquake- 
recording apparatus. This is sunk into the solia rock- 
foundation and is free from any direct connexion with 
the building. 

In appearance, whether vie wed from within or with¬ 
out, the building 
is pleasing. Crit¬ 
ics will find 
nothing to offend 
thoir aesthetic 
sense; admirers 
would simply 
descrilm it as 
beautiful; but 
both would be 
impressed by its 
freedom from 
any trace of sub¬ 
ordination of 
scientific require¬ 
ments to inter¬ 
nal or external 
appearance. 
This is an 
achievement on 
which the ar¬ 
chitects (Messrs. 
Briggs and 
Thornely, of 
Liverpool) are 
to be oongratu- 
lated. Those 
who will have 
the opportunity 
of working in the 
building will find 
in their surroundings a real expression of the Univer¬ 
sity’s motto: Haec otia atudia fovent . 

Mr. Baldwin, before declaring the building open, 
spoke of the wide field of interest that presented itself 
to students of geology. As an example of the growing 
interest in the subject at Liverpool, he mentioned that 
the Workers’ Educational Association had recently 
asked that an evening class in this subject should he 
established. After commenting on the relationship 
between geology and allied subjects, he referred to the 
increasing importance of experimental geology. Mr. 
Baldwin laid special stress on the practical side of 
geology, a side on which the Liverpool school is par¬ 
ticularly well equipped. He expressed his pleasure in 
opening a department that would take its part in 
training men to spread the knowledge of geological 
science and promoting the development of the great 
country from which they sprang. 

The opening ceremony was preceded by a largely 
attended meeting in the main University buildings, 
presided over by the Chancellor, the Rt, Hon. Hie 
Earl of Derby, K.G. He was supported by a number 
^ distinguished visitors, including the Lord Mayor of 
Liverpool, the Mayors of Birkenhead, Wallasey, and 
Bootle, and many leading British geologists. 
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Stability of the 

N a paper on The Problem of the Future Value 
of Gold ”, read before Section F (Economic Science 
and Statistics) of the British Association during the 
meeting at Cape Town, Mr. D. T. Jack stated that the 
general return to gold standard conditions within the 
fast five years lias again directed attention to the prob¬ 
lem of stability in the value of gold over long periods. 

The general problem of monetary reconstruction 
presents three distinct phases. The first is the cessa¬ 
tion of inflation, the second involves the various re¬ 
adjustments consequent upon stabilisation, and the 
third and present phase involves the long peri ml 
problem of the stability of the value of gold. The 
difficulties which arise from unstable price levels are 
now generally recognised. They generate artificial 
stimuli and checks to trade and industry ; they make 
for industrial friction, and they alter the real terms of 
long-dated debts. To Great Britain, a rise in the 
value of gold would be particularly detrimental, since 
it would restrict the recovery of British trade, more 
especially in view of the high proportion of overseas 
trade to total trade and the peculiar sensitiveness of 
international trade to a falling price level. It would in¬ 
crease the real burden of the national debt still further, 
while the necessity of deflating money costs of produc¬ 
tion would undermine the recent progress which has 
been made in negotiating satisfactory wage settlements. 

The future value of gold is naturally governed by 
the conditions of demand for, and the supply of, 
gold. The world’s gold production increased from 
69 millions sterling in 1920 to 83£ millions sterling 
in 1928, but it is still about 12 per cent below the 
1913 level. In considering the probable future pro¬ 
duction of gold, it is necessary to allow for further 
technical improvements in mining which may make 
profitable the "fuller utilisation of low-grade ores. 
There is also the consideration that gold production 
would reoeive a certain stimulus from an increase in 
the value of the metal. With regard to the Trans¬ 
vaal, taxation and transport charges are factors of 
some special importance. 


Value of Gold 

More important factors in the position, however, 
arise from the side of demand rather than from the 
side of supply. Since the War, gold has not generally 
been restored into general circulation, and the wide¬ 
spread adoption of gold-exchange standard principles 
has made possible important economies in the mone¬ 
tary use of gold. It is important that full advantage 
should be taken of such economies now possible m 
the monetary use of gold. Among other things, that 
means that the receive requirements of central banks 
should be restricted. It is necessary also to distin¬ 
guish the free or effective gold reserves of oentral 
banks from the other part, which is immobilised as 
the minimum legal reserve against the ordinary in¬ 
ternal note circulations. At the beginning of 1929, 
drily 35 per cent of the total gold holdings of the 
central banks of England, France, Germany, and the 
United States consisted of free or effective gold 
reserves. There has been a tendency also for certain 
European central banks to convert part of their 
reserves in foreign balances into gold for withdrawal 
to their own vaults, and the danger is that the countries 
in which these balances are held may find that the 
demands are so large that they are driven in self- 
protection to raise their discount rates. For these 
reasons, central bank co-operation in the use of gold 
reserves is essentially desirable. 

The recent proposals for the establishment of an 
international bank, if carried into effect, may further 
this co-operation and in that way will assist in the 
attempt to prevent any marked appreciation in the 
value of gold. But the specific proposal raises many 
difficulties. It is improbable that central banks would 
sacrifice their individual gold reserves to the manage¬ 
ment of any international institution. On the other 
hantj, such an institution would facilitate co-o{>erfttion 
in connexion with the payment of reparations, and 
that co-operation, if wisely and cautiously followed, 
might materially assist in the working out of a 
closer collaboration in connexion with international 
gold movements. 


Work of the Government Chemist. 


TX> those familiar with the intricacies of British law 

in so far as it demands the services of the 
chemist, and familiar also with the numerous kinds 
of chemical inquiry necessary for the proper function¬ 
ing of the government departments, the Report of 
the Government Chemist upon the work of the 
Government Laboratory for the year ending Mar. 
31, 1929 (London : H.M. Stationery Office, 1$, 6d. 
net), will prove both informative and suggestive. 
The work is of the most varied character, and the 
responsibilities are of the most diverse, whilst the 
list of ‘ other activities ’ of the Government Chomist, 
the Deputy Government Chemist, and other members 
of the staff affords ample evidence both of the im¬ 
portance of the laboratory in State and scientific 
affairs, and of the progressive' spirit which per¬ 
vades it. 

Included in the report are statements which 
immediately arrest the attention of the general 
scientific reader. It is, for example, of interest to 
note that 37 samples of home-grown leaf tobacco, 
which is being experimentally cultivated in East 
Anglia and the south of England, were examined, 
and that of 32 samples of herb beer, ginger beer, etc., 
14 contained alcohol ranging from 2 to 7 per cent of 
proof spirit. A.sample of honey purporting to be of 
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British origin was shown, by the character of the 
pollen grains, to be foreign produce. 

The investigations carried out by the laboratory 
are by no means confined to questions affecting the 
revenue, to matters involving the possibility of legal 
process, or to specifications for contracts. Thus, 
fifty-four samples of river water, muds, and effluents 
were examined to ascertain the condition of fishing 
streams from the point of view of fish life, and the 
effect of certain types of pollution, including that by 
road drainage, on fish and fish food. Further atten¬ 
tion has also been given to the phenomenon of diurnal 
variation in the quantity of dissolved oxygen in 
rivers. Moreover, sea-water samples have been 
examined in connexion with a scheme of oceanic 
research carried out by the Ministry of Agriculture 
and Fisheries, and the Fishery Board for Scotland, 
acting in concert with the International Council for 
the Exploration of the Sea, in order that accurate 
data may be available for hydrographers and bio¬ 
logists. 

It is also reported that examination of a material 
obtained during excavation at Rievaulx Abbey 
proved the substance to be spent oak bark, suggesting 
that part of the abbey building may at some period 
have been used as a tannery. A number of samples 
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of wood and wood preservatives have been examined 
in connexion with experiments on the preservation 
of timber carried out by the Forest Products Re¬ 
search Laboratory, whilst methods for determining 
sulphur impurities in the atmosphere and dust in 
the air of rooms have been worked out . Sevent y- 
three documents, to which were affixed a large number 
of stamps, were examined and reported on in con¬ 
nexion with the fraudulent use of stamps, and 
numerous alterations were detected in betting books 
required for the assessment of betting duty, the 
original entries being ascertained in many cases. 

Two passages from the Report relating to imported 
dairy produce may be quoted without comment : 
“ Cheese. . . . The results indicate that 50 per cent of 
the samples had been prepared from whole milk ; 


23 per cent from milk containing from three-quarters 
to the whole of its fat; 10 per cent from milk con¬ 
taining from one-half to three-quarters of its fat; 
and the remaining 17 per cent from milk containing 
from one-quarter to one-half of its fat. As, however, 
there are no regulations relating to the marking of 
skimmed or partially skimrnod rnilk cheese, no ex¬ 
ception could be taken to any of the importations.” 

“ Cream .The samples could be classified into two 

main groups—one group of samples containing from 
48 to 62 per cent of fat, and the other group from 18 
to 30 per cent. Two samples, however, contained 
only 11-0 and 12*9 per cent respectively. There is 
no standard for cream in this country, and no ex¬ 
ception could be taken to the samples on account of 
low proportion of fat.” 


General Paralysis and Malaria. 


r I 1 H E Board of Control has issued a report 1 on 
the treatment of general paralysis by induced 
malaria, the most outstanding development in psy¬ 
chiatry of the last ten years. For the better ap¬ 
preciation of this important subject. Sir Hubert Bond 
has written in the form of a preface a historical 
review of the disease, based on Prof. G. M. Robertson’s 
account. The report itself is by Surgeon Rear- 
Admiral Meagher, and is the result of his investiga¬ 
tions of certified cases admitted to county, district, 
and county borough mental hospitals in Great Britain 
between July 1922 and July 1927. 

The results of treatment during the years 1922-1924 
are the most valuable, the three to five year interval 
allowing a more accurate estimation to be made than 
in the case of subsequent years. The cases treated 
prior to the end of 1924 numbered 438 ; the results as 
ascertained at the end of 1927 were that 43-6 per cent 
were dead, 31*7 per cent remained in hospital, and 
24-7 per cent were at liberty, A similar survey of 
1173 patients certified during 1923 and 1924 and not 
treated by malaria showed that 86*6 per cent died, 
10 per cent remained in hospital, and 3*4 per cent were 
discharged. The mental and physical state of those 
remaining in hospital was found to be much better in 
treated casos than in untreated. 

After considering possible sources of error it is 
shown conclusively that malarial tieatment tends to 
prolong life, to improve the condition of those who 
must remain under care, and to increase very greatly 

1 Board of Oontrol (England and Wales). General Paralysis and it* 
Treatment by Induoed Malaria- By Surgeon Rear-Admiral K. T. 
Meagher. Pp. 88. (London : H.M. Stationery Offlce, 19129.) 2*. net. 


the proportion of pationts who can he discharged from 
certificate, and the probability that such discharge 
will bo a success. The results during subsequent 
years confirm these findings. Altogether, the effect 
of treatment in 1597 cases is reported ; as ascertained 
at the end of 1927, 541 died, 652 remained in hospital, 
and 404 were at liberty. 

Attention is directed particularly to the mortality 
resulting from malaria. A relatively large number 
of deaths take place within two months of inoculation. 
According to the experience of the Wagner-Jauregg 
Clinic, this is avoidable, and efforts are being made at 
various mental hospitals in Groat Britain to reduce 
the mortality. There is evidence also that the 
administration of antisyphilitic drugs in conjunction 
with malaria might lead to even better results. It is 
generally agreed that the best results from malarial 
therapy are obtained in early cases, but there is little 
or no provision for giving treatment until the patient 
becomes certifiable and can be sent to a mental 
hospital. An extension of facilities, either by altera¬ 
tion of the law relating to insanity or by the establish¬ 
ment of other treatment centres, will be necessary 
before the best results are obtained. 

Rear-Admiral Meagher and the Board of Control are 
to be congratulated on tho production of such an 
important account of malarial treatment,. It demon¬ 
strates what can be done by utilising the facilities 
which tho Board have for studying such problems, 
and it is to be hoped that these might he applied to 
the further investigation of a disease concerning the 
essential nature of which, as is quoted iri the preface, 
we are quite in the dark. 


Prehistoric 

I N Antiquity for September, Mr. W. A. Heurtley, 
Director of the British School of Archaeology in 
Athens, summarises the evidence bearing on the pre¬ 
history of Macedonia which has been acquired by the 
excavations carried out in recent years by the School, 
by Mr. S. Casson, and by the Archaeological Service 
of the French Army in 1917 -19. The sites examined 
are situated in the Vardar Valley, the neighbourhood 
of Salonika, the Valley of the Haliakrnon, the Lankada 
Valley, and Chalcidice. An Early Iron Age cemetery 
at Patele was also excavated by Russian archaeologists 
before the War, and a neolithic site at Olyntlius by 
American excavators in 1928. 

The neolithic culture resembles the Second Thes¬ 
salian period, but as it seems to be earlier the move¬ 
ment would appear to be from north to south. At 
the beginning of the Bronze Age, Central Macedonia 
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Macedonia. 

and Chalcidice were colonised by people coming from 
Asia Minor, evidently in search of gold. The trade 
relations were not with the Aegean, but with Troy, 
the Black Sea, and southern Russia. In the Middle 
Macedonian period, central Macedonia and Chalcidice 
diverge. In both tho Anatolian culture was inter¬ 
rupted, central Macedonia falling under the influence 
of nor northern neighbour, while Chalcidice was over¬ 
run by the Minyans, who were thought to have come 
from Troy, were possibly Indo-European, and may 
have introduced an Aryan speech into Chalcidice and 
Greece. 

In central Macedonia, on the other hand, the pottery 
suggests Danubian pottery of an .earlier date, or it 
m&y have developed locally from the incised style of 
the previous period. Some passed into Thessaly, the 
emigrant Macedonians creating the culture of the 
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Third Thessalian period, and living a nomad life 
which corresponds generally to the wanderings of the 
Dorians as recorded by Herodotus. In the late Mace¬ 
donian period, relations between central Macedonia 
and Chalcidice were resumed. Either the older 
population had revived, or the fusion between the old 
and the new had become more complete. 

Iron slag found at Vardaroftsa suggests that iron 
was worked before the coming of the Mycenroans, 
and may have been the object of their coming. At 
the end of the period the Vardar Valley was overrun 
by Danubians, probably from Hungary, forcing some 
Macedonians to follow their ancestors into Thessaly. 


In the Iron Age the former inhabitants and their 
descendants returned and revived their half-agri¬ 
cultural, half-mining mode of life. Relations with 
the Aegean were not revived until the arrival of Greek 
oolonists in Chalcidice. 

As regards general conclusions, the evidence points 
to acceptance in Macedonia of the chronological 
scheme which holds good for Crete, the Islands, and 
mainland Greece ; thus the evolution of Macedonia 
is parallel with that of the ASgean, of which world it 
forms an integral part. The archajolopcal results 
support the claim of the Macedonians to be 
* Greeks. 


Superhardening Hardened 

rpHE increase in hardness -which occurs with many 
J work - hardened metals when they are subjected 
to a low - temperature annealing treatment is well 
known and is made use of in the arts. Mr. E. G. 
Herbert has now considered, in a paper read recently 
before the Iron and Steel Institute, the question as 
to whether it might not be possible to apply some 
stimulus other than such'a heat-treatment to effect 
a similar result. In a magnetic material a possible 
means of achieving such an object is to subject the 
worked metal to repeated changes of magnetic 
polarity. When this is done, it is shown tliat the 
hardness is increased by the magnetic treatment to 
exactly the same extent as it is by annealing at the 
optimum temperaturo. 

Such heat and magnetic treatments appear, there¬ 
fore, to be strictly alternative processes, producing 
the same atomic rearrangement in the deformed 
material. Thus it was found that when the specimen 
Which had been magnetically hardened was after¬ 
wards subjected to a low - temperature anneal, no 
further increase of hardness resulted, whilst a speci¬ 
men, hardened by 4 blueing \ was not affected by 
magnetic means. As an indication of the order of 
the changes of hardness involved may be taken the 
case of a hardened steel which had originally a hard- 


Steel by Magnetic Means. 

ness number of 810. When severely cold-worked, the 
hardness was increased to 935, after which it was 
magnetically treated and was further hardened to 
1060. 

Mr. Herbert also proposes an explanation of the 
many small critical points which have been observed 
in the physical properties of iron, steel, and many 
other metals and alloys as their temperature is raised. 
These critical points are clearly independent of any 
allotropie changes, and a satisfactory explanation has 
not hitherto been offered. It is now suggested that 
an explanation, in part at any rate, may be found on 
the following lines. 

The space lattice of the substance must possess one 
or more natural vibrational periodicities and be 
capable of resonating to certain * notes When the 
frequency of the vibrations of the atoms themselves 
corresponds with this periodicity of the lattice or with 
one of its harmonics, the lattice is forced into a 
resonant vibration. The fact that the atomic vibra¬ 
tions are not monochromatic is not considered to do 
more than to introduce complications since the lattice 
may corresx^ond to a number of wires tuned to differ¬ 
ent notes. It is shown that, as would be expected, 
some at any rate of the critical points are tempera¬ 
tures of high true specific heat. F. C. T. 


A Russian Expedition to Seistan. 


expedition was undertaken to Persia in 1925 by 
E. Czerniakovska for the purpose of studying 
the cultivated as well as the wild local plants. In 
course of her journey she travelled as far as Seistan, 
and she has now published a general outline of the 
climate, geographical arrangement, situation, and 
water supply of this district (Izvestia of the State 
Russian Geographical Society, 60, 1928). 

The Seistan district occupies the delta of the Guil- 
mend River; being situated in the extreme south¬ 
eastern comer of Persia, it lies on the borders of 
Afghanistan and Baluchistan and is separated from 
Khorossan by the Lut desert. Owing to the fact that 
it possesses extensive plots of oultivated land, it is in 
a position to supply Khorossan with wheat, cotton, 
melted butter, down, etc. 

The author divides the Seistan district into the 
following regions : 

(1) Northern and western portions, including the 
Neysar depressions, bordering m the south on the lakes 
Khamun - i- Farrakh and Khamun-i-Severak and on the 
lowland connecting them. This is a swamp country, 
overgrown with Phragmiies and Typha. Aquatic plants 
are represented by Potemogeton and Vallimeria spiralie 
L, The inhabitants consist of Sayades and Maldare 
—half-savage tribes, who hunt, fish, and breed cattle. 

(2) Riparian clayey strip of land, occupying the 
northern and western borders of mainland. The 
meagre vegetation consists of Ackeropu* viUosa Frin, 
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Cynodon dactylon , Crccsa cretica , Alisma and Tamarix 
species. Patches of land absolutely deprived of vege¬ 
tation and covered by a fragile saline crust are met 
with. The inhabitants—the Goudars—live by cattle- 
breeding and by capturing birds for the purpose of 
obtaining their feathers. 

(3) The sandy region situated in the southern and 
the south-eastern portion of the country. The vege¬ 
tation of the sandy dunes consists of Anthropkytum, 
undersized Tamarix, saline Schanginia baccate, Alhagi , 
ProcopU etefaniana, and Eragroetis megactachya. 
Nearer to the Guilmend River drifting sands, which 
sometimes bury entire villages, occur. The popula¬ 
tion consists of Baluchi, who occasionally grow wheat. 

(4) The forest region of the delta of the Guilmend 
River. Thiari* the most fertile part of the country 
and has an abundance of water ; as such it is the 
centre of cotton cultivation. The forests consist of 
Tamarix dioica and other Tamarix species. All the 
cleared plots servo for the cultivation of cotton, millet, 
and wheat, 

(5) The region of saline olayey soil, lying in the 
centre of the oountiy, Here trade is brisk, and 
agriculture is flourishing, the principal cultivated 
plant being wheat. 

The author gives a vivid account of the customs and 
various occupations of the population, A map of the. 
botanioo-geographioal division of the country is 
appended. 
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University and Educational Intelligence. 

Aberdeen. —Dr. Henry Cook, who graduated 
M.B., C.M., at the University of Aberdeen in 1883, 
and died at Bristol on Aug. 3, bequeathed “ the 
entire residue of his estate to the Treasurer for 
the time being of Marischal College, University of 
Aberdeen, Scotland, for the use and benefit of the 
said College”. It is estimated that after paying 
legacy and succession duties, costs and expenses, 
the gift to Marischal College cannot be less than 
£50,000. 

Cambridge.— D. R. P. Murray, of Pembroke 
College, has been re-elected to the Benn W. Levy 
Research Studentship for one year as from J uly 1 , 1929. 


At the inauguration of the new session at the Sir John 
Cass Technical Institute, Jewry Street, Aldgate, E.C.3, 
the chairman of the governing body, the Rev. J. F. 
Marr, in reviewing the work of the past academic year, 
stated that the provision of grouped courses of in¬ 
struction has been greatly appreciated by those 
engaged in technical branches of industry, and further, 
that insistence on a good knowledge of fundamental 
science as an antecedent to specialised or vocational 
training has led to the most satisfactory results. An 
extension of advanced arid post-graduate work had 
also been made with considerable success. Valuable 
contributions to industrial research have been made 
by students of the Institute trained in methods of 
research. The programme of work for the present 
session includes a considerable extension of the course 
of lectures on coal carbonisation and the addition of 
two courses of lectures, on the application of X-ray 
analysis to chemical problems and micro-chemical 
analysis respectively. 

The League of Nations Intellectual Co-operation 
Committee presented at the League’s recent assembly 
a report on its work and that of the League’s chief 
executive organs in this field, the International In¬ 
stitute of Intellectual Co-operation, which has its 
seat in Paris, and the International Educational 
Cinematographic Institute at Rome. As for the last- 
named Institute, which was inaugurated on Nov. 5, 
1928, a mere outline of its scope is given with an 
announcement that a circumstantial report on its 
work will be submitted to the next meeting of the 
governing body in October. Meanwhile, the Institute 
is congratulated on the publication of the International 
Review of Educational Cinematography . Educational 
work figures largely in the account of the other 
Institute’s activities, including the expansion of the 
Educational Information Centres at Geneva and 
Paris, the publication of a handbook on 44 The Aims 
and Organisation of the League of Nations ” for the 
use, primarily, of teachers, and the publication of a 
periodical. Educational Survey, destined to appear 
twice a year. Other activities mentioned are the 
promotion of periodical meetings designed to improve 
university relations, for example, meetings of repre¬ 
sentatives of university information offices, of in¬ 
stitutes for the scientific study of international rela¬ 
tions, and of directors of higher education in various 
countries, the development of international co-ordina¬ 
tion of libraries and of the bibliography of the various 
sciences, the development of the work of the Inter¬ 
national Museums Office, both in the field of museo- 
gnmhv and in that of the co-ordination of museums, 
ana the publication of the review La Co-operation 
intelleetuelle. 


Calendar of Patent Records.' 

October 26 , 1724 .—A patent was granted to John 
Brent on Oct. 26, 1724, for 44 a wind engine or machine 
which would be useful in occasioning motion to all 
sorts of mill-work and for divers other uses and 
purposes, far exceeding all wind engines hitherto 
practised, whose fanes move horizontally and are so 
disposed as to work with the wind blowing from any 
point of the compass without turning or altering the 
position of the engine, the like of which had never 
been used or exercised in any of our dominions This 
appears to bo the first- patent for a windmill with 
horizontal vanes. 

October 30 , 1786 .—The power loom was patented 
by the Rev. Edmund Cartwright on Oct. 30, 1786, 
and a factory was established at Doncaster the follow¬ 
ing year with ten looms, worked at first by animal 
power but later by a steam-engine. This was Cart¬ 
wright’s second loom patent, but the first one, dated 
the previous year, had been for a crude machine 
which he had invented, as he himself says, before he 
had turned his thoughts to anything mechanical either 
in theory or practice, or had ever seen a loom at work, 
or knew anything of its construction. The Doncaster 
factory was not a success commercially, and closed 
down in 1793. 

October 30 , 1811 .—Thestoam printing-press was the 
invention of Friedrich Konig, who had come to England 
from Germany in 1806. His cylinder machine—which 
was used for the first time for newspaper printing by 
the Times in 1814, and delivered on that occasion 
1100 sheets on hour—was patented on Oot. 30, 1811. 

October 31 , 1778 .—The first real improvement in 
the modem door-lock was patented by Robert Barron 
on Oct. 31, 1778. Previously, security had been 
obtained only by fixed wards and by tumblers which 
had simply to be lifted clear of the bolt, but in Barron’B 
lock the levers or tumblers had to be lifted a definite 
distance by the bits of the key, and blocked the bolt 
in every other position, whether this was too low or 
too high. The arrangement of the modem lever lock 
is the same. 

October 31 , 1797 .—Joseph Bramah’s patent, dated 
Oct. 31, 1797, for a method of raising beer from cellars, 
includes a process for making jointless lead tubing in 
which food in its liquid state is pumi>ed or forced 
through an annular mould. The mould is kept hot 
at one end and cooled at the other, so that the lead, 
entering liquid, issues in the solid state in the form of 
a tube of the size and shape required. 

November 1 , 1825 .—The first road-cleaning machine 
with a rotary brush was patented by William Hanyard, 
of Kingston, on Nov. 1 , 1826. The brush was worked 
by gearing from the rood wheels and collected the dust 
ana refuse into a bin carried on the cart. 

November 2 , 1785 .—Lionel Lukin, coachbuilder of 
Long Acre, has the first patent for a lifeboat, this 
being granted on Nov. 2, 1785, for a method of 44 con¬ 
structing boats for either sailing or rowing which will 
neither overset in violent gales nor sudden gusts of 
wind, nor sink if they should by any accident be filled 
with water”. Lukin converted a Norway yawl by 
placing air boxes at the stem and stem, watertight 
compartments along the inside of the gunwales, and 
outside a belt of solid oork, whilst stability was in¬ 
creased by the provision of an iron keel, and a boat of 
this construction was used with some suooess. William 
Wouldhave followed with a self-righting boat in 1789, 
but Henry Greathead’s Original, launched in 1790, 
vjaa the first lifeboat to be placed in regular service. 
The Royal National Lifeboat Institution celebrated 
its centenary in 1924. 
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Societies and Academies. 


London. 

Optical Society, Oct. 10.—T. H. Court and Moritz 
▼on Rohr : Development of the telescope (1676-1830). 
J. Lipperhey was the first to construct a practical 
telescope for military use in 1608. Galileo developed 
this type for astronomical purposes. The Capuchin 
Father v. Schyrle in 1646 printed, in the form of a 
cryptogram, rules for making an erecting eyepiece 
made of three collective lenses. Starting from this 
point the authors trace the development of the tele¬ 
scope in England down to 1830. The invention of 
the achromatic objective is attributed to Chester 
Moor Hall in 1733. He kept his invention secret, but 
it leaked out, and was patented by John Dollond, 
whose elder son, Peter, brought successful actions 
for infringement against London opticians. New 
light is thrown on this celebrated invention and on 
many others by a careful examination of the instru¬ 
ments and documents in the well-known Court 
Collection. 

Rome. 

Royal National Academy of the Lincei, June 16.— 
E. Almansi : The motion of a body of variable mass.— 
Q. Majorana : Absorption of ultra-violet or infra-red 
rays by cloud. In connexion with the author’s two 
systems of optical telephony by means of ultra-violet 
or infra-red rays, laboratory tube experiments fail to 
reveal any sensible absorption of the radiant energy 
when the tube is filled with either dry or wet air, pro¬ 
vided that this is perfectly clear. Under certain 
cloudy conditions it appears that infra-red rays may 
be transmitted twice as far as ultra-violet rays,—5. 
Franchi : A new facies of Upper Trias in the Italian 
Maritime Alps.—G. Levi: Supposed speoifio cyto- 
logical characters of the cytoplasm of the sexual cells. 
No constant specific differences exist, in the verte¬ 
brates, between the chondriome of the gonocytes and 
ovocytes on one hand and that of the somatic cells on 
the other. —M. Picone : The isolated singularity of 
harmonic functions. —A. de Mira Fernandes : Chris¬ 
toff el’s quadruple tensor and Riemann’s tensor.— F. 
Sbrana : Geodetic curvature and parallelism on a sur¬ 
face.—G, Mazzone-Sangiorgi : The prime elements of 
a new general theory for the motion of waters and 
other fluids (1).—E. Gugino : Theorem of the maxi¬ 
mum kineto-dynamic effect in relation to the principle 
of Hertz’s diyectism.—P. Emanuelli: The galactic 
pole and the circumpolar galactic region.—A. Carrelli: 
The longitudinal distribution of photo-electrons,— 
A. Tulli: Further contribution to the study of the 
mummification of the ancient Egyptians : chemical 
analysis of a mummy from the Vatioan Museum. 
Analysis of the tissues near one of the vertebrae of 
the neck of this mummy demonstrated the absence of 
natron, heavy metals, and arsenic. Treatment with 
light petroleum, alcohol, and water successively gives 
6 * 2 , 12*0, and 23*6 per cent of matters soluble in these 
solvents. The use of gum-resins is indicated.— P. 
Saccardi: Melanias from adrenaline. When a faintly 
alkaline solution of the melanin-like substance, ob* 
tained by the oxidation of adrenaline with chlorine 
water, is administered subcutaneously to the rabbit, it 
causes decided melonuria, characteristic melanoderma 
and trichoderma, and browning of the subcutaneous 
connective tissue at the injection area. These results 
furnish evidence of the analogy in constitution be¬ 
tween pyrroles, natural melanins, and adrenaline black, 
and indicate that, in definite physiological and patho- 
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logical conditions, adrenaline may give rise to melanins. 
—D. Bigiavi: Reactions of the diazohydratee. The 
Angeli-Cambi formula for the diazohydrates furnishes 
an explanation of the transformation of iso- into 
normal diazohydrate, which resembles the Beckmann 
conversion, since it consists in the migration of the 
oxygen atom from nitrogen to nitrogen ; in the former 
change, when induced by hydrochloric acid, the inter¬ 
mediate formation of diazonium chloride is probable. 
The fact that the sodium salt of an isodiazohydrate 
does not react with /9-naphthol, arsenite, etc., whereas 
the free isodiazohydrate immediately reacts, has an 
analogy in the different behaviour of sodium nitrite 
and nitrous acid towards phenols, etc., and that of 
benzaldoxime and itB sodium salt towards potassium 
cyanide.—M. Lecst: Azeotropy in binary systems 
containing a hydroxylafced compound*—G. Bini: 
Certain characteristics of the Red Sea with regard to 
the nitrogen cycle. The waters of the Red Sea con¬ 
tain relatively high proportions of ammonia, owing 
partly to the paucity of vegetation, especially of the 
fixed variety, and partly to putrefaction of the abund¬ 
ant marine animals, this being favoured by the marked 
alkalinity and by the high temperatures of the water 
and air. Large amounts of nitrites are present in 
certain regions, these being derived from animal putre¬ 
faction and from the action of denitrifying bacteria on 
nitrates. The latter were not found in any of the 
water samples analysed and are doubtless absorbed 
by the dentrifying bacteria ; to this action is due, in 
large part, the scarcity of vegetation.—A. Ferrari and 
F. Giorgi : The crystalline structure of bromides of 
bivalent metals. The following bromides have cry¬ 
stalline structures of the cadmium iodide type, their 
characteristics being: CoBr t , a =3-686 ± 0*006 A., 
c =6*120 A., c :a—\ *66, density =6-072 ; FeBr,, 
a = 3*740 ± 0*005 A., c =6171 A., c : a =1-65, density 
= 4*790 ; MgBr a , a =3*816 ± 0*005 A., c =6*266 A., 
c : a = 1 *64, density = 3*876 ; MnBr a , a = 3*820 ± 
0*01 A., c = 6 -188 A., c:o= 1*62, density = 4*549. 
Cadmium bromide, however, exhibits a rhombohedric 
cell of the magnesium chloride type, with the di¬ 
mensions, a =7*72 ± 0*01 A., a=61 4 40'; this cell 
contains four molecules and the calculated density is 
5*36, the observed value being 6-192.—M. Fenoglio : 
Fetrographical studies on the Canavese zone: Bel¬ 
monte granite.— A. Blanchi: Petrographies! notes on 
the region of the Aurine Alps and of the Vedrette 
Giganti (Upper Adige) (1).—L. Bucciante : Duration 
of survival of the different tissues of hens 1 embryos 
with which inoubation has been interrupted.—L. 
Bucciante and E. De Lorenzi: Correlation of the 
number and magnitude of single types of retinic 
neurones in animals of different body size.—G. 
Lentati: Investigations on the histogenesis of the 
islets of Langerhans in Ovia aries L .—G. D’Anneo; A 
plurisegmentai central preparation of Bufo vtdgaria .— 
A. Gala mini: Further investigations on the food 
value of the potato for albino rats. While a daily ration 
of 60 gm. of boiled potato and 4 gm. of butter keeps 
albino rats ali^e, it is insufficient for normal growth in 
a growing rat. The addition, after 120 days, of 
1-2*5 gm. of fibrin caused normal increase in weight. 
Alcohol or Osborne’s salt mixture also improves the 
food value of the diet, the adult rat then increasing in 
weight; if these additions are discontinued, the gain 
in weight is lost.—S. Ranzi : Embryonic growth of the 
oephcuopods. 

Washington, D.C. 

National Academy of Sciences (Proc., Vol. 15^No* 3* 
Aug. 15).—E. B. Babcock and J« L. Collins: Does 
natural ionising radiation control rate of muta* 
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tion? (see Nature, Aug, 10, 1929, p. 227).—R. J. 
Anderson: Chemical investigation of biologically 
active lipoids of tubercle bacilli. Lipoid fractions 
from tubercle bacilli all give rise to tubercular tissue, 
due apparently to the presence of certain new liquid 
saturated fatty acids. The most active acid is dextro¬ 
rotatory and has been named phthioic acid ; its 
formula is CmHjjO,, and it is thus an isomer of 
oerotic acid.—-Th. Dobzhansky : A homozygous trans¬ 
location in Drosophila melanogaster. Certain of the 
progeny of flies treated with X-rays, though normal 
m appearance, show linkage of genes of the third group 
with those of the fourth.—Francis Bitter: Magnetic 
susceptibility of nitric oxide at 296° K. and 216° K. 
Four parallel pyrex cylinders were suspended in a 
cluster by a quartz fibre ; two opposite tubes were 
filled with air (paramagnetic) and the other two and 
the surrounding spaoe with nitric oxide. The dis¬ 
placement of the system in an inhomogeneous magnetic 
field was measured.—R. C. Gibbs, H. E. White, and 
J. E. Ruedy : Hypor-fine structure in spectral lines— 
especially those of singly ionised praseodymium.— 
Alexander Goetz and Maurice F. Hasler : A method 
of producing lonjj single-crystals of metal and a study 
of the factors influencing crystal orientation and 
perfection. Molten metal (bismuth) was sucked into 
a carefully cleaned glass tube 15-20 cm. in length, 
through the fine-pointed end from which crystalOsa- 
tion started. The tube and metal crystal are then 
reheated above the melting-point of the metal, and 
sufficiently to soften the glass, and the whole drawn out 
to the required length and diameter, the conditions 
of cooling being maintained as constant as possible. 
The orientation of the crystal axes seems to be such 
that the strains imposed by crystallisation are a 
minimum.—J. C. Boyce and K. T. Compton : Higher 
spark spectra of neon and argon in the extreme 
ultra-violet. An electrodeless ring discharge was 
used.—Gerald L. Pearson : Relative probabilities of 
the ionisation of K and L electrons of equal ionisation 
energy.—J. B. Scarborough : The invalidity of a 
commonly used method for computing a certain 
probable error.—Miguel A. Basoco: On certain Fourier 
series expansions of doubly periodic functions of the 
third kind. — G. A. Miller : Automorphism commuta¬ 
tors.—John D. Elder: Arithmetisea trigonometrical 
expansions of doubly periodic functions of the third 
kind.—Worth H. Rodebush : The entropy of hydrogen. 
The data previously obtained at low temperatures must 
have referred to a non-equilibrium mixture of the 
two molecular species now recognised. — P. W. 
Bridgman and J. B. Conant: Irreversible transforma¬ 
tions of organic compounds under high pressures 
(Preliminary paper). Pressures up to 12,000 atmo¬ 
spheres were used for periods up to 56 hours. Certain 
substanoes were partially polymerised ; isoprene and 
dimethyl butadiene became jelly-like solids which, on 
standing in air, shrunk by evaporation of the liquid 
hydrocarbon, leaving a rubber-like solid. Carboxy- 
haamoglobin under pressure gives a precipitate 
resembling the 4 denatured * substance Obtained by 
the action of alcohol.—Elery R. Becker and Ralph 0. 
Everett: Progress report on weight increases in lambs 
with and without rumen Infusoria. Lambs freed 
from rumen Infusoria showed considerably bigger 
increases of weight,—Elery R. Becker and T. S. 
Hsiung t The method by which ruminants acquire 
their fauna of Infusoria, and remarks concerning 
experiments on the host-specificity of these protozoa. 
Infection is spread by mouth contamination. In¬ 
fusoria from the stomach of goat, cow, or sheep show 
no host-specificity within those hosts, but those from 
oolon or usees of b owe will not develop in the rumen 
Of goats. 
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Official Publications Received. 

British. 

Journal of the Royal Mlcroecopioal Society. Series 3, Vol. 49, Fart 8, 
September. Fp. xvi+211-818. (London.) 10«. net. 

Report for 1928 on the Lancashire Sea-Fisheries Laboratory at the 
University of Liverpool and the Sea-Flah Hatchery at Flel. No. 87. 
Edited by Prof. James Johnstone and R. J. Daniel. Fp. 182+4 plates. 
(Liverpool.) 

The Years Photography, 1929-1980. Pp. 25 +xllx +90 plates. (London: 
Royal Photographic Society.) 2a. fid. 

Hull Museum Publications. No. 188: The Evolution of the Miners' 
Safety Lamp, and Record of Additions. Edited by T. Sheppard. Fp. 
24. No. 189; Archery Medals and Memoranda. By T. Sheppard. Pp. 
Li. No. 160 : Illustrated Guide to the Facsimile of the Uayeux Tapestry. 
Edited by T. Sheppard. Pp. 10. (Hull.) 

Dominion Museum, Bulletin No, 13: The Where Knhanga(The 'Nest 
House') and its Loro; comprising Data pertaining to Procreation, 
Baptism and Infant Betrothal, etc. ; contributed by Members of the 
Ngati-Kahungunu Tribe of the North Island of New Zealand, By Elsdon 
Best. Pp. 72. (Wellington, N.Z.: W. A. G. Skinner.) 4s.; paper, 
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Diary of Societies. 

FRIDAY October 25. 

Association of Economic Biologists (in Botany Lecture Room, Imperial 
College of Science and Technology), at 2.80.—Prof. R. Stennouse 
Williams and Mem bent of the Staff of the National Institute for Research 
in Dairying, 8hInfield, Reading *. The Soope of the Work of a Research 
Institute in Dairying. 

Physical Society (at Imperial College of Science), at 5,—P. C. Connelly: 
Some Additional Lines In the Secondary Spectrum of Hydrogen.—Dr. 
H. G. Richardson and E. Tyler: The Transverse Velocity Gradient 
near the Mouths of Pipes in which an Alternating or Continuous 
Flow of Air is Establish^.— B. It. Johnson : Resolving*power Tests 
on Microscope Objectives used with Ultra*violet Radiation. 

Royal Society of Medicine (Disease in Children Section), at 6. 

Royal College or Burgeons or England, at 5.— Sir Arthur Keith : 
Demonstration of Dislocation* of the Hip*joint —Congenital and 
Acquired. 

Society or Chemical Industry (Liverpool Section) (at Liverpool Uni¬ 
versity), at fi.—Col. E. Briggs: The Chemist in Industry (Chairman's 
Address). 

Institution or Chemical Engineers (at Institution of Civil Engineers), 
at 6,80.—Dr. W. H. Hatfield : The Fabrication of Acid-resisting Steel 
Plant (Lecture). 

North-East Coast Institution or Bnoinebrs and Shipbuilders 
(Annual General Meeting) (at Newcastle-upon-Tyne), at 6.80.—L. E. 
Smith : Presidential Address. 

Institution or Locomotive Engineers (North-Eastern Centre) (at Hotel 
Motropole, Leeds), at 7.—R. P. Wagner: Some New Developments in 
the Stephenson Locomotive Boiler. 

Manchester Literary and Philosophical Society (Chemical Section), 
at 7. 

Institution or Mechanical Engineers (Informal Meeting), at 7.— 
P, C. Dewhuratand others : The Requirements of Overseas Locomotive 
Engineers in Respect of Locomotive Design and Details. 

Institution or Electrical Engineers (North-Eastern Students' Section) 
(at Armstrong College, Newcastle-upon-Tyne), at 7.15.—The Work of 
the British Electrical Development Association. 

Junior Institution of Engineers, at 7.80.— H. Bruff: Electric Welding 
as applied to Bridges and other Structures on the L. and N.E. Railway. 

Royal Society of Medicine (Epidemiology Section), at 8.—Dr. 8. P. 
James : Modem Aapocts of the Epidemiology, Prevention, and Treat¬ 
ment of Malaria. 

SATURDAY, October 20. 

North of England Institute of Mining and Mechanical Engineers 
(at Newcastle-upon-Tyne), at 2.80.—R. 8. Anderson: Presidential 
Inaugural Address.—Dr. W. Hopkins : The Distribution and Sequence 
of the Non-lf arine Lament branch s In the Coal-Measures of Northumber¬ 
land mud Durham.—Discussion on Paper by R. G. Oarruthers on 
Burnt Outcrops of the High Main Coal at Newcastle-on-Tyne. 

MONDAY, October 28. 

Institute of Actuaries, at 5.—H. Freeman : Notes on a Short Method 
of Valuation of Pension Funds. 

Royal College or Surgeons of England, at 6.-C. P. G. Wakeley: 
Demonstration of Specimens of Calculi. 

Institution of Electrical Engineers (Informal Meeting), at 7 .—DIb- 
cum Ion on Systematic Research by Industrial Undertakings. 

Institution of Electrical Engineers (North-Eastern Centre) (at Arm¬ 
strong College, Newcastle-upon-Tyne), at 7.—B. A. Robinson : Chair¬ 
man's Address. 

Royal Society of Medicine (Odontology Bection), at 8.—J. McK. 
Ackland: Oral Sepsis in its Relation to General Disease (Presidential 
Address).—F, N. Doubleday : Two Case* or Hypertrophy of the Jaw. 

Medical Society or I*wdun, at 8.80.-A. E. H. Pinch, Prof. S. Russ, 
and others : Discussion on Radium Therapy. 

TUBS DA Y, October 29. 

Manchester Literary and Philosophical Society, at 4.80. 

Institution or Electrical Engineer* (North Midland Centre) (at Hotel 
Metropole, Leeds), at 7. —T. Roles : Chairman’s Address. 

Royal Photographic Society or Great Britain, at 7.—j. Guild: 
Colour and Its Measurement (Traill Taylor Memorial Lecture). 

Society or Dyers and Colourists (Huddersfield Section) (at Hudders- 
fleldX— M. le Blfn Deebleds: Colour Measurement. 

Institution of Electrical Engineers (Bast Midland Sub-Centre) (at 
College of Science and Technology, Leicester).-Hon. Sir Charles A. 
Parsons and J. Rosen: Direct Generation of Alternating Current at 
High Voltages. 

WEDNESDAY, October 80. 

Ikertutiom OF Minivo ENGINEERS (at Geological Sooletyx at 11 a.m.— 
Annual General Meeting.—At 2.15.—Discussion on Paper by R. Clive : 
The Underground Conveying and Loading of Coal by Mechanical 
Means. 

Society or Dyers and Colourists (Midlands Bection) (at Derby Technical 
College), at 7.80.— D. L. Pellatt: The Manufacture of Viscose Rayon. 

Institution or the Rubber Industry (Birmingham Section) (at Grand 
Hotel, Birmingham). 

THURSDAY, October 81. 

Child-Study Society (at Royal Sanitary Institute), at 0.—H. C. Dent: 
The Use of Books In the School and Home. 

Institution op Automobile Engineers (Birmingham Centre) (at Queen's 
Hotel Birmingham), at 7.—Prof, W. Morgan *. The Member and the 
Institution. 

Coke Oven Managers’ Association (at Hotel Great Central).—Annual 
Meeting. 
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FRIDAY, Novum 1. 

Royal Astronomical Society, at 4.80.—Geophysical Discussion on 
Cyclonio Disturbances of Sea Level. Chairman, Sir Richard Gregory. 
Speakers, Dr. Doodson and Prof. Proudman. 

Royal College of Surgeons or England, at 6.—Sir Arthur Keith: 

Demonstration of Spinal Deformities in the Sacroiliac Region. 
Institution or Mechanical Engineers, st 6.— Prof. H. L. Callender: 
Critical Eelatioha between Water and Steam (Thomas Hawksley 
Lecture). 

North-East Coast Institution of Engineers and Shipbuilders (in 
Mining Institute, Newcastle-upon-Tyne), at 0.—W. 8. Burn: The 
Development and Performance of the Richardsons-Westgarth Oil 
Engine. 

Institution or Electrical Engineers (Meter and Instrument Section), 
at 7.—E. W. Hill: Chairman’s Address. 

Royal Photographic Society of Great Britain (Pictorial Group), at 7.— 
Informal Meeting. 

Junior Institution of Engineers, at 7.80.—Alfred Herbert, Ltd.: 
Technical Film : The Age of Speed. 

Philological Society (at University College), at 8.—Prof. E. Weekley: 
Words and Names. 

Royal Society or Medicine (A me* the tics Section), at 8.80.—Dr. J. 
Blontfield, Sir Francis Shipway, and others: Discussion on Avestln 
Anaanthesla. 

Royal Aeronautical Bocirrv (Yeovil Branch) (at Yeovil).—J. W. 
Berry: Cold Working of Metals. 

Society or Chemical Industry (Manchester Section) (jointly with 
Institute of Chemistry, Society of Dyers and Colourists, ana Man¬ 
chester Literary and Philosophical Society) (at Manchester).—Dr. 

F. A. Freeth : Industrial Research. 

SATURDAY, Novemhsk 2. 

Gilbert White Fellowship (at 0 Queen Square, W.C.l), at 8.—A. H. 
Allcroft: The Significance of Circular Churchyards. . 

PUBLIC LECTURES. 

FRIDAY, October 25. 

Royal Institute or Public Health, at 5.— Prof. R. A. Peters: Co¬ 
ordinate Biochemistry of the Cell and Tissues: The Ministers of Meta¬ 
bolic Change (Harben Lectures) (2) 

University College, at 5.30.— G. 8. Elton : The Futureof Animal Ecology. 
(Succeeding Lectures on Nov, l and 8.) 

SATURDA Y, October 26. 

Horniwak Museum (Forest Hill), at 8,80,—Dr. C. Ainsworth Mitchell: 
Faces and Finger Prints. 

MONDAY, October 28. 

University or Leeds, at 5.16.— Prof. H. F. Baker: Physios and 
Geometry. 

TUESDAY, October 29. 

British Medical Association (Tavistock Square), at 5.16.— Prof. J. 

Boeke : The Tissues In Youth and Age (Chadwick Lecture). 

King’s College, at 5.80,—Prof. J. S. Mackenzie: The Conception of a 
Cosmos. 

WEDNESDAY, October 80. 

Royal Inwtvpute or Public Health, at 4.—Dr. A. F. Hurst: The 
Asthma Problem. 

School of Oriental Studies, at 6.15.— Dr. Alice Werner: Kingdom of 
Congo. 

Kino’s College, at 6.80.—Prof. E. V. Appleton: The Contribution of 
King's College to the Advancement of Learning during the Century 
1829-1928 : Tne Physioal Sciences. — Dr. F. A. F. Aveling: Personalism : 
a Psychological Approach to Reality—The World of Ideal Experience. 

FRIDAY, November 1. 

Royal Institute of Public Health, at 6.— Prof. R. A. Peters: Co- 
ordinative Blo-chemistry of the Celt add Tissues: Tissue Anarchy 
(Harben Lectures) (lit.). 

British Medical Association (Tsvlstock Square), at 5.15.—Prof. J. 

Boeke: The Nervous System in Relation to Health (Chadwick Lecture). 
Royal Anthropological Institute (in Portland Hall, Great Portland 
Street Extension of the Regent Street Polytechnic), at 5.80.—Prof. 

G. Elliot Smith : The Evolution of Man. 

SATURDAY* November 2, 

Horniman Museum (Forest Hill), at 8.80.— Miss M. A. Murray: Ancient 
Egyptian Sculpture in Relief, 

CONFBRBNCSS. 

October 25. 

Institute or Fuel (at Institution of Mechanical Engineers). 

Friday, Oei. 25, at 10.16 a.m.—J. 8. Atkinson: The Installation and 
Operation of Gas Producer Plante for Industrial Furnaces.—J). C. 
Evans ; The Economics of Coke-oven Gas Utilisation In Industry. 

At 3.80,—E. H. Lewis ; Heat Insulation.—A. J. Dale and A. T. Green: 

g ) Fuel Control in the Ceramic Industry; (6) Refractories in Appltoa- 
on to, the Fuel Industries. 

October 80 to November 2. 

National Council for Mental Hygiene (at Central Hall, West¬ 
minster).—Subjects to be dismissed Include Sex Education, the 
Personal Bouillon In Industry, the Child and the Parent, and Delin¬ 
quency, ana there will be group discussions op the Working of the 
Juvenile Courts, the Relation of the Work of Publlo Health Nunes and 
Social Workers to the Mental Health of the Oommunity, and the 
Problem Child at Home end Is School 
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Ships of the Atlantic Ferry. 

N the story of man’s struggle with the forces of 
Nature, there are few more fascinating chapters 
than that relating to the conquest of the Atlantia 
by steam. To cross the western ocean is an every* 
day affair, and except that no ship can be built 
that will not roll and pitch amidst the great 
waves of an ocean swept by gales for more than 
half the year, travellers are carried in comfort 
and luxury and with regularity and dispatch un* 
dreamt of a century ago. The first ever to carry 
passengers by steamboat, to form a steamboat 
company, and to advertise his project, was John 
Fitch, whose experiments were made on the Dela¬ 
ware and who died in 1798. There were many 
other pioneers, but of them all, Fitch alone en¬ 
visaged the future of steam on the western ocean, 
and with prophetic vision wrote of steam naviga¬ 
tion that “ The Grand and Principle Object must 
be on the Atlantiok, which would soon overspread 
the wild forests of America with people, and make 
us the most oppulent Empire on Earth 

Forty years separate Fitch’s untimely death and 
the first voyage of the famous Great Western — 
Brunei’s fine ship which definitely established 
trans-Atlantic steam navigation. Other ships had 
crossed the ocean before 1838, partly by steam, 
partly by sail, but the real pioneer ship of the 
Atlantic ferry was the Great Western , the perform¬ 
ances of which, from the day she left Bristol on 
her maiden voyage until she came to the Thames 
to be broken up, reflected nothing but credit on 
her designers and constructors. Followed soon by 
the Royal William , the Liverpool , the British Queen , 
by Cunard’s ships, the Britannia , Acadia , and 
Caledonia , and by the ill-fated President , before 
the close of 1840, the Atlantic had been crossed 
and recrossed by steam vessels more than forty 
times, and ever since, the Atlantic has been the 
testing ground and the racecourse of the finest 
ships in the world. Wooden ships have given way 
to iron ships and steel ships, paddle ships to screw 
ships; simple expansion engines were replaced by 
compound engines, and these again have been 
superseded by triple expansion engines and Parsons' 
steam turbines ; the displacement of ships has 
risen from 1000 tons to nearly 60,000 tons, pas¬ 
senger lists runs into thousands, and the time of 
passage has been reduced from the sixteen days of 
the Great Western to the four days of the Bremen ; 
and with greater size and greater speed has come 
vastly increased safety. 

During the first years of the Atlantic ferry, 
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progress was almost entirely due to men trained 
in the hard school of practical experience, and the 
designers who possessed more than a passing 
acquaintance with the scientific principles under* 
lying the work of the naval architect could be 
counted upon the fingers of one’s hands. With the 
foundation of the Institution of Naval Architects 
in I860, the opening of the Royal School of Naval 
Architecture at South Kensington four years later, 
and with the work of Woolley, Merrifield, Rankine, 
Scott Russell, Burnaby, and especially William 
Froude, the study of the theory of naval archi¬ 
tecture became a recognised part of the training 
of every constructor, and this with immensely 
important results to our shipbuilding industry. 

This aspect of the subject is recalled by the 
paper on “ Atlantic Ships ” read to the Institution 
of Engineers and Shipbuilders in Scotland by Sir 
John Biles on Oct. 8. A Portsmouth Dockyard 
apprentice, Sir John Biles was one of the last 
students of the old school at South Kensington, 
from which he passed to Greenwich ; in 1876 he 
was employed on the construction of the notable 
little vessels H.M. ships Iris and Mercury , and then 
in 1880, leaving the Admiralty, he joined the firm 
of J. and G. Thomson of .Clydebank and became 
concerned with the designing of ships for the 
Atlantic. Beginning with the Aurania and the 
Pavonia, he designed the America, the City of Paris, 
and City of New York , all remarkable ships in their 
day, and there is probably no one alive to-day 
with a more intimate knowledge of the history of 
subsequent developments or indeed of shipbuilding 
in all its branches. Given a free choice, it was 
therefore but natural for Sir John Biles to take 
for his subject “ Atlantic Ships ”, and his paper is 
not only a valuable historical review of the achieve¬ 
ments of the last half-century but also an interest¬ 
ing introduction to the problem of the Atlantic 
ship of to-day. His own ships, the City of Paris 
and City of New York t were soon surpassed by the 
Campania and Lucania, and these again by the 
German vessels the Kaiser Wilhelm der Cross (1897), 
Deutschland (1900), Kronzprinz Wilhelm (1901), 
and Kaiser Wilhebn II. (1903). With these vessels 
speeds had increased to 22} knots and the time of 
crossing had been reduced to’5} days. Our reply, 
as everyone knows, was the construction of the 
Mauretania and Lusitania, which began running in 
1907. The sinking of the Lusitania in 1915 then 
left the Mauretania without a rival, and until the 
ooming this year of the new German ship Bremen, 
she has retained the blue ribbon of the Atlantic, 

Though Sir John Biles begins his paper by 
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remarking that the way to regain the blue ribbcm 
will no doubt be found by the wise young men of 
the period, he says the problem seems to be much 
the same as when the Mauretania was projected. 
“ Examination of the best information available 
shows that a ship 1000 feet long by 110 feet beam, 
if built for Atlantic conditions with geared turbines 
and water-tube boilers of 500 lb. pressure, would 
realise a speed of probably 33 knots when fully 
loaded.” But whether such a ship would pay, only 
the owners could possibly determine. The type 
of machinery for such a vessel was dealt with by 
General E* de Vito in a paper at the recent meeting 
of the Institution of Naval Architects at Rome, 
but the relative merits of the geared steam tur¬ 
bine, the turbo-electric drive, and the Diesel electric 
drive for very high speed ships has yet to be 
determined. It is evident, however, that Sir John 
Biles does not think that we shall regain the record 
with a Diesel electric ship. 


The Lancashire Witches. 

The Trial of the Lancaster Witches, a.d. MDCXII. 

Edited with an Introduction by G. B. Harrison. 

Pp. xlvii + 188. (London : Peter Davies, 1929.) 

10#. 6d. net. 

N “ The Wonderful Discoverie of Witches in the 
Countie of Lancaster ” we have one of the 
most authentic documents in the whole literature 
of witchcraft. It was written as an account of the 
trial of a number of witches arraigned at an assize 
held at Lancaster in 1612 by the Clerk to the 
Court, Thomas Potts, at the request of the two 
judges before whom the case was tried, and was 
revised by one of them. It is, therefore, of the 
highest authority. . The book was completed and 
entered on the Stationers' Register before the end 
of the same year, and is dated 1613. Not un¬ 
naturally it is of great rarity, while the reprint by 
the Chetham Society, edited by James Crossley in 
1845, is not often available. Mr. Harrison's re¬ 
print, which follows the original exactly, is there¬ 
fore cordially to be welcomed in view of the 
recently revived interest in the subject of witch¬ 
craft. 

The story of the trial was made familiar to the 
reading public by Harrison Ainsworth's novel, 
“ The Lancashire Witches ’*—as a work of fiction 
perhaps now almost forgotten. The protagonists 
were two old women of eighty living in the Peendle 
Forest. One of them, Mother Demdike, had made 
witches of all her family, her daughter andgrand- 
children, by name Device. Her rival, Mother 
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Qhattox.had only * daughter who was also a 
witch* Mother Demdike had been active in 
witohoxtedt-at least so long before as 1591* She 
had been joined some five years later by Mother 
Chattox ; but the two families had quarrelled. A 
number of other witches of both sexes, but mostly 
women, were associated with them. Twenty, two 
only being van, were said to have attended the 
Good Friday feast at Malking Tower in the year 
1012 when a I** was hatched to blow up Lan¬ 
caster gaol, kill the keeper, and liberate Mother 
Demdike and the other witches then awaiting 
trial. 

With one exception, these witches belonged to 
the lower stratum of society. The exception was 
Mistress Alice Nutter, a woman of property and 
position. Why she should have joined the witches 
is difficult to see. Perhaps the reason is to be 
sought in a suggested relationship with that branch 
of the Nutter family of which three members were 
said to have lost their lives by witchcraft. In 
addition'to the usual crimes of harming cattle and 
livestock, the witches were accused of causing at 
least sixteen deaths, mostly by the familiar 
method of slowly destroying a clay image of the 
viotim. A local magistrate, Master Robert Nowell, 
stirred to activity by the state of terror into which 
the neighbourhood was thrown, had Mother 
Demdike, Elizabeth Device, her daughter, Mother 
Chattox and her daughter, Anne Redfeam, brought 
before him, and after examination and depositions 
taken, committed them for trial to Lancaster gaol. 
This was early in 1012. On Good Friday the 
meeting in Pendle Forest at Malking Tower took 
place, and as a consequence further arrests were 
made. 

Eleven prisoners—Mother Demdike had by now 
died in prison—were presented for trial at the 
August assizes before Sir James Altham and Sir 
Edward Bromley, justices of assize. These two 
judges at York in the preceding July had already 
condemned Jennet Preston, who had been present 
at the Malking Tower meeting. There were also 
awaiting trial at Lancaster four witches from 
Salmesbury, who were accused in particular of be¬ 
witching Grace Sowerbutts, a girl of fourteen, on 
her own evidence. 

The trial of the Pendle witches was made the 
oooasion of an expression of the enmity of the 
Chattox and Demdike families. Accusations and 
counter-accusations flew from side to side. The 
principal witnesses were James Device, himself 
aoouaed, and his sister Jennet, a girl of nine years 
at age, daughter of Elizabeth Device and grand - 
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daughter of Mother Demdike. In passing it may 
be remarked how with some frequency in witch 
trials the principal witness is a child of tender 
years, son or daughter of the accused. Two points 
of moment in Jennet’s evidence were the testimony 
as to the familiars attending the witches whom she 
olaimed to have seen and the Good Friday feast at 
Malking Tower. Her brother also stressed these 
points. The importance of the evidence relating 
to this feast now lies in the fact that it has been 
considered by some to have been a ceremonial 
witches’ banquet of the type characteristic of the 
cult. If this be so, it is the first mention of suoh a 
ceremonial in English witchcraft. 

In the result, the accused were oonvioted and 
hanged with one exception. The fate of the 
Salmesbury witches differed. They were acquitted. 
The witness in chief, Grace Sowerbutts, broke down 
when the trial was practically completed, and in 
response to a question from the judge, put at the 
despairing request of the prisoners, confessed to 
imposture. She admitted that she had been in¬ 
structed in her evidence by a Roman Catholic 
priest, who turned out to be a grandson of one and 
nephew of another of the prisoners. 

The confession of Grace Sowerbutts throws a 
lurid light on the conditions of the times and 
locality Panic reigned throughout the district— 
an atmosphere most tellingly re-created by Harrison 
Ainsworth in his novel. Lancashire was a hotbed 
of Roman Catholicism, Feeling was inflamed in 
both religious parties by recent events. The Gun¬ 
powder Plot was fresh in every mind. The action 
of the priest was said to have been dictated by the 
fact that the accused had recently left the Roman 
for the English Church. It is significant that, 
apart from a form of possession of Grace Sowerbutts 
and the killing of a small child, the heads of the 
indiotment against the four Salmesbury witches 
were that they had eaten the flesh of the child, 
which they had exhumed, and from its fat had made 
an ointment for the purpose of changing their 
form, and that with others they had attended an 
assembly at which dancing and sexual indulgence 
had taken place with certain strange beings. It 
is worth while recalling that such accusations as 
these were the commonplaces of the trials on the 
Continent under the Papal Bulls against witchcraft 
and heresy, 

Potts is almost violent in his comments on the 
imposture in the Salmesbury trial, notwithstanding 
his instructions to confine himself throughout to 
the facts of the cases, while he accepts the state¬ 
ments in the Pendle trial with equanimity and 
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approbation. His first editor, Crowley, suggests, 
but without any grounds whatsoever, that Jennet 
Device had also received instruction in her evi¬ 
dence. It is certainly curious that she should have 
dwelt so persistently on the feast at Malking Tower. 
Her brother James, though himself accused, was 
responsible almost equally with her for the result 
of the trial. He consistently emphasised the fact 
that the guests at the banquet “ went out of the 
house in their own shapes and likenesses ”, and when 
they had “ gotten on horsebaok, like unto foales, 
some of one colour some of another . , . they all 
presently vanished out of this Examinates sight ”. 
It was also James who, according to his own ac¬ 
count, was instructed to attend Communion and 
" not to eate the bread the Minister gave him, but 
to bring it and deliver it to such a thing as should 
meet him on his way homewards For refraining 
" the said thing threatened to pull him to pieces 

Is this the result of instruction, or was there 
something real but half understood and imper¬ 
fectly described which underlay the statements of 
the two witnesses 1 Was there in this instance a 
real witch cult such as was alleged in Scotland and 
on the Continent, but for which there is little 
evidence in England ? If it were not for the 
Salmesbury case, opinion might well incline to the 
latter view. Mr. Harrison, to whom we are indebted 
for this scholarly edition of Potts's work, holds that 
“ on its face value the Lancaster trial reveals the 
practice of the witch cult in its full horror ”. 

Mr. Harrison has written an excellent intro¬ 
duction to the trial, in which he reviews the more 
important English contributions to the discussion 
of witchcraft and some of the leading oases before 
1612, incidentally doing justice to the too often 
neglected “ Daemonologie ” of King James I. 
The bode is beautifully produced and does credit 
to its published. 


Foraminifera. 

Foraminifera: their Classification and Economic 
Use . By Dr, Joseph A. Cushman. (Cushman 
Laboratory for Foraminiferal Research : Special 
Publication, No. 1.) Pp. iii + 401. (Sharon, 
Mass.: Cushman Laboratory for Foraminiferal 
Research; London : Thomas Murby and Co., 
1028.) 22*. 6d. net. 

HAT the time has come when an exhaustive 
work upon the classification of the Foramini- 
fera fills a want which has grown yearly more per¬ 
sistent since Frederick Chapman’s book 1 went out- 

1 " The For* mini (era.” London, 1002. 
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of-print, there can be no question. Dr* J. A. Cush* 
man, whose persevering energy, amasing industry, 
and colossal output cannot but fill cider students 
of the group with mingled admiration and alarm, 
has made a noteworthy effort to satisfy this want, 
but whether Us revolutionary methods in the 
matter of classification, his resurrection of long 
abandoned, if ever adopted, nomenclature, and the 
overwhelming avalanche of new genera and species 
with which he and the workers in his “ Laboratory 
of Foraminiferal Research ” have swollen the 
already overburdened catalogue, will be reoeived 
with equanimity by workers on the eastern side of 
the Atlantic, is open to doubt. In C. Davies Sher- 
bom’s colossal and epoch-marking “ Index ”, more 
than twenty thousand named species and varieties 
of Foraminifera are recorded with an accuracy 
which is final; these are extracted from the two 
thousand books and papers listed in his “ Biblio¬ 
graphy ” of the group, and these two works, which 
must ever remain the fundamental c tools ’ of all sys¬ 
tematic researches upon the subject, were published 
respectively in 1888 and 1893-96. Since then many 
hundreds of papers great and small have been 
published, and the catalogue has necessarily been 
vastly extended by the establishment of new genera 
and several hundred new species. Now comes Dr. 
Cushman with a work in which the index of genera 
alone cites more than seven hundred and fifty 
genera, of which less than one hundred and fifty 
may be regarded as synonyms. It causes the brain 
of the beginner to reel and his senses to gape. 

The question must at onoe arise : What is the 
raison d’etre of this magnificent volume of four 
hundred pages and fifty-nine plates—without 
counting tables and text-figures ? The answer is 
to be found in the opening paragraph of the Intro¬ 
duction : “ The Foraminifera have come to have a 
place of economic importance as well as of general 
scientific interest. Their use in geological correla¬ 
tion, especially as an aid in determining sub-surfaoe 
structures in connection with petroleum investi¬ 
gations, has become wide-spread.” This is the 
key-note of the book, or, as the author’s fellow- 
countryman might say, “ the nigger in the wood- 
pile ”, Deposits of Foraminifera have taken their 
place side by side with metalliferous strata as deter¬ 
mining factors in swaying the stock exchanges of 
the New World if not of the Old. As Dr. Cushman 
has put it in a ‘ broadcast lecturette “ All in¬ 
dustry is run by oil, and oil comes from fossils 

The present reviewer neither contests nor deplores 

1 ” Foulli: wh*t they Are." (Nat, BM, JUdio.) SdmMjta Jfoattfy, 
VQl. 27, p, 846* October 1820. 
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this condition of things: he merely records it. 
The paramount value of this exhaustive work 
lies in the fact that out of his intensive and ubiqui¬ 
tous study of the literature, Dr. Cushman has 
recorded practically everything that has ever been 
written upon the group—life-history, bionomics, 
fabric, and protoplasmic body. From this he passes 
to the collection and treatment of Foraminiferous 
material, both recent and fossil; technique (that 
is, methods of study, mounting, and preserving); 
identification and diagnosis of species. No student 
embarking upon the study of the group can dis¬ 
pense with this admirable resume of hitherto 
recorded knowledge and experience. 

The thirty pages of analytical bibliography 
form an invaluable supplement to that of Sherbom. 
It is when we reach the sections dealing with 
economic use, geographical and geological distri¬ 
bution, and classification, that we begin to be 
assailed by doubt. The case was stated shortly 
by J. J. Galloway in 192'6 3 as follows: There are 
certain 4 Index fossils ’ that connote strata (for 
example, Fusulina for the Permian, Lepidocyclina 
for the Oligooene, and so on up to Recent), and 
* guide fossils of which 44 those of restricted range 
and frequent occurrence are the ne plus ultra of 
criteria for the correlation and identification of 
horizons. Every worker will decide upon his own, 
and Foraminifera are vastly superior than [sic] 
Mollusea, being far more numerous and less liable 
to damage and destruction.’* In a later paper, 
iSchenok 4 directs attention to the value of Foramini¬ 
fera as an indication of the temperature-conditions 
under which the deposits were formed. Dr. Cush¬ 
man himself, in the * lecturette ’ already quoted, 
likens the strata to floors in an apartment-house 
with their inhabitants; 44 each 4 floor * has its own 
fossils, so, if you see what are upon the surface, 
you know how many 4 floors ’ you have to go down, 
to reach the * floor * whose fossils connote oil It 
will be observed that a strict geological 4 conformity’ 
is assumed—it may be suggested that uncharted 
un-conformities or 4 faults * may seriously embarrass 
the 4 petroleum geologist \ It is also self-evident 
that the pelagic Foraminifera must be useless as 
fltratigraphical indications, whilst no one will con¬ 
test the fact that an assemblage of Foraminifera 
often forms a definite facies in a horizon. 

The reviewer’s most serious quarrel with the 
author is his resurrection of names never adopted, 
or long ago abandoned, in accordance with the 


1 *' Method* of Correlation by menu of Foraminifera ’ 


Butt. Attur. 
Jwtr. 
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strict rules of priority in nomenclature. He was on 
the spot and should have strenuously stood out for 
the placing of such works as that of Denis de 
Montfort (1808), 6 whose only recognised and 
adopted genera are Eeophax and Peneroplis , upon 
an Index Expurgatorius. In accordance with the 
strict rules of priority, we are ordered to abandon 
PolystomeUa (Defranee, 1822) in favour of Elphidium 
(Montfort, 1808), and Nonionina (d’Orbigny, 1826) 
in favour of Nonion (Montfort, 1808), the latter, 
curiously enough, in spite of the fact that Nautilus 
(Nonionina) asterizam (Fichtel & Moll) and Nautilus 
(Nonionina) pompilioides (F. & M.) appear as 
Florilus and Melonis several pages earlier in Mont¬ 
fort’s work than Nonion , which is the 4 new ’ name 
for Nautilus incrassatus (F. & M.), which, excepting 
in Wood’s 44 Index ” (1825), has never been heard of 
again, whilst, until resuscitated by Dr. Cushman, 
Florilus , Melonis , and Nonion have not been heard 
of for more than a hundred years. It would be 
interesting to know whether Dr. Cushman has 
examined de Montfort’s types and fixed their de¬ 
termination. So far as the present reviewer is 
aware, they are non-existent. 

All these 4 words ’ were duly recorded in 1893 
by Sherbom, who signified what they appeared to 
represent but wisely regarded them as of no sys¬ 
tematic value. The irony of the situation is increased 
by the fact that these generic names have no 
zoological value per se t and their present resuscita¬ 
tion and acceptance is entirely owing to their pre¬ 
cedence in printed order in Montfort’s treatise. We 
should be grateful that Dr. Cushman is precluded 
by the 4 Rules ’ from asking us (following the 
late Prof. Rupert Jones) to abandon Vaginulina 
(d’Orbigny, 1826) in favour of Slrombites (Gesner, 
1565), 4 which Rupert Jones identified as Vaginulina 
kevigala Roemer! It is probably too late now to 
protest and plead for a reaction, but it seems to 
the present reviewer that these cases are covered 
by the recently published 44 Opinion No. 107 ” 
(Natctbe, Aug. 17, 1929) of the International Com¬ 
mittee on 44 the principle that a name in current use 
is not to be supplanted by an earlier but rarely 
adopted or an unadopted name unless the argument 
is unambiguous ”, etc. The Committee should be 
urged to establish the records set forth in Sherbom’s 
44 Index ” as the basis of departure for Foramini- 
feral nomenclature, and to let the hitherto univer¬ 
sally adopted names there recorded stand, notwith¬ 
standing any later or future discoveries in forgotten 
or abandoned works. 

* " Conchy Uologte ayattmatlQue” 2 voU. Porta, 1S08-10. 

« "De omul remm iomlllam genere”, Tigurt, 1605, foi. 165 of (he 
concluding part. 

Si 
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Lastly, one can but deplore the splitting up of 
established genera into an infinity of sub-genera. 
A single instance will suffioe. We are invited to 
split up the genus Polymorphina , 7 starting from 
d’Orbigny’s Outtulina , into A-forms, which are split 
up into Globulina , Pyrulina , and Outtulina — 
d’Orbignyan names long since abandoned—with 
sub-genera Pyrulinella , Pseudomorphina , and Z)i- 
morphina ; and B-forms, which are split up into 
SigmoideUa and Sigmomorpha , with sub-genera 
Sigmoidina and Sigmomorphina , whilst Polymor¬ 
phina is restricted to a small group coming between 
the sub-genera of the A- and B-forms. 

The present reviewer has so seriously respected 
Dr. Cushman's invaluable work as “to nothing 
extenuate ", but he equally seriously deplores the 
overloading and confusion of the already unwieldy 
nomenclature of the Foraminifera in this care-free 
and distracting manner. E. H.-A. 


Transmission and Distribution of 
Electrical Energy. 

Electrical Transmission and Distributism : a Com¬ 
plete Work by Practical Specialists describing 
Modern Practice in the Transmission and Dis¬ 
tribution of Electricity Supply. Edited by R. 0. 
Kapp. Vol. 1 : Overhead Lines. Pp. viii +239. 
Vol, 2 : 'Power Cables. Pp. viii + 241-476. 
Vol. 3: Switchgear , Part 1. Pp. viii +477-764. 
Vol. 4: Switchgear , Part 2. Pp. viii + 765-1003. 
Vol, 5 : Sub-Station Work, Part 1. Pp. viii + 
1005-1276. Vol. 6: Sub-Station Work , Part 
2. Pp. viii + 1277-1563. (London: Sir Isaac 
Pitman and Sons, Ltd., 1929.) 6 8. net each. 

HIS work, which is published in six volumes, 
describes modern practice in the transmission 
and distribution of electrical energy. It contains 
much novel iftatter and is written by practical 
specialists. The first volume is divided into four 
sections. The first three deal with the construction, 
erection, and maintenance of overhead lines, and the 
last deals with distribution in rural areas. In the 
first seotion good descriptions are given of the poles, 
steel tubes, and lattice towers that are employed 
to support the overhead wires, and of the various 
types of conductors and insulators that are used. 
The latest data about steel cored aluminium are 
given,so thattheycan be substituted in thecatenary 
formula. We were interested in the various forms 
of bird guards described. Incidentally, the in¬ 
sulated perches save the lives of the birds, but that 
is not the reason why they are erected. 

1 ** A Revision of Polymorpklnltto *\ Jap. Jour. Geot, and Ge<v*, 
vol. fl, p. 79, 1929 (With Y. Ot*wa). 
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The maintenance of the line necessitates having 
a staff of patrol men. Each patrol should have 
No. xii. binoculars and a self-contained focusing 
spot light so that incipient faults can be early 
detected. The seotion on distribution in rural 
areas is well written and will be a real help in solving 
a difficult and pressing problem. 

In the second volume, the manufacture of power 
cables, cable-laying methods, underground cables, 
and consumers’ connexions are discussed. We 
were interested to learn that it is not usually worth 
while to attempt the recovery of cables which have 
been laid direct in the earth, as the cost of recovery 
is often greater than their scrap value. We were 
also interested to find that in situations where 
leakage currents from tramway systems—the 
Germans call them ‘ vagabond currents *—are 
known to be prevalent, means should be taken to 
prevent leakage corrosion of the lead sheaths. If 
the load sheath is covered (served) with compounded 
tape or jute yam, then it will be protected from 
corrosion. As vagabond currents must be flowing 
from the central stations in various districts, watch 
should be kept for signs of electrolytic corrosion 
in lead pipes. 

In the third volume, the apparatus used when con¬ 
trolling the enormous amount of energy generated 
in a modem power station is discussed. It will be 
helpful to junior engineers. Vol. 4 deals with the 
care of switchgear. On the smooth working of 
these devices depends the continuity of the supply 
and in some cases the safety of human life. A good 
description is given of the ironclad gear used in 
mining work and of the methods used to protect 
alternating current mains. 

Vol. 5 of the work deals with sub-station practice. 
The modem trend of electrical development is in 
the direction of making every operation connected 
with the running of the station practically auto¬ 
matic. In a large electricity supply station there 
are usually a large number of automatic sub-stations. 
Some of these are simply transformers for raising 
or lowering the pressure. In this case they are 
pure outdoor stations and the transformers and 
switches have to withstand rain and snow storms. 
They sometimes have high pressure terminals and 
so they have to be carefully railed and only officials 
can have access to them. Other sub-stations are 
for running machinery, as, for example, rotary 
converters ; in this case the machinery must be 
placed under cover. When the automatic sub¬ 
station consists of mercury vapour rectifiers, the 
machinery is contained in a building. 

The automatic sub-stations are divided into 
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groups or 'areas', and a junior engineer has charge 
over each group, A group is divided into * districts *, 
each of whioh is under the charge of two attendants, 
who work in two shifts—one from 7 a.m. to 3 p.m., 
and the other from 3 p.m. to 11 p.m. The morning 
period is best for shutting down the plant for 
cleaning purposes. During the evening shift the 
attendant visits each sub-station in turn, carefully 
inspecting it, and at the right times switching on 
the apparatus required for the peak load demand. 
Special care has to be exercised, for there is much 
greater risk of something going wrong than in a 
manually operated station. Cleanliness of the 
station plant is of vital importance, and the at¬ 
tendant is responsible for seeing that labourers 
allotted to him run no risks. Automatic control 
can now be supplied to almost every type of 
converting and transforming plant, and hence con¬ 
siderable economies are effected by saving oper¬ 
ators' wages. 


Pure Mathematics. 

(1) A Course of Pure Mathematics . By Prof. 

G. H. Hardy. Fifth edition. Pp. xii + 455. 
(Cambridge : At the University Press, 1928.) 
12*. 6d. net. 

(2) The Elementary Differential Geometry of Plane 

Curves, By R. H. Fowler. (Cambridge Tracts 
in Mathematics and Mathematical Physics, No. 
20.) Second edition. Pp. ix + 105. (Cam¬ 
bridge : At the University Press, 1929.) 6*. 

net. 

(3) An Elementary Treatise on Differential Equa¬ 
tions and their Applications. By Prof. H. T. H. 
Piaggio. (Bell's Mathematical Series; Ad¬ 
vanced Section.) Pp. xviii + 256 + xxvii. (Lon¬ 
don : G. Bell and Sons, Ltd., 1928.) 12*. net. 

HE technical use of the term * limit ’ in mathe¬ 
matics retains much of the original meaning 
of the Latin limes , a boundary line, from which it is 
derived. The notion of limit is also a boundary in 
another sense, for it marks the frontier between 
elementary and higher mathematics, where the 
adjectives must not be taken as necessarily synony¬ 
mous with easy and difficult. The student who 
arrives at this frontier has before him an important 
choice of routes. One route leads to an introduc¬ 
tion of limits by an appeal to geometrical intuition 
by means of which, if the illustrations are judici¬ 
ously chosen and if the language is sufficiently 
vague, most of the theorems of the calculus oan be 
deduced with a generality which is almost embar¬ 
rassing. Advance by this route may seem to be 
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rapid, but the cost is a mistrust of mathematical 
processes which appear to load to paradoxical 
results. The other route proceeds to a somewhat 
longer but rigorous building of foundations on a 
secure arithmetical basis. The start may bp fairly 
arduous but the reward is a feeling of security 
founded on understanding. That there is an 
increasing tendency to realise the value of the more 
rigorous treatment of foundations is evidenced by 
the above three books, for (1) is in its fifth edition, 
while (2) and (3) are in their second. 

(1) No introduction to the theory of functions of 
a real variable can dispense with a discussion of 
the domain of that variable—the real numbers 
of the arithmetic continuum. Prof. Hardy leads 
the student by easy stages through the concept of 
real number to functions of a continuous variable 
and so to the differential and integral calculus. 
Illustrations are freely given and a wide selection 
of examples. The book is interesting to read and 
places the elements of the subject on a secure 
basis for further advance. An appendix to the 
new edition explains the symbols 0, o, 

(2) A rigorous treatment of elementary plane 
differential geometry (curvature, contact, envelopes, 
singular points, asymptotes), with occasional ex¬ 
cursions into throe dimensions. It is a pity that 
Mr. Fowler did not incorporate Neville’s revised 
theory of envelopes which is based on a new defini¬ 
tion of characteristic points, the scope of which is 
indicated in the preface. Tt would have been 
kinder to include definitions of symbols such as O 
and instead of referring the reader elsewhere. 
The value of this book lies in giving a treatment 
of geometry in English on the lines of several 
French works, for example, Goursats ‘Cours 
d’analyse 

(3) This is a really good book, which should 
appeal to all who embark on the study of ordinary 
and partial differential equations. The mathe¬ 
matical equipment demanded is not extensive and 
the subject is treated in a sane and exact manner, 
with copious illustrations. The chapters on numer¬ 
ical approximation and integration in series are 
very well written. The examples, which are 
numerous, contain many important results. In 
the new edition, a long chapter has been added* 
introducing among other things a brief note on 
Schrodinger's wave equation and some recent work 
of Reraes on numerical approximation. 

These three books together form a most suitable 
introductory course on the analytical side of pure 
mathematics. 

L. M. Milne-Thomson. 
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Our Bookshelf. 

Analytical Chemistry. Based on the Text of Prof. 
F. P. Treadwell. Translated, enlarged and re¬ 
vised by Prof. William T. Hall. Vol. 2 : Quanti¬ 
tative Analysis. Seventh edition. Pp. xiii + 848. 
(New York : John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1928.) 30s. net. 

The seventh edition of this work embodies quite 
a number of alterations and extensions of the 
methods in the earlier editions, as, for example, the 
determination of titaniutn in steel and in ferro 
titanium, Moser and Niessner’s separation of beryl¬ 
lium from aluminium, the determination of 
vanadium, the use of potassium phthalate in 
standardisation. It would have been useful to 
have an account in this work of some of the more 
recent methods of determination of metals by 
means of pyridine-thiocyanate, or the useful 
pyridine method of separating iron from man¬ 
ganese, and the utilisation of thorium salts for 
determining fluorine. 

The outline of the course of instruction begin¬ 
ning at p. 757 is intended primarily for students of 
the Massachusetts Institute of Technology, and as 
regards the problems given it has a wider utility ; 
but much of the course is rather too parochial for 
general use. Many of the exercises set in this 
section, especially those dealing with potentio- 
metric titrations, cannot be dealt with from the 
information supplied in the text, and require refer¬ 
ence to other works. It is much to be desired that 
the Use of the form of burette illustrated in Fig. 103 
with the rubber tubing and bead should be*dis- 
oouraged as being obsolete and inaccurate. 

There are few printing errors, but Problem 1 
on p. 789 does not appear to have a meaning. 
On p. 753 the factor for titanium does not appear 
to be corrected for the revised atomic weight. 
British readers need to remember that the tables 
connecting specific gravity and weight per gallon 
refer to the U.S. gallon of 8*34 lb. Despite these 
minor criticisms, this work maintains its reputa¬ 
tion as one of the most trustworthy text-hooks of 
quantitative analysis available to the chemist, and 
it is indispensable. J. J. F. 

The Profession of Engineering: Essays. Edited by 
Dugald C. Jackson, jr., and Prof. W. Paul Jones. 
Pp. ix +124. (New York: John Wiley and 
. Sons, Ino.; London : Chapman and Hall, Ltd., 
1929.) Is . 6 d. net. 

The object of this book is to give a broad “ and yet 
detailed conception of the profession of engineer¬ 
ing We are told in the preface that “ It may be 
used as a text for freshman orientation It con¬ 
tains nine short articles on engineering by very 
eminent Americans, including the President of the 
United States. But if it is intended to recruit the 
engineering profession by its means, we are afraid 
it will not be successful, at least in Great Britain. 
It lacks in many places the human touch required 
to rouse the enthusiasm of youthful students. 

One of the best of the essays is by John Hays 
Hammond on 11 The Chemical Engineer *\ He 
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points out that however wonderful a process found 
out in a laboratory may be, it can have little useful¬ 
ness in industry until it is put into practice economi¬ 
cally enough to make it worth while both to the 
buyer and the person who puts it on the market. 
It is the function of the chemical engineer to do this. 
The essay concludes as follows : “ The chemical 
engineer stands to-day on the threshold of a vast 
virgin realm ; in it lie the secrets of life and pros¬ 
perity for mankind in the future of the world'*. 

The final article on the engineer’s contribution 
to modem life is an address given by Herbert Clark 
Hoover to the American Institute of Mining and 
Metallurgical Engineers. He tells of his first engin¬ 
eering job in South Africa : of how the hard-fisted 
mine managers refused the offers of the young 
graduates for posts as assistant managers. Ulti¬ 
mately, some of them, including Hoover, took the 
job of pushing a car and pounding a drill on the 
wettest level of the mine at a wage of two dollars 
a day. In after years Hoover was grateful for this 
apprenticeship. He concludes by saying that we 
have no right to think in terms of our own generation 
alone : “A greater America for our children will 
in large degree depend on the engineering pro¬ 
fession 

Die Eohstoffe des Tierreicks. Herausgegeben von 

Ferdinand Pax und Walther Arndt. Lieferung 1. 

Pp. 160. (Berlin : Gebrtider Bomtraeger, 1928.) 

15 gold marks. 

The account of the raw materials of animal origin, 
of which this part is the first to be received, is 
to form two octavo volumes. About thirty con¬ 
tributors will deal with the following, among other 
subjects—fats and oils, wax, skins and pelts, 
feathers, the hard parts of vertebrates, calcareous 
material, excrement, sponges, ornamental material, 
substances used in polishing and grinding, insect 
galls, pigments, scents, substances used in medicine, 
poisons, food, and luxuries. 

The present part forms the first chapter of the 
second volume, and gives details of the ornamental 
use of invertebrates or of parts thereof—the rope 
of spicules of the glass-rope sponge, the skeletons 
of Venus’s flower-basket, the sertularians, Stylas- 
teridse, the precious coral, black coral and the stony 
corals, 1 crabs’ eyes * (gastroliths), mother-of-pearl 
and pearls. For most of the materials a brief 
definition is first given, the history of its use is 
outlined, the mode of origin of the material, the 
capture of the animal which formed it, and the 
preparation and further treatment of the product 
are described. Methods of testing the quality of 
the commercial article, and warning as to sub¬ 
stitutes and imitations, are given, and finally 
reference is made to the commercial centres con¬ 
cerned in trading in the material in question; 
trade names and prices are stated and references 
to published memoirs are appended. Under 
‘ pearls * is also given an account of the culture 
pearls of Mikimoto and the methods used for 
distinguishing these. 

The work promises to be of considerable interest 
and use to naturalists and to business men. 
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MfSi Fisher : or the Future of Humour. By Robert 
Graves. Pp. 95. Diogenes: or the Future of 
Leisure . By C. E. M. Joad. Pp. 102. Romulus : 
or the Future of the Child . By Robert T. Lewis. 
Pp. 95, Hibernia : or the Future of Ireland*. By 
Bolton C. Waller. Pp. 96. (To-day and To¬ 
morrow Series.) (London: Kegan Pan! and 
Co., Ltd.: New York: E. P. Dutton and Co., 
1928 and 1929.) 2s. 6d. net each. 

An interesting literary feast is that provided in 
the “ To-day and To-morrow 99 Series. A hundred 
6 in. x4 in. pages give no scope for exhaustive 
treatment of any subject, but the writers selected 
are doubtless those most capable in the main of 
doing justice within the defined limits. It is un¬ 
safe to generalise, but these four, out of a library 
approaching one hundred volumes, may be taken 
as representative. The chief titles lend an initial 
quaintness. One of the four, however, “ The 
Future of Humour ”, is deplorably lacking in this 
quality ; the three other selected works are en¬ 
tirely convincing. Mr. Joad considers the “ Future 
of Leisure ” in sympathetic style and laments the 
destruction of the countryside, Mr. Lewis in his 
" Romulus 99 crystallises the modern attitude 
towards child education. Both Mr. Waller in his 
thoughtful “ Hibernia ” and Mr. Joad may illumi¬ 
nate Mr. Graves in regard to true humour : “ Good 
taste is hard to come by and easy to lose ”, writes 
Mr. Joad, and Mr. Waller depicts the cynic admir¬ 
ably, to whom he attributes the view that “ any 
man who has his hand on the tiller must also have 
his hand in the till Will the future establish 
the accuracy of the views expressed by these 
augurs in their engaging theses ? P. L. M, 

The Propionic Acid Bacteria . By C. B. van Niel. 
pp. viii + 187+4 plates. (Haarlem : J, W. 
Boissevain and Co., 1928.) 3 dollars. 

The increasing industrial importance of propionic 
acid for the preparation of esters and ketones 
(methylethyl- and diethyl-ketone), and for applica¬ 
tion in the cellulose industry, led the author to 
submit the group of propionic acid bacteria to a 
thorough re-investigation, the results of which are 
contained in this monograph. 

These organisms occur m milk and other dairy 
products and are best obtained from Emmentaler 
cheese (Gruydre), in which they are responsible for 
the formation of the characteristic * eyes ’—bubbles 
filled with carbon dioxide produced as the result 
of the propionic acid fermentation. The bacteria, 
for which the author, following Orla Jenson, adopts 
the generic name Propionioacterium t are facul¬ 
tative anaerobes, and their characteristic chemical 
effect is the fermentation of lactic acid and glucose, 
and in some cases the disaccharides and the poiy- 
hydrio alcohols, with production of propionic, acetic 
and carbonic acids. Acetic and carbonic acids are 
produced in molecular proportions from lactic acid, 
whilst the molecular ratio of propionic to acetic 
acid is about 1*8, whereas in the fermentation of 
glucose this ratio rises to 2-4, and from glycerol 
almost pure propionic acid is produced. The 
author considers that the manufacture of propionic 
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acid by the action of these bacteria on glucose is a 
feasible proposition, the great drawback being the 
slow rate of fermentation. His monograph will 
supply any prospective manufacturer with a large 
amount of information on which to base hie process. 

Dairy Bacteriology . By Prof, Bernard W. Hammer. 
(Wiley Agricultural Series.) Pp. xii +473. (New 
York : John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1928.) 25s. net. 

Dr. Hammer's book covers considerable ground 
in an interesting and comprehensive manner, and 
will doubtless be of great use to students of dairy 
bacteriology and dairy husbandry. It deals with 
the normal and abnormal microbiology of milk, 
cream, butter, and cheese, the methods of preserva¬ 
tion of dairy products, and testa for quality of milk 
and cream. Sections are devoted to the bacterio¬ 
logy of evaporated, sweetened, condensed and 
powdered milks, ice cream and fermented milks 
(Bulgarian butter-milk, Acidophilus milk, etc.). 
The subject of butter cultures (‘ starters ’) is well 
treated, and the importance of the presence of 
the * associated ’ citric acid fermenting organisms 
(Streptococcus citrovorus and S. paracitrovorus) in 
addition to the lactic acid bacteria, is stressed. 

An important section of the work is devoted to 
the spread of human disease through milk and its 
derivatives, both with regard to diseases in which 
the infecting virus comes primarily from the pro¬ 
ducing animals (bovine tuberculosis, Malta fever) 
and those in which the milk or milk products are 
contaminated from human sources (typhoid, diph¬ 
theria). In the former connexion the relationship 
between Brucella abortus and B. melitensis is gone 
into at some length, the two organisms being re¬ 
garded as varieties of the same species and produc¬ 
ing similar types of human infection. 

R. St. J.-B. 

Cours d'&ectricitd industrielle d Vusage des ettves- 
ingenieurs: lemons professdes d Vlnetitut industriel 
du Nord. Par A. Defretin. Tome 1 : L’lSlee - 
tricitd dans la science de Vingdnieur. Pp. xi + 582. 
(Paris : Hermann et Cie, 1929.) 95 francs. 

Thts treatise on industrial electricity will be com¬ 
pleted in three volumes. The first volume is 
divided into two parts. In the first part the general 
properties of fixed electrical circuits and of electrical 
machines are described. The style of the author is 
admirably clear and he takes great pains to simplify 
the theory. He lays stress on the importance of 
the student examining his equations to see that 
they are homogeneous, a point whioh is frequently 
neglected by industrial writers. He points out that 
permeability is a double valued function and ex¬ 
plains why engineers in their formulas adopt a 
constant value for it. 

Instead of the f wattd 9 and ‘ d^watt^ * formerly 
commonly used by French writers, we have 
‘ active ” and 1 reactive which we think much 
better. Very clear line diagrams are given to 
illustrate the working of dynamos and alternators. 
Photographs of parts of actual machines are kept 
quite distinct from the text and are shown at the 
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end of the book. When the student has mastered 
the theory, he will find it an excellent exercise to 
find out the function of the various parts of the 
machines shown. A good description is given of 
mercury vapour rectifiers, both single phase and 
polyphase. Quite a satisfactory and useful theory 
of their working is given, relations being found 
between the power expended, the voltages, and the 
currents. 

Colour and Colour Theories, By Christine Ladd- 
Franklin. (International Library of Psychology, 
Philosophy and Scientific Method.) Pp. xv + 
287 +9 plates. (London : Kegan Paul and Co,, 
Ltd. ; New York : Harcourt, Brace and Co., 
1929.) 12*. M. net. 

This book gathers together the scattered records 
of the life-work of Dr. Ladd-Franklin on the sub¬ 
ject of colour vision, and thereby enables the value 
of that work to be more readily assessed. Possibly 
the best short indication of the nature of that work 
and its accompanying battles is supplied by the 
author herself in her review of Parsons' ” Colour 
Vision ” : “ The very discreditable state of Colour 
discussion . . . may be summed up ... in this 
way : 

Helmholtz. Hexing. 

Trichromatism is a fact. Tetrachromatism is a fact. 

“These are evidently two absolutely contradict¬ 
ory statements, but both are true. Quefaire? At 
this point I felt myself obliged to interfere, with 
(1) a reformed terminology, and (2) an adequate 
colour theory.. I substitute for the above two 
statements this: 

The Development Theory. 

“ Tri-receptorism is a fact and tetrachromatism is 
a fact, and these two facts are reconciled in the 
development colour theory—. ...” R. J. B. 

The Child's Conception of the World. By Prof.' 
Jean Piaget. Translated by Joan and Andrew 
Tomlinson. (International Library of Psycho¬ 
logy, Philosophy and Scientific Method.) Pp. 
ix + 397. (London : Kegan Paul and Co., Ltd. ; 
New' York : Harcourt, Brace and Co., 1929.) 
12a, firf. net. 

Pbof. Piaget herein gives the next step in the 
attempt to interpret the results of the painstaking 
investigations in child psychology carried out at 
the Institut Rousseau. The problems here dealt 
with are distinct from those dealt with in his 
“ Studies in Child Logic ”, and w'iil be followed by 
a further volume dealing with the “ child’s physics 
and the analysis of the explanations children give 
. , . concerning the detail of phenomena and the 
way .in which transformations and movements take 
place 

The book is divided into three parts under the 
heads realism, animism, artificialism. In the first, 
the origin and growth of a child’s notions of thought 
and dreams are dealt with. In the second we find 
consciousness attributed to things and the growth 
of the concept of life. In the third the development 
of ideas as to the origin of common objects, as sun 
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and moon, trees and mountains, are followed, and 
the meaning and origin of child artificialism con¬ 
sidered. R. J. B. 

Uber Druckachieferung im varistiachen Qebirgs- 
korper . Von Prof. Dr. Axel Bom.' (Fort- 
schritte der Geologie und Palaontologie, heraus- 
gegeben von Prof. Dr. W. Soergel, Band 7, 
Heft 22.) Pp. vii + 329-428 + 6 Tafeln. (Berlin : 
Gebriider Borntraeger, 1929.) 12 gold marks. 
The Druckachieferung is interpreted as pressure- 
cleavage which oonverts clays into clay-slates and 
sericitic phyllites. The process is explained as the 
beginning of dynamo-roetamorphism ; the various 
stages, which are classified as shale, jointed mud¬ 
stones, block cleavage, smooth cleavage, and fold- 
cleavage, and the microscopic changes in the rocks, 
are well described and illustrated by Dr. Bom. 

The monograph deals with the development of 
the slates in the Rhineland, Harz, and Thuringia 
and Bohemia. In the bibliography the only 
British authors included are Sharp, Hutchins, and 
North. A useful table gives some equivalent terms 
in English, French, and German. 

What is Eugenics ? By Major Leonard Darwin. 
(The Forum Series, No. 9.) Pp. viii + 88. 
(London : Watts and Co., 1928.) 1*. net. 

In many ways this tiny volume is a more effective 
plea for a eugenic social policy than the same 
author’s large work, " The Need for Eugenic 
Reform The need for brevity has made him 
concentrate on essentials and disregard relatively 
unimportant considerations, while the stylo is 
clearer and less involved. Starting with domestic 
animals and the selection, oonscious and uncon¬ 
scious, to which man has subjected them, he leads 
the reader on naturally to consider man himself as 
fundamentally kin to them, the product of evolu¬ 
tion by heredity and natural selection. The inter¬ 
action of heredity and environment is explained 
with simplicity and common sense: and a swift 
glance, in the light of these biological principles, is 
given to the nation’s racial qualities. The remain¬ 
ing chapters are devoted to the possibility and 
desirability of eugenic methods. The book is the 
best brief answer yet published to the question the 
title asks. 

Le toUmisme . Par Maurice Besson. (Biblioth&que 

g6n6rale illustnJe, 10.) Pp. 80 + 60 planches. 
(Paris : Les Editions Rieder, 1929.) 22 francs. 
This book may be interesting to the French public, 
but it is of little value for English students, as the 
subject has been dealt with at greater length and 
with more insight and accuracy by many English- 
speaking writers. An example of the lack of 
knowledge shown is afforded by the following 
quotation : “ If the Papuan peoples of New Guinea 
are not totemic, in the western part of this great 
island, amongst those of the eastern zone, there 
exist tribes organised into clans but possessing no 
totems and not observing taboos ”. The biblio¬ 
graphy is meagre. There ore 31 excellent plates, 
which are not referred to in the text; this is 
scarcely remarkable, as few have any bearing on 
totemism ; two of the figures are upside down. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
ojnnions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Earthquake Sounds heard at Great Distances. 

The severe earthquake which occurred in New 
Zealand on June 17, 1929, was remarkable for the 
great distance at which the sounds which accompanied 
the shock could bo heard. 

The sounds were extraordinarily loud. After the 
shock, people rushed out of whatever building they 
were in. They were calming down when these tre¬ 
mendous booming sounds were heard. I have heard 
some say that they thought the earthquake had 
started a new volcano, or a terrific eruption had 



taken place at the hot spring district at Taupo. In 
the commotion following an earthquake it is very 
difficult to obtain accurate figures for time elapsing 
between two events. 

At Wellington, 105 km. from the epicentre, the 
sounds were heard approximately 12*5 minutes after 
the first earth movement was felt. The sounds were 
described by various observers as resembling heavy 
rumblings, detonations, boiler explosions, and naval 
gun practice. Observers gave widely differing esti¬ 
mates of the loudness of sounds heard, but they were 
‘sufficiently intense to add to the general alarm. The 
sound appeared to come from a bank of clouds to the 
south, in the general direction of the epicentre, and 
continued for about an hour. 

The sounds were reported from coastal towns along 
the Taranaki Bight and so far north as New Plymouth 
(Fig. 1). Observers differed considerably about the 
length of time intervening between the first earth 
movement and the first sound. The most trustworthy 
data are set out below. 

The epicentre and source of sound were generally 
believed to be at Murchison. The sounds in the area 
of greatest destruction were deafening and of extreme 
loudness, creating as great panic as the earthquake 
itself. Most observers described them as tremendous 
subterranean explosions. At Nelson, about 85 km. 
from Murchison, the sounds resembled the whistling 
tod rush of wind. At Blenheim, 130 km. from the 
epicentre, only sounds of a local origin directly con- 
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nected with the earthquake were heard. There is 
some indication of a zone of silence at several places 
125 km. distant, but owing to the general oommotion, 
sounds had to be comparatively loud to be heard. 

Transmission Time or Earthquake 8otmns. 


Place. 

Distance 

from 

Epicentre. 

Time after 
Earthquake 
Kelt. 

Time aftA Earth 
Movement at 
Epkt'ntrc. 


km. 

see. 

sec. 

Wellington 

165 

750 

817 

Orongorongo . 

175 

075 

740 

Patea 

224 

000 

091 

Hawera . 

239 

600 

098 

Wanganui 

240 

720 

824 

Stratford 

250 

900 

1000 

Inglewood 

272 

900 

ion 

Mean 

224 

735 

828 


Observers probably felt the transverse (£) earth¬ 
quake waves, which have an approximate velocity of 
245 m./s. The earth movements at the epicentre 
occurred within a few seconds of the accompanying 
explosive sounds. The time given in the last column 
is the computed time elapsing after the sounds started 
at Murchison until heard at the various stations in the 
Taranaki Bight. A time curve (Fig. 2) drawn from 
these data approximates closely to that found from 
great explosions. In most cases the sounds are seen 
to have taken longer than required if they had 
travelled along the surface at the normal rate of 
340 m./s. in still air. 

Doubtless the sound went up to a considerable 
height and was refracted downward either at a 
marked inversion in the upper troposphere or in a 
higher layer in the stratosphere with a marked 
variation of temperature or density. The average 
time lag agreed very closely with that which would 
occur from Borne's hypothesis of a change in density 
at high levels duo to a hydrogen-helium atmosphere. 

Good weather conditions prevailed over New Zea¬ 
land on June 17. An intense anticyclone hod boon 
slowly advancing over the Dominion for several days 
prior to the earth¬ 
quake. Over the 
Taranaki Bight 
the winds were 
south-west, force 
4, and favourable 
for the transmis¬ 
sion of sound to 
the majority of 
stations in Table 
I. Although a 
northerly air was 
blowing at Well¬ 
ington at the 
ground, pilot bal¬ 
loon observations 
showed that at 
one to two km. 
south-west winds 
were blowing with 
an average velo¬ 
city of 6 rn./s. 

The sky was half overcast with cumulus clouds. 

It is remarkable that sounds were not reported 
from points south of the epicentre. The level, thickly 
populated Canterbury Plains lying within a radius of 
Wo hundred kilometres were favourably situated for 
hearing sounds. Calms or easterly airs were recorded 
at all stations between the epicentre and this district. 
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This absence of sound suggests uneven refraction at 
an inversion in the troposphere. From the area of 
audibility it would appear that the inversion extended 
over the Taranaki Bight, but did not extend south¬ 
ward over the Canterbury Plains. The anticyclonic 
weather conditions which had prevailed for several 
days were favourable for the establishment of an 
inversion. Andrew Thomson. 

Meteorological Office, 

Wellington, New Zealand, Aug. 26. 


Mr. Thomson’s report with regard to the sounds 
proceeding from the New Zealand Earthquake of 
June 17, 1929, iB of great interest. 

It ia usual for sounds to be heard coming from 
the ground in the neighbourhood of the epicentre of 
an earthquake, but I have found no earlier reference 
to sounds transmitted through the air to great dis¬ 
tances from such an origin. 

One difficulty in understanding the phenomenon is 
that owing to the high velocity of sound in rocks, 
waves coming from below and refracted into the air 
must pass upwards nearly vertically. (Gutenberg, 

41 Grundlagon dor Erdbebenkunde ”, p. 35, gives 13° 
as the maximum inclination to the vertical.) No 
possible constitution of the atmosphere would permit 
the return of such waves to the ground. 

Mr. Thomson remarks that the times he lias com¬ 
puted for the passage of the initial aerial disturbance 
from Murchison to various places are on the average j 


out that the earthquake occurred during the New 
Zealand winter and that transmission to north-east in 
the southern hemisphere is analogous to transmission 
to south-east in the northern hemisphere. 

According to War-time experience, the firing on the 
Western Front was heard in England in * summer, 
in Switzerland in winter. It appears that in our 
part of the world the zone of abnormal audibility is 
to be found to the north-west of the source of sound 
in summer and to the south-east in winter. It is not 
unlikely that a similar rule holds good in New Zealand, 
abnormal audibility being possible to the south-west 
in summer and to the north-east in winter. 

I hope that interest in the subject will be stimulated 
by the experiences related by Mr. Thomson and that 
an experimental investigation of the transmission of 
air waves to great distances will be undertaken in 
New Zealand. F. J. W. Whipple 

Kew Observatory, (Superintendent). 

Richmond, Surrey, Oct. 15. 


Vacuum Spark Spectra in the Extreme Ultra-Violet 
down to 100 A. 

Using a vacuum spectrometer for the extreme 
ultra-violet, designed by Prof. M. Siegbahn and built 
in this laboratory, we have succeeded in obtaining 
and measuring optical spectra down to 100 A. 
Especially in the region below 600 A., the increase 
in intensity and dispersion is considerable. A single 
exposure (time of exposure 6-15 min.) on a Schumann 




250 300 A. 

Kid. ].—Spark apectrum of copper (lower end). Enlarged 4 time*. 


such as are found for the ‘ abnormal * audibility of 
explosions. The average time in his table is 828 
seconds for the average distance 224 km. According 
to observations in England, 1 the time of passage of the 
sound from gunfire to a distance 224 km. would be 
about 760 seconds, that is, the delay as compared 
with normal transmission of sound is 100 seconds as 
compared with Thomson’s 168 seconds. In rough 
estimates such a difference is to be expected. It 
should be noted, however, that the more accurate 
observations show that von dem Borne’s hypothesis 
is not tenable. It is now believed that abnormal 
audibility is to be explained 8 by the high temperature 
of the layers between 40 km, and 60 km, above 
ground from which the air waves return to earth. 

Mr. Thomson lays stress on the fact that the sounds 
were heard to the north-east of the epicentre and not to 
the south-west. In this connexion it may be pointed 


\ bit. Research Council Commission on Solar and Terrestria 
Relationships. 2nd Report. 117: 1929. 

* Natuns, ill, 1ST; iw8; 111, 309; 1926. 
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plate 260 mm. in length gives the region up to 1250 
A. with dispersions or 3-5 A./mm. at 100 A. and 6-5 
A./mm. at 1000 A., a concave grating on speculum 
metal with 571 lines per millimetre being used. 

On a spectrogram of copper (Fig. 1) taken with a 
slit width of 0 005 mm., all the lines given by Millikan 
(Millikan and Bowen : Phye. Eev, t 29, p. 1; 1924) 
down to 155*7 A. are found as intense line-groups. 
Our measurements on this element extend to 126 A* 
and include about one hundred and forty lines below 
200 A. 

An investigation of the lighter elements from lithium 
{3) to fluorine (0) has revealed hitherto unknown spectral 
series of highly ionised atoms. The lines reported by 
Millikan and Bowen are generally found within their 
limits of error. Especially below 400A. they are, how¬ 
ever, separated into two or more components. But we 
have not been able to check the lines at 136*6 A. and 
144*3 A. ascribed by Millikan to oxygen, which have 
hitherto been considered as the shortest wave-lengths 
measured in optical spectra. 
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Starting from the hydrogen line at 1215-08 A., a 
system of wave-length standards has been determined, 
extending to 192 A., in very good agreement with 
the measurements by Bowen in the region above 
500 A. 

In the spectrum of Li II we have measured the first 
three lines of the principal series 1 S - m P. 


Li II. 

XA. 

V, 

m P. 

1 s. 

1 8 - 2 P 

199,263 

501849 

108263 

610112 

1 8 - 3 P 

177,99 

561829 

48330 

610-169 

1 8 - 4 P 

171,54 

582954 

27247 

610-201 


The P-terms are those given by Werner from higher 
series (Copenhagen 1927). 

Taking 610-112:1 100 cm. -1 from 1 8 - 2 P, which 
is a mean value from four spectrograms, we get for 
the ionisation potential of Li II 

610*112 x 1*2339 x 10‘ 4 = 75-282 ±0 012 volts. 

We have also obtained the first line of the corre¬ 
sponding series for Be lli, thus extending the ultra¬ 
violet spectrum to 100-26 A. Though the ratio of 
grating-space to wave-length is about 180, the line 

Be III .18-2? 


Oct. 12. I should like to deal with all three letters 
at the same time. 

1. Prof. Garstang's letter appears to me to be trivial 
and not to touch the main point at issue. Let me 
briefly restate this principle. When a man builds a 
house he is the selector of the materials, and his mind 
guides the selection. In so-called 1 natural selection * 
there is no selector : when an animal is 4 selected \ 
all that is meant is that it is there—if we ask why it 
is there, the answer is that it ‘ fits the environment ’; 
if we inquire further why it fits the environment, we 
are told ‘ because it is a favourable variation * ; if 
now we seek to discover what produced the favourable 
variation we are told 1 the environment * (‘ conditions 
of life Darwin), therefore the surviving organism ip the 
one which reacts best to the environment , which was my 
point. For the rest I commend with confidence Prof. 
Garstang’s letter, both as to logic and taste, to the 
judgment of readers of Nature. 

2. The thoughtful and reasonable letter of Mr. 
Haldane deserves a more detailed answer, which I 
shall give as briefly as possible. 



I I 

100 150 


I 

200 



250 300 A. 

Fig. 2.—Spark spectrum of beryllium (lower end). Enlarged 4 times. 


appears extremely sharp (Fig. 2). The spectrum of 
Be III was hitherto unknown and the 2 P term un¬ 
determined. 

If we extrapolate 2 P from He I and Li II, we have 


and 


2 P— 243-203 ± 500 cm.-*, 
1£-2P= 997-506 ± 300 cm. -1 , 

1 8 *= 1240*769 ± 800 cm.-*. 


From this we calculate the ionisation potential of 
Be III to be 153-10 ± 0-10 volts. 

In closing this brief preliminary report, we may re¬ 
call that Mr. Stiderman, working in this laboratory, 
Recently followed the X-ray iC-series of the lighter 
elements down to and including beryllium. The 
K* line of this element as given by Sdderman extends 
from 111 A. to 122 A. with its maximum at 113-4 A. 
It is interesting to note that the optical spectra and 
the X-ray spectra of the same element thus overlap 
each other. Bengt EdlAn. 

Algot Ericson. 

Physics Laboratory, University, Upsala, 

Sept. 20. 


Natural Selection. 

My letter on “ Natural Seleotion ”, which appeared 
in Nature of Aug. 10, has provoked comments from 
three correspondents, namely. Prof. Garstang, whose 
letter appeared in the issue of Sept. 14, Mr. J. B. S. 
Haldane, whose letter was published on Sept. 21, and, 
lastly. Prof. Poulton, in his letter in the issue of 
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Mr. Haldane asks whether, when I reject natural 
selection as a cause of evolution with one hand, I am 
not accepting it with the other, when I say that the 
most vigorous survives. Did not Darwin talk of the 
‘ survival of the fittest ’ ? My answer is, No ! The 
two statements are not equivalent. ‘ Fitness * in 
Darwin’s mouth meant any chance correspondence 
between an idiosynorasy of an individual organism 
and the environment. Vigour, on the contrary, 
denotes a certain level of intensity of life which is 
essentially the same thing in all organisms where U 
occurs. This intensity connotes the efficient per¬ 
formance of all the vital functions, including the 
function of growth ; and it is through this last function 
that the organism acquires all its characters including 
those that distinguish it as an individual from its fellows 
of the same race ; these are the so-called 1 fluctuating 
variations * of Darwin. Natural selection then, in 
weeding out the less vigorous, leaves to survive those 
in whom growth and other functions are most healthy, 
and only these realise to the full the typical characters 
of the species. Consequently by it the species is 
kept true to type and healthy, but nothing new is 
produced. Of course, if we make the further assump¬ 
tion, that if the environment changes then the vigorous 
individuals respond to the change by new habits of 
growth, then I agree, only this is not Darwinism but 
Lamarckism. 

Mr. Haldane further complains 'that I reject muta 
tions as * pathological \ Under this head I included 
those deviations from type which do occur rarely in 
Nature, and frequently turn up in the farmyard and 

s2 
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garden, and have been the subject of intensive study 
on the part of geneticists. ‘ Pathological ’ perhaps 
conveys a slightly wrong impression, but if I say that 
all mutations are the outward sign of inward con¬ 
stitutional weakness my meaning will be clear. To 
give all the evidence in favour of this view would 
occupy too much space—the recent experimental 
results all point in this direction. I think that the 
most unexpected and dramatic support for this posi¬ 
tion came from Mohr, a distinguished geneticist, in 
an address delivered to the Genetic Society about two 
years ago, at which, so far as my memory serves me, 
Mr. Haldane was not present. Mohr compared the 
mutations of Drosophila to the colours of the spectrum. 
At the red end thoro were the (imaginary) 4 modifying 
factors which produoed no effect by themselves on 
the appearance of the animal, and did not impair its 
vigour. As one passed towards the blue end the 
mutations produoed visible changes in form and 
lessened the viability until the sub-lethal mutations 
were reached corresponding to the violet rays, which 
entailed the almost certain death of the individuals 
embodying them. Therefore, since mutating in¬ 
dividuals are always the least vigorous, they can have 
played no part in the foundation of natural species ; 
m a word, they have had no part in evolution. This 
view was also endorsed by the late Dr, Bateson in my 
laboratory about one and a half years before his 
death. * 

I fail utterly to see the relevance to this question 
of the Russian experiments quoted by Mr. Haldane. 
That of two wild varieties brought into cultivation 
and planted together, one should kill out the other 
is exactly what I should expect. That this result 
should be due to the fact that one was better suited 
to the new environment I gladly concede, but this 
4 suiting * was the result of habits of growth and 
metabolism slowly acquired by the species in the age¬ 
long response of vigorous individuals to their natural 
environment. 

But, says Mr. Haldane, vigour is controlled by 
Mendelian ‘ genes \ I envy Mr. Haldane his child¬ 
like faith in the Mendelian genes. Mendelian genes 
are abstractions which exist in the mind of the 
geneticist and nowhere else . Mr. Haldane, who is a 
most able mathematician, knows very well that by 
properly choosing your genes any conceivable differ¬ 
ence between two races or mutations can be made to 
fit. As an old Oxford ‘ greats ’ man, he is also well 
aware that a proof of the validity of the Mendelian 
scheme attained in this way is not worth the paper 
it is written on. 

I cordially agree with Mr. Haldane that physio¬ 
logical differences are the really decisive factors in the 
survival of species. I hope to live to see a rational 
quantitative explanation of these differences in vigour 
put forward—not an explanation in terms of imaginary 
and undemonstrable ‘ genes \ 

Mr. Haldane's concluding statement fills me with 
amazement. He suggests that the random crossing 
of different genes distributed throughout wild species 
may supply the material on which natural selection 
may act. Suppose that we grant for a moment that 
genes are realities ; then the grossing of the genes 
existing in a species would give a limited number of 
combinations ; selection amongst these would leave 
only a few surviving, and when this had been done 
no further evolution would be possible. If he says 
that new genes arise, then this is equivalent to saying 
that new variations arise; and we shall have to 
inquire what are the causes of these new variations, 
ana the whole question is in the tnelting-pot again. 
The mutations of the farmyard and garden certainly 
will not help us, and for an example of the bankruptcy 
of any attempt to apply the * gene ' theory to explain 
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the difference between two natural local races I 
recommend to Mr. Haldane a close study of Gold¬ 
schmidt^ work on the geographical races of Lymantria 
dispar , 

3. Prof. Foulton, from whom it is a pleasure even 
to differ, and with whom it would be a joy to agree, 
deals chiefly with the question as to how far adult 
butterflies are attacked by birds. On this subject 
I do not profess to be an expert; in my original letter 
I quoted the opinion of Bergh, who claimed to have 
made an exhaustive investigation of the subject, and 
he could find little evidence of such attacks. Prof. 
Poulton is probably more nearly right than Bergh 
was, though I must say that the additional evidence 
which he brings is not overwhelming. But the real 
point is this ; even if Prof. Poulton could prove— 
and he is much too honest to olaim this—that certain 
butterflies escaped being eaten because their wings 
had a certain pattern of pigment, this would throw no 
light on the process by which they acquired this 
pattern. In the days of Prof. Poulton*s youth, and 
of my boyhood, to prove an evolutionary series all 
that was regarded as necessary was to arrange a series 
of living organisms in a series. We have outgrown 
this crude reasoning : the course which evolution has 
pursued can be determined with almost absolute 
certainty in a few special cases : (a) by lineage series 
in paleeontology; (6) by the close comparison of allied 
subspecies or races; (c) by the stuay of individual 
development. It is from the study of cases like these 
that the laws of 4 evolution * should be deduced ; and 
when anyone of these oases has been successfully 
analysed, evolution has been found to resolve itself 
into 4 slow functional change 

E. W. MacBridb. 

Imperial College of Science, 

South Kensington, 

London, S.W.7. 

The Scattering of Light in Colloidal 
Solutions and Gels. 

The scattering of light in colloidal solutions is a 
fundamental property, which depends upon the size, 
shape, and nature of the colloidal particles, and is 
therefore expected to reveal the intimate changes 
taking place in those systems under different con¬ 
ditions. I planned about three years ago to investi¬ 
gate the different colloidal-chemical problems by a 
systematic application of the light-scattering tech¬ 
nique. Some of the problems which have been so far 
investigated are : (1) the mechanism of the forma¬ 
tion of colloidal solutions from moleoularly dispersed 
material; (2) phenomena like the ageing and coagu¬ 
lation of sols ; (3) studies in soap solutions and gels ; 
(4) mechanism of the swelling of gels, and so on. 

The investigations oonsist essentially of the measure¬ 
ment of the intensity and depolarisation of the 
scattered light, combined with an ultramicroscopio 
examination (wherever possible), and a study of 
other physical properties. 

One of the systems first studied was agar sol, and 
some of the results obtained have been published 
already (Proc. Boy. Soc, t 188 A, p, 76 ; 1929). The 
other systems investigated include gelatin ana silicic 
acid sols and also soap, solutions. Some of the inter¬ 
esting results obtained are briefly given below : 

(1) The mechanism of the formation of silioio acid 
sols by the hydrolysis of methyl silicate has been 
investigated by following the changes in the intensity 
of the Tyndall light with time. The results indicate 
that primary partioles are formed at first and that 
these form bigger aggregates after some time. 

(2) The changes in the light-scattering capacity 
during the ageing of silicic acid sols have also been 
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studied. The time - Tyndall intensity curves are 
quite regular and distinctly shaped, being at first 
convex to the time axis and concave towards the 
later half. The results could be explained both 
qualitatively and quantitatively by assuming that 
ageing consists of the slow aggregation of colloid 
particles, and that the formation of these aggregates, 
upon which the increase in the intensity of the Tyndall 
light depends, is determined by two factors— (a) an 
increase in the number of effective collisions between 
the particles, probably due to a slow decrease in 
their charge, and (6) a continual decrease in the 
number of the original particles, which causes a 
corresponding decrease in the rate of formation of the 
aggregates. 

(3) The results obtained with gelatin sols (at the 
iso-electric point) are very similar to those of agar 
sols (loc. oit.). The following view is suggested to 
explain the results : Gelatin sols have been considered 
to be polydisperse systems in which part of the 
gelatin is present in the molecularly dispersed con¬ 
dition, and the rest as polymolecular micella. The 
extent to whioh a particular sol is molecularly dis¬ 
persed depends upon its concentration and tempera¬ 
ture, In weak gelatin sols (less that 0*5 per cent) 
the gelatin is molecularly dispersed to a large extent. 
When such a sol (at the iso-electric point) is cooled 
below 25°, the intensity of the scattered light in¬ 
creases rapidly, whereas the depolarisation faotor 
first decreases, after which it increases. The explana¬ 
tion suggested for this phenomenon is that, as the 
molecular aggregates are formed, their spherical 
symmetry also increases. It may be interesting to 
mention that Mr. S. R. Rao ( Ind . Jour. Physics , Sep¬ 
tember 1928) observed a similar effect, namely, a 
decrease and a subsequent increase in the optical 
anisotropy as the molecular association of liquids like 
propionic and butyric acids increases. 

( 4 ) In the case of soap solutions (of which sodium 
oleate is taken as a typical case) some interesting 
results have been obtained. When a 0 5 N sodium 
oleate solution is cooled from 80°, there is only a 
slight increase in the Tyndall intensity until about 
25® ; but below 25° the intensity increases rapidly. 
The lower the temperature the more rapid is this 
increase. This suggests that lowering the tempera¬ 
ture causes a supersaturation of the solution, and 
hence the sodium oleate is condensed in the form of 
colloidal particles. This view is further supported by 
the recent work of Dr. Thiessen, who found that the 
formation of particles on suddenly cooling sodium 
oleate solutions obeys a law similar to that found by 
Prof. Tammann in the case of the formation of 
nuclei from supercooled liquids. 

Further, the temperature - Tyndall number curves 
do not follow the same course during the initial 
oooling and the subsequent heating of the sodium 
oleate solution ; that is, they show hysteresis , very 
similar to that observed by me in the case of agar and 
gelatin sols. The variation of the depolarisation 
faotor (0) when the solution is cooled shows a striking 
similarity to that observed with gelatin and agar sols, 
namely, a marked decrease in 0 at first and after¬ 
wards an increase. This indicates that we are here 
concerned with the formation of molecular aggre¬ 
gates, whioh have a greater spherical symmetry than 
the original molecules. 

One of the interesting points discovered by Prof. 
MoBain and Miss Laing is that the conductivity and 
the osmotic activity of a sodium oleate solution are 
unaffected when it sets to a clear gel. From this 
they conclude that the colloidal particles in the sol 
and gel must be identical in nature and amount. A 
mote significant property of colloidal solutions is 
their fight-scattering capacity. I have found that the 
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intensity of the light scattered by the clear gel of 
sodium oleate is distinctly higher than that of the 
sol state, thus indicating that the particles in the gel 
are bigger than in the boI. 

A detailed account of this work will bo published 
elsewhere. The above researches were carried out 
in the chemical laboratories of University ^College, 
London. I am at present carrying out an investiga¬ 
tion in the laboratory of physical chemistry, Upsala, 
to see how far the above views regarding the mole¬ 
cular state of gelatin are supported by an ultracentri¬ 
fugal study of gelatin sols. K. Krishnamurti. 

Upsala, Sweden, 

Oct. 3. 


A New Species of Cronartium from the 
Himalayas. 

Of the various parasitic rusts of the coniferous 
trees now under investigation, one which baffled us 
for many years and has been a serious pest of Pinus 
longifolia Roxb,, the Chir pine, in north and north¬ 
western India, has been recently worked out. The 
ffioidial stage (Fig. 1) which was formerly known as 



Fig. 1.—Section of Pinu* longifolia stem ihowing typical eDcidial aorl 
of peruUrmium himalayerue. 


Peridermium orientalis Cooke, and also as Perider- 
mium complanatum var. corticola Barclay, has been 
recently redesoribed as Peridermium himalayense 
Bagohee {Indian Forest Records , Botany Series, Vol. 
14, Part 3, 1929). This fungus has caused much 
mortality every year not only in the plantations of 
Almora (Fig. 2) and Naini Tai, but has also impeded 
natural regeneration in Kumaon and Garwhal Hima¬ 
layas, where the young pine stands appear to be 
doomed to eventual extermination. Tne infection 
and mortality is very severe in young crops of pine 
up to the advanced sapling stage, but the poles and 
mature trees are apparently safe from attack. The 
Cronartium stage has been discovered on Stvertia 
species, of which S. alata Royle, S . angustifolia Ham., 
8. cordata Wall., appear to be very susceptible to this 
rust. The biological relationship of the two stages 
has been proved recently by cross-inoculation experi¬ 
ments. The detailed report of this investigation will 
appear in a subsequent issue of Indian Forest Records . 

An interesting point appears in connexion with 
this stage of the fungus on the broad-leaved host. 
Swertia species, being annual herbs, appear soon after 
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the early monsoon rains, and at this .time infection 
takes place through the s&cidial spores from the 
diseased pine of the neighbourhood. They die off 
at the close of the autumn after a short span of 
life of about four months. On examination of the 
herbarium specimens at Dehra Dun, some were noticed 
with this rust on the leaves, specially S. a lata 
and S. cordata, They were oollected between the 
years 1891 and 1894 and from widely separated 
localities, from Bashahr, Punjab, and Jaunsar in the 
United Provinces. The earliest infection of pines 
was recorded from these divisions. The above 
species of Swertia, being native of the Himalayas, often 
grow in the Ghir pine forest ; if there is a diseased 
pine in the neighbourhood, there is a chance of infec- 


Raman Effect from Powdered Crystals. 

May I make the following remarks concerning 
Mr. A. C. Menzies* letter in Nature of Oct. 5, p. 511, 
on the “Raman Effect from Powdered Crystals". 
For several months I have been engaged in studying 
the Raman effect from different crystalline powders, 
and I can corroborate Mr. Menzies 1 statement that 
the reflection of the incident radiation by such powders 
is no obstacle in observing at least the stronger 
Raman lines. I tried several ways of obtaining Raman 
spectrograms, and found that the best results could be 
secured when the powdered crystals were filled into a 
rectangular plate-glass vessel of a few cubic centimetres 
contents, on which the light of a mercury aro was 
focused through one Bide surface, while the secondary 
radiation was observed by putting the spectrograph 
as close as possible to another side of the vessel 
perpendicular to that where the primary radiation 
entered. 

The scope of ray investigation was to oorapare the 
Raman spectra of different ciystals with the already 
known Raman spectra of solutions of those crystals 
in some liquid. My first material was naphthalene 
(C lfr H e ), the Raman spectrum of which is known as a 
liquid (of, A. Petrikaln and J. Hoehberg, Zeitschr. f . 
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phys. Chem B 3, 217 ; 1929) and as a solution in 
carbon tetrachloride (of. A. Dadieu and K. W. F. 
Kohlrausch, Sitzber. Wien , Akad., 11a, 138, 335 ; 
1929, and Phys. Zeitschr ., 30, 334 ; 1929), both of 
which are identical. 1 obtained 9 lines, namely, at 
the wave-numbers 21,541, 21,637, 21,910, 22,170, 
22,420, 23,320, 23,682, 23,950, and 24,195 cm.- 1 , all 
of which coincide within the experimental error with 
already known stronger Raman lines, which have 
been found and classified by the above-mentioned 
workers. I may add that with no other substance 
was I so little hampered by the continuous back¬ 
ground on the Raman spectrograms, which in this 
case very likely results from reflection of the primary 
radiation. The Raman lines came out especially 
clear, in fact, little less than in a solu¬ 
tion of carbon tetrachloride. 

1 proceeded then to the investiga¬ 
tion of some crystals, which, when 
dissolved in water, split up into ions, 
and I chose substances of which the 
solutions have already been investi¬ 
gated (cf. A. Carelli, P. Pringsheim, 
and B. Rosen, Zeitschr. f. Phys „ 51, 
511; 1928; R. G. Dickinson and R. T. 
Dillon, Proc. Nat . Acad., 16, 334; 
1929). For this reason amongst the 
nitrates those of sodium, ammonium, 
and calcium were chosen. The 4358 A. 
mercury line, when scattered by am¬ 
monium nitrate, {jives rise to two lines 
of almost equal intensity with wave¬ 
numbers 22,232 and 21,882 cm.’ 1 , cor¬ 
responding to a frequency shift of 706 
and 1056 cm. -1 respectively (against 723 
—weak—and 1050—strong—observed by Dickinson 
and Dillon). With calcium nitrate I obtained but one 
line with 21,884 cm.* 1 , corresponding to 1054 cm. -1 
shift (Dickinson and Dillon observed 1052 strong and 
723 weak). From sodium nitrate a strong line at 
21,864 cm. -1 was obtained (shift - 1074 against 1060 
as observed by Dickinson and Dillon), whilst the 
existence of two weaker lines remained doubtful. 
This is the only case where I found a difference out¬ 
side the experimental error between the 1050 shift in 
the solid state and in the solution. One large NaNO s 
crystal has since been examined by C. Schaefer, 
F. Matossi, and H, Aderhold (Phys. Zeitschr 30, 581; 
1929), and four lines were observed, which proves that 
the use of one big orystal, when available, is of course 
preferable to that of powder. The difference between 
the size of the shift in the solution and in the crystal¬ 
line state is corroborated and fully disoussed in this 
paper, but it seems not to exist for ammonium and 
calcium and also not for potassium (of. Mr. Menzies* 
communi cation). 

Of the other crystal powders investigated I can 
say that NaNO t gave one line at 21,005 cm." 1 , 
corresponding to a shift of 1333 (Carelli, Pringsheim, 
and Rosen observed 1303 and besides 090 and 786), 
and that NaCl and NH t Br gave no lines. As a last 
example solid carbon dioxide may be mentioned, with 
which I equally failed to obtain Raman lines, although 
one knows by the work of Rasetti on gaseous oarbon 
dioxide that such lines exist. R. BXr. 

Physikalisohes Institut der University, 

Zfirioh, Oot. 9. 


Golgi Body and Vacuome. 

A small piece of ovary of a very young pigeon 
was kept for about twenty minutes in a trough of 
dilute solution of neutral red, just pink in oolour 
(strength—1/25000 phymologioal salt solution); It 
was then teased out and examined under an oil im¬ 
mersion lens in artificial light. The young oocytes 



Fig. 2 .—Typical nape (left-hand portion) cauwd by heavy mortality of young growth as 
compared with the better stocking (right-hand portion). Attempt# to fill up the gaps 
by periodic io wings have been unsuccessful. 


tion of Swertia growing close by. It will be inter¬ 
esting to know from the historical side of the disease 
if some of the infected specimens have found their 
way to any other phanerogamic herbarium of the 
world. Not infrequently one can find certain fungi 
by looking through a collection of flowering plants in 
a herbarium. The species of Swertia carrying the 
Cronartiwn infection, the date of collection, and the 
locality, are the points which interest me. 

Krishnadas Bagchee. 

Myoological Laboratory, 

Forest Research Institute, Dehra Dun, 

Sept. 19. 
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showed a nucleus and a thick granular mass at one 
end of the nucleus in the general cytoplasm (C. F. 
D’Hollander’s “ yolk nucleus of Balbiani ” observed 
with classical methods). In this area particularly, in 
more advanced oocytes, could be seen the following 
three structures (Fig. 1). 

(1) A large number of small bodies, some of which 
are spherical, with a clear core in the middle, and 
others, very minute crescent-shaped structures, em¬ 
bracing a little dense archoplasm (G.B.). These we 
identify as Golgi bodies. We get exactly similar 



bodies occupying the same position in material fixed 
with silver nitrate formalin or osmic methods. 

(2) Prominent and highly refractive bodies each 
surrounded by two or three crescents of the nature of 
Golgi bodies referred to above. We identify these as 
Golgi yolk (G.Y.). 

(3) Dispersed in between the Golgi elements are 
groups of vesicles which take a cherry rod oolour with 
dilute neutral red, and are evidently Parat’s * vacuoine’ 
or Gatenby’s * vacuoles 1 (V.). 

After the red vacuoles had appeared, we added a 
little 2 per cent osmic acid, but observed no special 
change in the cells, except that the osmiophilic portion 
of the Golgi bodies got a little darker. The vacuoles 
remained unaffected . We then tried the reverse pro¬ 
cess, that is, we first examined the ovary in 2 per cent 
osmic acid solution. We could observe the Golgi 
bodies and refractive Golgi yolk but no vacuoles . On 
adding the dilute neutral red solution, the vacuoles 
appeared in about fifteen minutes. This evidently 
shows that the red bodies are not osraiophile and 
therefore are something totally different from Golgi 
bodies, which always respond to the well-known 
specific tests. D. R. Bh attacharya. 

R, S. Das. 

Zoology Dept., Allahabad, 

Sept. 20. 


Lethal Action of Ultra-Violet Light on Micro- 
Organisms in a High Vacuum. 

In comparing the action of low velocity electrons 
on micro-organisms with that of ultra-violet light, 
the question arose as to what the action of ultra¬ 
violet light on micro-organisms in a very high vacuum 
would be. It was rather expected that the lethal 
action in vacuo and in air might be different, since, 
in a high vacuum, the organisms are of necessity in a 
very dTy state and in open air they may be very 
moist. In order to get a general idea of the lethal 
action in vacuo the following experiments were 
tried. 

Slides of platinum and glass, coated with a thin 
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smear of Staphylococcus albus , were placed in a vacuum 
of 6 x 10" # mm. of mercury and exposed for various 
periods, through quartz, to the full radiation of a 
110 volt A.C, quartz mercury arc at a distance of 
24 inches. After exposure, the slides were removed 
from the vacuum, coated over with a thin strip of 
moist solid agar and incubated for from twenty »f our to 
forty-eight hours. The results obtained are as follows: 

1. Staphylococcus albus on gloss or platinum in a 
vacuum of 5 xlO" 6 mm. is readily killed by ultra¬ 
violet light. This may indicate that the lethal action 
is a direct one rather than due to some chemical change 
taking place. 

2. Comparison of slides exposed simultaneously in 
vacuo and in air show that the lethal action *n a 
vacuum is just as great as in air. D. A. Wells. 

Basic Science Research Laboratory, 

University of Cincinnati. 


Witchcraft and the Black Mass. 

In the notice of Dr. Kittredge’s “ Witchcraft in 
Old ond New England ” in Nature of Oct. 6, the 
reviewer says: “ Ono of the accused gave evidence that 
he had carried away from Mass a part of the Host, 
which points to a knowledge of the ritual now known as 
the Black Moss Surely this inference is very pre¬ 
carious. G. G. Coulton gives numerous examples 
of the use of the Host as a vaguely powerful charm, 
quite apart from any ritual except such as is implied 
in the use of any charm whatever ; for example, it 
was sometimes scattered over the fields to promote 
the growth of the crops. Such practices would seem 
to be the raw material out of which ritual is manu¬ 
factured, and suggest that the Black Mass would be 
a later development. H. Wallis Chapman. 

Whitethorns, King’s Road, 

Berkhamsted, Oct. 17. 

James Device’s statement must be taken in its 
context. If the Host had been required merely for 
the purpose of a charm, he would scarcely have been 
instructed to hand it over to “ a Thing ” which ho 
thought would have tom him to pieces when he failed. 
It is, therefore, legitimate to infer something more 
vital to the witches’ organisation. As Boguet only 
a few years before had had the Witches’ Sabbath 
and the Satanic Moss undor investigation, and Gauf- 
fridi’s case was raising the same issue, a reference to 
that ritual becomes still more probable, though 
whether due to the witness’s own knowledge or to the 
suggestion of his examiners remains an opon question. 
On the Continent the existence of the Satanic ritual 
had been recognised for centuries. 

The Reviewer. 


Dipterous Parasites of Tsetse Files. 

In a recent issue of the Bulletin of Entomological 
Research , Major E. E. Austen has a very interesting 
paper on the flies of the genus Thyridantkrax, which 
are parasitic on tsetse flies, and are the only Diptera 
known to be parasitic on Qlossina. I thought at once 
of the speoies of Qlossina fossil in the Miocene of 
Colorado, and of the numerous genera of Bombyliide 
also fossil in the same shales. These, or some of 
them, may well have been parasitic on Qlossina, and 
may have had something to do with its extinction in 
America. It is interesting to note, however, that 
Thyridanthrax belongs to a series of Bombyliidce 
little related to the fossil generd, and can have no 
connexion with them. T. D. A. Cockerell. 

University of Colorado, 

Boulder, Sept. 13. 
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Final Report on the Great Barrier Reef Expedition. 

By Dr. C. M. Yonge, Balfour Student in the University of Cambridge. 


rnHE last members of the Expedition left Low 
X Island on July 28, 1929, one year and twelve 
days after the arrival there of the original party 
from England. We were bo fortunate as to survive 
the year without serious illness and without damage 
to the huts, boats, and equipment. The original 
programme of work was not only completed in 
almost every particular but also was extended in 
many ways. It is also gratifying to report that 
the money raised (less than £9000 in actual 
money, though much assistance was received from 
shipping companies, the Queensland Government, 



Kru. 1 .—Map of the coast of North Queensland between Cairns In the 
south and the Flinders Group in the north, showing the Great 
Barrier Beef and principal Islands, and indicating the range of 
operations of the Expedition. 

and scientific sources, representing a considerable 
additional sum) proved sufficient, but only a very 
small sum remains for publication, and additional 
money will bo needed for this purpose. 

During the second half of the year spent on Low 
Island, work was extended in many directions up 
and down the Barrier, when the knowledge gained 
during the long period of intensive wort on the 
Island enabled the fullest use to be made of com¬ 
paratively short visits to other regions, Fig. 1, 
which shows the coast of Queensland from Cairns 
northward past Cooktown to the Flinders Islands, 
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a stretch of some 200 miles, covers the regions most 
intensively worked, plankton and hydrographic 
stations, dredging stations, and reef surveys being 
all appropriately indicated. 

In addition to their weekly station three miles 
east of Low Island, the boat party worked a series 
of stations inside and outside the Barrier at inter¬ 
vals between the Island and Cook’s Passage. They 
found no notable differences in the conditions at 
any of the inside stations from those obtained at 
flie regular station. An upwelling of the deeper 
water was found close to the Barrier face outside, 
oxygen saturation being little effected but nutrient 
salts being brought up from below. There was a 
notable difference in the forms of plankton taken 
outside. Mr. Orr, accompanied by Mr. Otter, 
visited Willis Island, the site of the Common¬ 
wealth Meteorological Station and some 240 miles 
from the coast, on the lighthouse steamer Cape 
Leeuwin, and t-ook a series of water bottle samples 
during tho voyage. The other work was carried 
out on the Magneta , a powerful motor launch hired 
from Townsville. 

A series of local dredging stations was also worked 
with the Magneta and an extended cruise made as 
far as the Ho wick Islands. The rectangular dredge 
and the Agassiz trawl were used, and a varied and 
interesting collection of the bottom fauna and flora 
was made. The mud bottom, which is very wide¬ 
spread within tho Barrier, is singularly deficient in 
life of any kind, but the sandy bottom around 
Lizard Island in particular is covered with a rich 
growth of Halimeda , on which lives a varied in¬ 
vertebrate fauna providing food for fish which 
there abound. Wherever there was a big tidal 
scour, the clean rocky bottom provided a rich, 
though difficult, dredging ground. Both dredging 
and trawling were attempted outside Cook’s Pas¬ 
sage and Papuan Pass in several hundred fathoms 
of water. Some material was obtained, but without 
an ocean-going boat equipped with suitable power 
winches, this type of work cannot be properly 
conducted. The small motor and friction winch 
purchased by the Expedition proved invaluable 
for dredging everywhere and for plankton and 
water samples in deep water. 

The shore party, accompanied by Mr. Spender 
as surveyor, carried out detailed ecological surveys 
of Three Isles, an island resembling Low Island in 
many particulars, and also of portions of the Outer 
Earner which was worked from Lizard Island. 
This latter excursion, earned out on the M.L. 
Tivoli from Townsville, was undertaken during the 
new moon spring tides in June, when remarkable 
day low tides were experienced. These coincided, 
fortunately, with calm weather, which alone ren¬ 
dered suoh work on the Outer Barrier possible. 
During these same low tides the remainder of the 
party at Low Island visited several of the adjacent 
reefs on the Ltuma, Fig. 2 gives some indication 
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of the wealth of coral exposed at Pixie Reef, a 
email coral formation which lies isolated in the 
middle of Trinity Opening. During the corre¬ 
sponding tides in July, a four-day trip was under¬ 
taken with the M.L. Daintree by the majority of 
the members of the Expedition and portions of the 
Outer Barrier to the north and south of Papuan 
Pass examined. The weather on this occasion 
was far from favourable, but the spectacle of the 
Pacific rollers breaking on the cemented outer 
ridge of the Barrier, on to which it was driven by 
a strong south-easterly gale, was of an impressive 
grandeur. 

A party consisting of Dr. and Mrs. Yonge, Mr. 
Moorbouse, and Mr. Nicholls left Low Island 
towards the end of April and spent five weeks in 
the Torres Straits. The pearling industry at 
Thursday Island was investigated, also the work 
of Papuan Industries, Ltd., at Badu Island, and 
a fortnight was spent on Murray Island, the site 
of Dr. Mayor’s expedition in 1913. The particular 
object of this trip was a survey, so far as the limited 
time allowed, of the marine industries in the Straits 
and an examination of further economic possi¬ 
bilities. The members of the party were especially 
impressed with the policy of the Queensland 
Government, which aims at making the Islanders 
self-supporting; they already run some thirty 
boats, cutters, and luggers, which collected a con¬ 
siderable proportion of the sixty thousand pounds 
worth of Trochus shell exported from Thursday 
Island during 1928. Dense shoals of * sardines ’ 
(a small clupeoid) congregate around the shores of 
Murray Island during the daytime, dispersing at 
night, presumably for food, for their stomachs 
are always found empty during the day. They 
probably come inshore for protection, as they are 
pursued relentlessly by sharks and other predatory 
fish. So dense are the shoals and so easy of access, 
that the natives are able to catch them with 



StO. E.—Bxppsed coral, largely epectes of Aeropora, on Pixie Beef, 
taken daring low water apringa at the beginning of June. 


multipronged spears, as many as six fish being 
sometimes caught with one throw of the spear. 
The more usual method of capture, however, is by 
means of a cast net, and Fig. 3 shows a typical 
catch. The economic possibilities of this fishery 
are apparent; the fish are always present, always 
accessible, and in practically unlimited numbers. 
Apaxt from existing fisheries, peariahell, Trochus , 
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b£ohe-de-mer, and turtle, there should be great 
possibilities in the development of a trade in cured 
fish with the East, while the value of dugong oil 
is such that a development of this fishery would 
probably be a sound commercial undertaking. The 
labour question is greatly simplified by the presence 



FIG. 3.—Typical catch of ‘ Bardtnea * 
after one throw of cant not at 
Murray Island, 


of a highly intelligent and physically almost perfect 
population on the Islands. 

The final excursion took place after the departure 
from Low Island, Miss Marshall, Mr. Orr, and Dr. 
and Mrs. Yonge breaking their journey south at 
Gladstone, whence they visited the Capricorn 
Islands, a series of isolated coral islands south of 
the true Barrier. Probably as a result of the more 
varied character of the winds, these islands differ 
considerably in character from the northern reefs, 
while the coral, though Jess rich in variety, is, if 
anything, more luxuriant and certainly more spec¬ 
tacular. The economic possibilities are consider¬ 
able ; there is a turtle-canning factory on Heron 
Island while fish are abundant, Gladstone possess¬ 
ing the only fish freezing and curing factory in 
Queensland. 

The routine work on phytoplankton and zoo¬ 
plankton from the station three miles east of Low 
Island and from the lagoon were continued until 
the end of year by Miss Marshall and Mr. Colman 
respectively. Only minor fluctuations were found. 
Mr. Colman also investigated the vertical distribu¬ 
tion of the plankton by day and by night, and 
found that tne surface waters by night were five 
or six times as rich as by day, while the night 
catches contained many organisms rarely caught 
by day. Miss Marshall also continued her work on 
the production of oxygen by the planuke of Pocil- 
lopora and Porites and found that, in the former, 
the production of oxygen is greatest between 
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9 a.m. and 3 p.m., when it just balances the loss 
due to respiration. 

As foreshadowed by the plankton figures, Mr. 
Orr failed to find any significant changes in the 
chemical constituents of the sea, in the course of 
his routine analyses. He continued work on the 
diurnal changes over the reef flat and in the man¬ 
groves, and for a comparison with the latter 
worked, in conjunction with Mr. Moorhouse and 
Mr. Nicholls, on those at the mouth of the River 
Daintree and made an examination of the river 
itself. With the assistance of Miss Marshall on 
the biological side, he continued his work on the 
distribution of sediment and its effect on corals 
with results which are not in agreement with current 
views. This work was completed by an examina¬ 
tion of the reef flat to a depth of 15 feet by a hand 
bore. The samples, which will have to be worked 
out later, were of unexpected interest, Low Island 
lying apparently on a foundation of soft mud ! 

The work of the shore party under the direction 
of Dr. Stephenson has been concerned primarily 
with the ecology of Low Island and of Three Isles 
and the region about Lizard Island. The general 
eoological survey of Low Island, a general account 
of the physical features of the island and of the 
faunas associated with the different regions, has 
been illustrated and extended by the detailed 
quantitative survey of narrow strips of ground 
traversing several different zones and by additional 
surveys of smaller patches. The arrival of Dr. 
E. Fraser and Dr. S. M. Manton, who both spent 
some four months on Low Island, alone rendered 
possible the completion of this extensive pro¬ 
gramme of work. Dr. Stephenson also had the 
assistance of Mrs. Stephenson, while Mr. Spender’s 
surveys of the various regions provided the topo¬ 
graphical background. 

The other work of the shore party included, as 
previously noted, an investigation of the breeding 
seasons of selected corals and other animals by the 
periodic taking of gonad samples over 10 months, 
and by other moans. Special attention was paid 
to the production of planulee by PociUopora and 
Forties, the development of which was studied in 
groat detail. Dr. Fraser also did interesting work 
on the development of a species of Eudendrium . 
The experiment on the growth rate of corals 
secured on to cement blocks was successfully 
completed with striking results in many cases. 
Further data were secured by the marking of corals 
in situ under water, using the diving helmet. A 
number of young colonies was collected on clean 
shells, stones, etc., put out for the purpose. Con¬ 
siderable collections of animals were made during 
the survey, while Mr. Tandy’s botanical collections 
wore supplemented in many ways, notably by the 
preparation by Miss M. D. Glynne, who stayed 
with us for three weeks in April, of a map showing 
the distribution of the Lithothamnion zones. 

Mr. Moorhouse confined himself very largely to 
work of economic importance, although he took 
every opportunity of assisting Mr. Orr and gaining 
experience in all branches of the work, experience 
which will be of great value to him in the future 
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when he will be in charge of work, largely economic 
in character, for the Government of Queensland. 
He has spent much time observing the habits and 
life-history of Trochus , which he found (contrary 
to previous reports) to discharge its eggs freely 
into the sea between the months of March and 
July, the smallest laying animal having a basal 
diameter of 5 cm. His work on their growth, from 
measurements of marked animals and monthly 
measurements of extensive unsorted collections, 
points to an increase of some 1*7 cm. in basal 
diameter in 7 months. He is also able to estimate 
the basal diameter of Trochus one, two, three, and 
four years old, respectively 2*5-3 cm., 4*5-5 cm., 
7-7*5 cm., and 9*5-10 om. This work represents 
the first accurate information about the breeding 
and growth of this economically most valuable 
animal. 

Excellent results were obtained with the sponges 
cut up and planted out, very considerable growth 
being reoorded. Work was continued on the breed¬ 
ing of beche-de-mer, while all possible information 
concerning the fish, either at first hand or from 
fishermen, was obtained. The work done on 
Murray Island has been noted above. 

The leader’s party, consisting of Dr. and Mrs. 
Yonge and Mr. Nicholls, continued their work on 
the physiology of corals and certain reef animals. 
The feeding mechanisms of some forty genera of 
corals were studied ; all were found quite capable 
of capturing animal prey, though the actual mechan¬ 
ism involved showed interesting variations. Further 
work on the digestive enzymes of corals showed 
that the amylase previously reported comes from 
the algae, not the coral, which, however, contains 
a weak glycogenase. The powerful protease really 
consists of two enzymes, an 1 erepsin ’ and a 
* trypsin ’. Further work was done on the speed 
of digestion of captured plankton. Waste matter 
is excreted exclusively by way of the * absorptive ’ 
zone in the mesenterial filaments. Symbiotic algae 
have been found degenerating in many places in 
the tissues, besides the mesenterial filaments, 
though never in such numbers as in the 4 absorp¬ 
tive Y zone. By heating for an appropriate time 
at oertain temperatures, it is possible to kill many 
of the algae without damaging the coral; this 
occurred naturally on many parts of the reef flat 
during the low tides in the summer. The algae 
intercept the phosphate exereted by the coral, the 
phosphate content of the surrounding water drop¬ 
ping quickly to zero, but in the case of corals without 
algae (for example, DendrophyUia) the phosphate 
content quickly rises many hundred per cent. 

Further experiments on the oxygen production 
of the algaB in coral has been carried out, notably 
experiments with eight corals in jars, samples 
being taken every three hours over 27- and 12-hour 
stretches, the results showing that oxygen produc¬ 
tion only exoeeds oxygen consumption during the 
middle of the day. Similar experiments were con¬ 
ducted at various depths. Owing to the absence 
of algae from its tissues, DendrophyUia was fre- 
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oxygen was tested, The experiment involving the 
feeding and starving of corals in light and darkness 
was continued, and gave results confirming those re¬ 
corded in previous statements. Corals kept for four 
months in a light-tight box on the reef flat showed 
no ill effects other than those caused by the heavy 
deposition of sediment which smothered some ; 
the survivors were pale, almost all the algee being 
dead, but otherwise healthy. Further evidence 
has done nothing but confirm the view previously 
expressed that the algse are useless as food for the 
coral, but may be of vital importance as the source 
of an accessory supply of oxygen. 

Less detailed work on the alg® in Tridacna 
showed that the algae here are probably of great 
importance as food. They form the bulk of the 
contents of the stomach (here modified in struc¬ 
ture) and are found in process of digestion in 
phagocytes and in the digestive diverticula. There 
is no evidence that they provide any appreciable 
amount of oxygen, but they may serve to maintain 
the hydrogen ion concentration in the mantle 
cavity. The feeding of Tridacna , Pteroceras, and 
Vermetus was examined in the light of previous 
work on the feeding of mollusca, 

Mr. Nieholls did special work on the calcium 


metabolism. He was unable to find any evidence 
of enzyme agency in the formatio%of the skeleton 
in corals. He also did further work on the varia¬ 
tion in calcium and excess base in coral pools 
during low tides by day and by night, and on the 
calcium content of the fluid in the gut and body 
cavity of Holothurians. A second spawning period 
for the pearl oyster (Pinclada margaratvfera) was 
found in May, and data as to the rate of growth 
obtained. 

Mr, Spender, who worked for the most part in 
conjunction with the shore party, completed his 
detailed survey of Low Island, including soundings 
outside the anchorage and also at various positions 
to give characteristic profiles to the reef edge. He 
also made several level traverses across the flat, 
along the rampart and over the strips which were 
being surveyed ecologically. He also surveyed Three 
Isles, and made general surveys of outer barrier reefs 
near Lizard Island and around Papuan Pass. 

In conclusion, it is particularly gratifying to be 
able to state that the work of the Expedition, 
especially on the economic side, will bo continued 
by the Queensland Government, to whom the huts 
on Low Island and the bulk of the equipment have 
been given. 


The Vegetable Tannins. 1 

By Prof. K. Fkbudbnbbro, University of Heidelberg. 


T HE subject of the vegetable tannins % is a small 
field in organic chemistry. Although the sub¬ 
ject has been considerably developed and extended 
in recent years, its beginnings date back to the 
rise of modem chemistry. One hundred and fifty 
years ago, Carl Wilhelm Scheele, one of the dis¬ 
coverers of oxygen, in his dark apothecary’s shop 
at Raping in Sweden, allowed an aqueous infusion 
of Turkish oak galls to be fermented by moulds, 
doubtless not the first occasion that such a fer¬ 
mentation took place in a pharmaceutical labora¬ 
tory, But Scheele was one of the best observers 
chemistry ever had. He notioed that a crystalline 
substance settled down below the layer of the 
mould and he was able to recrystallise this sub¬ 
stance from water. He called it sal cseentiale 
gdttarwn, and it became known in the literature os 
gallic acid, having the formula 

O H 

HO<^ ^CO t H, 

OH 

that is, a trioxybenzoic acid. 

In Scheele’s opinion, the action of the mould on 
the extract consisted in the removal of impurities, 
which might prevent the crystaUisation of the 
preformed substance. Some years later, Frenoh 
chemists, however, pointed out that crystalline 


1 A lecture given to Section B (Chemistry) the BritbhIAMooUtlon 
it Owpe Town on July SO. 1980. 

, • There iMome eontuiiou In the nomenclature owing to the fact that 
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gallic aoid and the amorphous gallotannic acid 
are not identical. A Flemish botanist, van Tie- 
ghem,made a detailed investigation of the fermenta¬ 
tion of gallotannin. In the course of his work he 
discovered a mould specially suited for the fer¬ 
mentation of gallotannin, namely, the well known 
Aspergillus Niger. He was able to show that a 
mould mycelium, weighing only a few milligrams, 
was able to decompose some fifty grams of gallo- 
tannic acid. He therefore ascribed the action of 
the mould to an enzyme, named tannase, and 
further showed that at the same time an alcoholic 
fermentation sets in, a fact already mentioned by 
Liebig and attributed to the presence of sugar in 
the gallotanic acid molecule. 

Previously, in 1834, it had been found by Liebig 
and Pelouze that gallotannin acted upon by dilute 
acids splits off the same gallic acid obtained earlier 
by fermentation. In 1850, Strecker published an 
account of a fundamental investigation on the sub¬ 
ject. With hot dilute aoid, he obtained in addition 
to a large amount of gallic acid, a small but definite 
quantity of gluoose. 

Unfortunately, at about the same time, theo¬ 
retical speculations began to obscure clear-out ex¬ 
perimental results. Under the influence of Ger¬ 
hard t’s work on acid anhydrides, Mulder inter¬ 
preted gallotannin as an anhydride of gallic aoid, 
the sugar content being ascribed to the adventitious 
presence of an admixed gluco&ide. Curiously 
eppugh, the more analytical methods were im¬ 
proved, the less oould Streeter’s results concerning 
gluoose be confirmed. His yield of fifteen and more 
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per cent was never again obtained ; there seemed 
to exist sample containing not more than a few 
per cent of sugar, or even none at all. To-day we 
know that, presupposing exact laboratory methods, 
no gallotannin exists yielding less than seven to 
eight per cent of glucose. 1 may add that the view 
that sugar-free gallotannin exists has been aban¬ 
doned by everyone except Dr. Nierenstein. Some 
years ago, Dr. Mitchell and, afterwards, Dr. Nieren¬ 
stein described a gallotannin which was stated to 
be nearly free from sugar. Through the kindness of 
Prof. A. G. Perkin, 1 was able to obtain a sample of 
their original material. This has been shown by 
Dr. O. Schmidt (unpublished results) to yield seven 
per cent of glucose when E. Fischer’s method 
is closely followed. It may be mentioned that 
Prof. P. Karrer has confirmed E. Fischer’s for¬ 
mula quite independently. We know further that 
the failure to confirm Strecker’s work was due 
to the employment of different specimens of gallo¬ 
tannin. 

Strecker’s gallotannin originated from Turkish 
oak galls which do actually contain 15 per oent of 
glucose, as Strecker has stated. Subsequent in¬ 
vestigators w r ere furnished with Chinese gallotannin 
resulting from galls in the leaves of Rhus semialata. 
This Chinese product, on hydrolysis by dilute acids, 
does indeed only furnish seven per cent of glucose, 
os mentioned above. 

I have laid some stress on the above results, 
because they are typical of investigations dealing 
with amorphous substances. When crystalline 
material is worked up no discussion about identity 
or purity need arise. 

It is no mere accident that the task of solving the 
problem fell to Emil Fischer. His experience in 
handling amorphous proteins and oarbohydrates, 
backed by an exceptional knowledge of analytical 
and synthetical methods, which he had previously 
applied to crystalline substances, enabled him to 
attempt the solution of the problem. At the outset 
he showed that the glucose does not result from 
an accidental admixture, but is an essential con¬ 
stituent of the gallotannin molecule. In a manner 
which was so far as possible quantitative, he studied 
both the amount of glucose present and the manner 
in which it is linked to the gallic acid. As a result 
he proposed the following formula : 


H 

RO — d/- . . 

H—i—OR 

RO—i—H O where R = 
H—i—OR 

H-Js- 

H,—I)—OR 


~C— 

O 


OH 

<Z> H 


Gallic acid. 


“OH 



Digallio Mid. 


R is the residue of gallic acid, and five such residues 
are attached to a glucose moleoule which is here 
represented according to Haworth’s amykme oxide 
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formula, which I venture to think has been con¬ 
clusively established. We thus get a five-fold ester 
of gallic acid with gluoose, the latter playing the 
part of a pentahydric alcohol. This is the scheme 
given by Emil Fischer for the Turkish gallotannin 
studied by Strecker. Joining two molecules of 
gallic acid we obtain a digallic acid, likewise able 
to function as R ; this is the scheme given for 
Chinese gallotannin where ten gallic acid residues 
are accumulated on one glucose molecule by 
esterification. 

These formulae are not to be taken as a strict ex¬ 
pression of any single chemical individual, but rather 
as a type. There is no doubt that both varieties 
of gallotannin, Turkish and Chinese, are a mixture 
of substances of the same type but differing to a 
minor extent (P. Karrer). The Turkish gallo¬ 
tannin, composed on the average of five gallic acids 
and one glucose, may quite well be mixed with 
similar molecules containing four or six gallic acids. 
In Chinese gallotannin, the possibility of varia¬ 
tions is even greater and it can only be said 
that the number of gallio acid residues lies 
between eight and twelve. At the time of 
Fischer’s researches, this kind of structural prob¬ 
lem was new, for he only attempted to give a 
general scheme for the kind of chemical bodies in 

J uestion. I have already referred to his special 
tness for this task due to his experience with 
amorphous substances. 

There is another trait in Fischer’s tannin work, 
characteristic of this master of organic synthesis. 
We may distinguish two kinds of organic bio¬ 
chemical research. In the first kind, for example, 
that of indigo or other chemical individual, the 
goal lies open in front of the investigator like the 
summit of a mountain. He oan measure it and 
survey it from below and at last venture to attaok 
the summit by undertaking a synthesis. The other 
kind is that inaugurated by Fischer, my venerated 
teacher. He explored the large tracts of amorphous 
substances where marsh land prevents access and 
primeval forest obscures the view, so that no fixed 
points are available on which to base a survey. 
There the master penetrates into the unknown field 
with a band of his apprentices and obtains a view 
not only by cutting down some giants of the forest, 
but also by building up artificial structures from 
which to survey the surrounding country. Thus 
the synthesis of a five-fold gallio and digallio ester 
of glucose was intended to provide an artificial 
object of comparison for the amorphous substances 
given to us by Nature. 

Apart from the gallotannins already dealt with, 
there exists only one other group of tannins the 
chemistry of which is based on a sure foundation. 
The chemistry of oatechin and catechol-tannins was 
outlined only alter the gallotannin class had been 
explored, and in this second group the biochemical 
relationships are of some interest. The widely 
distributed amorphous tannins of the catechol group 
seem to originate by polymerisation and conden¬ 
sation from crystalline primary substances. aaIUI 
catechins. 

Catechin itself is not uncommon in the leayes 
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and the wood of various tropical plants. Its con¬ 
stitution, first surmised by A. Q. Perkin, shows 




a phloroglucinol and a pyrocatechol nucleus, and 
between them a heterocyclic ring containing an 
oxygen atom. The connexion between oyanidin 
and quercetin is evident. Quercetin belongs to the 
type of yellow colouring matters called flavonols. 
They are widely distributed throughout the plant 
kingdom. Cyanidin, in acid solution, is the colour¬ 
ing matter of the red rose and, in an alkaline 
medium, the blue pigment of the cornflower. On 
reduction of cyanidin, catechin was ultimately 
obtained, whereby the constitution of the latter 
substance was established. I say ultimately, be¬ 
cause at first another catechin results, which I 
called epicatechin. Its presence in plants has like¬ 
wise been realised. Epicatechin, as well as catechin, 
contains two asymmetric carbon atoms which cause 
the existence of two inactive and four optically 
active forms. They have all been prepared. In 
passing, it may be observed that the constitution 
of cyanidin, on whioh the constitution of catechin 
and epicatechin depend, has been completely estab¬ 
lished by synthesis, first by Willstktter and more 
recently by Robinson. Those botanists who con¬ 


sider that cyanidin and quercetin play a part in 
the respiratory process of plants should also take 
catechin into account. 

The most widely used of ail vegetable tanning 
materials to-day is the extract of the wood of 
Schinopsis, called quebracho , and is produced in South 
America. Its resemblance to the amorphous tannin 
produced by condensation of tannin leads to the 
assumption that there exists likewise a primary 
substance of the quebracho-tannin which we could 
name quebraoho-cateohin. We can even predict 
its probable constitution. It seems to be distin¬ 
guished from catechin by the lack of the phenolio 
hydroxyl group adjacent to the methylene group. 
Unfortunately, all attempts to isolate this presumed 
crystalline substance have failed. We know only 
the amorphous quebracho-tannin, which is reoog- 
nised as a product of condensation and polymerisa¬ 
tion of the hypothetical quebracho-catechin. As 
catechin is generally accompanied in the plant by 
the corresponding navonol, in this case quercetin, 
so quebracho-tannin contains a flavonol of lower 
oxygen content, differing from quercetin by the 
absence of the corresponding hydroxyl group. 

Most of the chemical facts we know about the 
other tannins suggest that these belong to one or 
other of the two groups described. There exist, 
indeed, some other types which are evidently quite 
distinct from these ; but their constitution still 
requires elucidation. So the question is still open 
whether the tannins of the Cape sumach, Colpoon 
compressum , and of the wattle (Acacia) belong to 
the catechol group or not. The Sicilian tanning 
material generally called sumach is a member of the 
gallotannin group. 

The only resemblance between gallotannin and 
catecholtannin lies in their high content of phenolic 
hydroxyl groups. To these they owe their ability 
to combine with proteins and to convert hide into 
leather. As a chemical concept the name tannin 
is without value. In spite of this, however, the 
group deserves further investigation, on one hand, 
because its members are widely distributed con¬ 
stituents of plants; on the other hand, because 
their investigation calls for novel methods which I 
have endeavoured to indicate. 


Obituary. 


Da. E. E. SiX) 880 N. 

WIDE circle of scientific workers and lay 
readers will learn with regret that Dr. Edwin 
E. Slosson, director of Science Service, Washington, 
died at his home there on Oct. 15. He had been 
suffering from cardiac trouble for some time, and 
an acute attack about a week previously hastened 
his end. 

Dr. Slosson was bom in Albany, Kansas, in 1865, 
and graduated in the University of Kansas. In 
1891 ne went to the University of Wyoming to take 
charge of the department of chemistry, ana he also 
conducted chemical research for the Wyoming agri¬ 
cultural experiment station. He married Dr. May 
Preston, the first woman who ever received a Ph.D. 
dagfee from Cornell University. 
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In spite of his manifold teaching and research 
duties, Dr. Slosson found time to work towards 
his own doctor’s degree during the summers, and 
received it in 1902 from the University of Chicago. 
He also found time to write numerous little essays 
on scientific subjects, which, because of their happy 
style and lucid presentation of ideas in ordinary 
English, rapidly won him a wide audienoe. In 
1903 he was invited to become literary editor of 
the Independent , a position which he held until 
1921, when he was asked to become director of 
Science Service, then newly organised as an agency 
for the dissemination of popular knowledge on 
scientific subjects. He held this latter post until 
his death. 

The most successful of Dr. Slosson’s books has 
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been 44 Creative Chemistry ”, which for a decade 
has held its own among the best sellers. Among 
his other works are (< Easy Lessons in Einstein ”, 
4t Science Remaking the World ”, “ Keeping Up 
with Science ”, “ Chats on Science ”, “ Sermons 
of a Chemist ”, “ Great American Universities ”, 
41 Plots and Personalities ”, 44 The Spirit of American 
Education ”, and “ Six Major Prophets ”. He con¬ 
tributed prolifioally to magazines, newspapers, and 
reference works, including the new edition of the 
4 ‘ Encyclopaedia Britannica ”, During his eight 
years as director of Science Service he trained a 
group of young writers in the ways of popular 
presentation of science, and these will now carry 
on his work. _ 

Prof. Heinrich Beckurts. 

Dr. Heinrich Beckurts, who resigned the 
chair of pharmaceutical and food-stuffs chem¬ 
istry at the Technische Hochschule at Bruns¬ 
wick in 1925, died suddenly on Sept. 15 at Bartge- 
heide, near Hamburg. From the Chemiker-Zeitung 
we learn that Prof. Beckurts was bom at Brunswick 
in 1865. He graduated at Jena, and in 1877 was 
appointed an assistant at the Institute of Pharma¬ 
ceutical Chemistry at Brunswick, where in 1885 ho 
was elected to the newly founded chair, which he 
retained for forty years. At the same time his 
former chief, Dr. Robert Otto, who had been 
professor of general and pharmaceutical chemistry, 
remained as director of the laboratories. On the 
retirement of Otto in 1899, Beckurts became 
director of the pharmaceutical chemical institute, 
and shortly afterwards the title of Geheimer 
Medizinalrat was conferred upon him. This title 
he held until his death. 

News an 

The celebration, not only in the United States, but 
also in Amsterdam, Rome, and other places, of the 
fiftieth anniversary of the production by Mr. Thomas 
A. Edison of his first incandescent electric lamp was 
a remarkable tribute to the great inventor, now in 
his eighty-third year. The principal gathering took 
place at Greenfield, the village constructed by Mr. 
Henry Ford on bis estate at Dearborn, Michigan, to 
which has been transported the laboratory in which 
Mr. Edison worked so long at Menlo Park, New 
Jersey. In the re-erected laboratory, in the presence 
of President Hoover and many distinguished guests, 
on Oct. 21, Mr. Edison repeated his historical experi¬ 
ments which resulted in the completion of his first 
successful lamp. During the celebrations, an account 
of which was broadcast, Mr. Hoover voiced the 
nation’s appreciation of “ men who have that 
originality of mind and that devotion to industry 
to carry scientific thought forward in steps and 
strides until it spreads comfort in every home”. 
The village of Greenfield is to be a part of a great 
museum of Americana, an object lesson in American 
progress, which Mr. Ford is inaugurating in connexion 
with the Edison Institute of Technology. 

It is a pity that the oelebrationa in honour of 
Mr. Edison and 'Light’s Golden Jubilee 1 should # 
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In spite of the fact that Beckurts remained 
throughout his career in his native place, he soon 
achieved a world-wide reputation. It was largely 
owing to his connexion with the State Department 
of Health that an institute for the investigation of 
foodstuffs and of water was founded at Brunswick. 
The project received at first no financial aid from 
the State, and it was not until 1900 that his long- 
cherished wishes were fulfilled. The new institute 
was designed not only for the training of pharma¬ 
cists, but also for the official investigation of food¬ 
stuffs. During his professorial career, Beckurts 
devoted himself to the training of students of 
pharmacy, and the number of candidates who 
passed the qualifying examination increased very 
rapidly as the years progressed. His adminis¬ 
trative abilities received special recognition on 
his seventieth birthday, when the title of * Honorary 
Senator ’ of the Technische Hochschule was con¬ 
ferred upon him. 

Beckurts found time amongst his multifarious 
duties for considerable experimental and literary 
work His numerous researches, which dealt 
principally with alkaloids, sulphones, nitriles, and 
propionic acid, were usually published in the 
Archiv der Pharmazie , which he edited in conjunc¬ 
tion with E. Schmidt of Marburg, or in the Apo- 
theker-Zeitung, which was established at his sug¬ 
gestion. He also published a work on analytical 
chemistry for pharmaceutical chemists, and for 
many years he issued the Jahresbericht filr Phar¬ 
mazie, Pharmakognosie und Toxicologic. In col¬ 
laboration with Dr. B. Hirsch ho published a 
” Handbuch der praktischen Pharmazie ”, and 
with Dr. 0. Liming he remodelled Mohr’s well- 
known treatise on volumetric analysis. 

d Views. 

have been marred by the extravagant claims made 
for him in oonnexion with the incandescent electric 
lamp. In the Scientific American for November, 
Mr. Ford is reported to have said that Edison 
“ by his invention of the incandescent light contri¬ 
buted more to the progress of the world and the 
comfort of his fellow beings than any ether man 
The world acclaims Edison as one of the greatest of 
inventors, but it is not true to say that it recognises 
him as the founder of the electrio lighting industry. 
It will be remembered that the Institution of Electrical 
Engineers in Great Britain commemorated the fiftieth 
anniversary of the invention of the incandescent lamp 
by Sir Joseph Swan on Dec. 20 of last year. A 
r6surn6 of the historical facts on which the claim is 
founded is given by K. R. Swan in the Electrician 
for Oct. 25. In a recent biography of Edison by 
G. S. Bryan, Edison is credited with the invention of 
the 1 squirted ’ filament which gave such stimulus to 
the more general use of incandescent lighting in the 
early days. This vital improvement in the manu¬ 
facture pf carbon filaments was due, however, to 
Swan, who invented it so far back as 1883. It seems 
a pity that history should be so garbled. In Great 
Britain the practical manufacture of the incandescent 
carbon filament lamp owes little to Edison ; it was 
based entirely on Swan's work. Moreover, Mr. A. A. 
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Campbell Swinton has pointed out on several occasions 
that the first patentee of the method of ‘ flashing’ 
used in making carbon lamps was Mr. Lane Fox Pitt. 

At a meeting of the Council of Management of the 
British Science Guild, held on Oct, 17, the following 
resolution was passed relating to the constitution of 
the Royal Commission on the Civil Service recently 
appointed ; “ That having in view the circumstance 
that the State directly conducts, under its own 
management, important and highly scientific and 
technical undertakings, such as the telegraph and 
telephone services, and also recognising that science 
has to-day a very important bearing upon so many 
of the problems dealt with in and by Government 
Departments, the Council is greatly disappointed to 
find that the Royal Commission on the Civil Service 
recently set up by His Majesty’s Government does 
not include among the members a single man of 
science or one engaged in the application of science 
to the needs of the community. The Council records 
its emphatic protest at the omission to appoint upon 
the Royal Commission a due proportion of members 
familiar with national aspects of pure and applied 
scienoe, particularly in view of the fact that an urgent 
necessity exists at the present time for a complete 
and impartial review of the status and functions of 
the considerable body of scientific and technical ex¬ 
perts forming part of the Civil Service.” The Council 
also adopted a resolution urging the Government to 
appoint a Royal Commission on the Post Office with 
the view of considering the separation of the telegraph 
and telephone department on one hand from that of 
the mails on the other, in order to secure the efficient 
development of the electrical communication ser¬ 
vices. 

The problem of increasing size in heavier-than-air 
flying machines is largely one of a conflict between 
two contending factors. The structural weight in¬ 
creases roughly as the cube of the dimensions, while 
the lifting capacity, depending as it does on the wing 
area, increases only as the square. Advance, there- 
fore, in this direction depends largely on the low 
aerodynamic resistance qualities of the exposed parts 
and on progress in design of the power unit. The 
flight over Lake Constance on Oct. 21 of the 12 
engine flying-ship Do. X appears to mark a distinct 
advance on previous work of this description. With 
169 persons on board, including 10 of the crew, the 
ship rose from the water in about fiO seconds, carrying 
fuel for a flight of 750 miles, and landed after a trial 
run lasting nearly an hour. The machine is said to 
have weighed almost 52 tons, but it was not fully 
furnished. This preliminary test stamps Herr Dor¬ 
mer’s ambitious effort as a complete success, and this 
monster flying boat as, broadly speaking, a practical 
machine. 

From the few figures available it appears that, 
when fully equipped for a 500 mile flight, the Do. X 
has a disposable load of 16 tons at a cruising speed of 
100 m.pdi. Herr Dormer's achievement really con¬ 
sists of the foot that he has succeeded in building a 
very large flying boat in which the proportion of 
structure weight to total weight is about what is 
considered ordinarily feasible in other machines. 
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There are, however, certain consequent disadvantages. 
An alighting speed of 90 miles an hour as against 
60 miles an hour for most British boats is very high, 
implying as this does almost a full minute of running 
before rising ; and coupled with a heavy h.p. loading 
of 18-19 lb,, it would indicate that there is little 
reserve for adverse water conditions. Thus, when 
fully loaded, she would require to operate from 
relatively sheltered waters imder prepared conditions. 
There is little reason to doubt that if the greater 
margin of safety insisted upon in Great Britain were 
to be sacrificed, corresponding advances could equally 
be achieved. 

The president of the North-East Coast Institution 
of Engineers and Shipbuilders this year is Mr. L. E. 
Smith, chairman and managing director of Smith’s 
Dock Co., South Shields, a business which was estab¬ 
lished in 1768, and is mainly concerned with ship- 
repairing. Mr. Smith’s presidential address on Oct. 
25 was therefore devoted to ship-repairing, which is 
os old as shipbuilding itself. The earliest slipway for 
ships was probably that near Phalerum, in Greece, 
constructed about the fifth century B.e. ; the first 
English dry dock was that built at Portsmouth in 
1494, by order of Henry VIII. Early dry docks were 
closed by embankments of piles and clay, and it 
took weeks to * undock ’ a ship. Reminding his 
audience of the important work done by ship-repairers 
during the War, Mr. Smith referred to the great changes 
taking place and the growth in the size of ships. 
Though there are plenty of building berths, he thinks 
that there will soon be a great shortage of docks. 

Of recent developments in shipping, the oil tankers 
and motor-ships are most notable. From Lloyd’s 
Register Book it appears that in 1909 the gross 
tonnage of oil tankers was 789,000 ; in 1929 it was 
7,071,000. Also, during the last ten years, the ton¬ 
nage of ships built and fitted with steam reciprocating 
engines has fallen from 2,633,000 to 853,000, the 
tonnage of ships with steam turbines from 1,051,000 to 
209,018. The total tonnage of motor ships in 1909 was 
negligible; in 1919 it was 752,000, and in 1929,6,628,000. 
Though great problems confront the shipbuilding 
world, it is, Mr. Smith said, “ the admitted fact that 
Great Britain has at last regainod the commanding 
position she always held before the War both in the 
shipbuilding and ship-repairing world, and she has 
been able to do so almost entirely owing to her highly 
efficient organisation and very low cost of production”. 

The October issue of the Journal of Philosophical 
Studies contains the report of a lecture entitled 
“ Beyond Physics ” delivered by Sir Oliver Lodge on 
July 26 at the fourth ordinary general meeting of the 
British Institute of Philosophical Studies. After an 
appreciative criticism of Prof. Eddington’s Gifford 
Lectures, there follows a philosophically important 
attempt to find a permanent physical basis for life 
and mind. While admitting the impossibility of the 
transmission of anything substantial or energetic with 
a velocity faster than that of light, Sir Oliver Lodge 
is .not prepared to grant that velocity through the 
ether is meaningless, and he even suggests that such 
a velocity may hereafter be observed by using as a 
frame of reference the rare cloud of interstellar matter 
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which recent advances have detected, The ether or 
apace is regarded as stationary in respect of locomotion 
and as the seat of tremendous rotational energy. 
At places where group waves arc formed, we get 
material particles and locomotion, 

Sm Ouvkk pointed out that waves can exist which 
travel faster than light, but they are mere forms which 
convey no energy and are therefore unable to affect 
instruments. The energy is all associated with the 
groups, which subserve the fmictions of matter. 
Experimentally, then, we can deal only with the groups. 
But what of the component waves which give rise to 
the groups, which interact with them, which are in 
fact the very condition for the group’s existence ? 
They have no energy of their own, but they achieve 
results which would not otherwise be achieved. Now 
life is just such a guiding and directing principle, 
and tlie bold hypothesis is advanced that these con¬ 
stituent waves of excessively high frequency may be 
the physical basis, though not in the least a material 
basis, for an idealistic interpretation of the universe 
in which life and mind are supreme. How spontaneity 
and free will can be given a physical basis Sir Oliver 
Lodge does not fully see, but he maintains that it iH 
not in a postulated defect in the law of causality for 
small particles, for chance is no way to aim at freedom 
nor do the laws of probability apply to the individual. 
The point of view her© briefly summarised is so 
novel and has such implications that it is worthy of 
careful consideration even should it prove to be 
untenable. 

Kih Thomas Buavss, the Engineer-in-Chief of the 
British Post Office, delivered his inaugural address 
on olectrical communications as president of the 
Institution of Electrical Engineers on Oct. 24. The 
audience included not only a large gathering at the 
Institution’s headquarters on the Victoria Embank¬ 
ment, London, but also similar gatherings at the 
local centres of the Institution at Manchester, Liver¬ 
pool, Birmingham, Glasgow, Leeds, Newcastle, Cardiff, 
Southampton, and Portsmouth. Transmitters and 
loud speakers were fitted at each place, so that 
«l>eech from any point was reproduced at all other 
points. The occasion furnished a demonstration of 
an interesting innovation in the British trunk tele¬ 
phone service known as ‘ Conference Communication 
This facility, which is now available to the public, 
enables conferences and discussions to be carried on 
by joint participants assembled at several different 
places. In the course of the proceedings, speakers at 
all the centres took part, and their speeches were 
clearly heard at all the other centres. 

In his presidential address, Sir Thomas Purves 
gave a very interesting r6sum6 Of the tremendous 
advances that have been made in systems of electrical 
communication during the last few years. Seven 
years ago it was only possible for the British telephone 
user to communicate with Paris and Brussels. To-day 
anyone can speak from any telephone in Great Britain 
to nearly ninety per cent of the telephone stations 
of the world. In seven years’ time the number of 
automatic exchanges in the central London business 
area will have increased from its present value of 
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21 to 100. This rapid increase has to be made 
without interrupting the continuous service which 
every subscriber expects. Luckily, the difficulties 
and mishaps that have arisen during the last few 
years are much fewer than had been anticipated. 
England was practically the only co>mtry in the 
world which had an appreciable number of trunk 
telephone circuits before the advent of the telephone 
valve repeater. These circuits had a limit of about 
200 miles, and the weight of copper used in them 
was about 300 lb. per mile. The harnessing of the 
electron has made possible the use of light gauge 
cables containing about 30 lb. of copper |>er mile, 
and these cables will work through valve rei»eaters 
to at least 14,000 miles. The Post Office station at 
Rugby can telegraph to any properly equipped ship 
in any of the oceans of the world. The trans-Atlantic 
radio circuits connecting London and New York 
enable the millions of telephone users in America and 
Europe to communicate with one another. The 
stability of the service across the Atlantic depends 
mainly on the ‘ long wave ’ service, but there are two, 
and there will soon be three, short wave services in 
addition. The combination of these services onsures 
practically a 100 per cent continuity of service. They 
also enable sudden heavy demands to be met. Lan¬ 
guage difficulties between America and continental 
nations are the main source of trouble. 

At a meeting of the Newcomen Society held on Oct. 
23, a paper by Mr. L. F, Loree of New York was read 
dealing with 41 The First Steam Engine in America 
Copper ore had been discovered on land belonging to 
Arent Schuyler of New Jersey about 1714, and for 
thirty or forty years mining was carried on vigorously, 
the ore being sent to England to the Bristol Copper 
and Brass Works. Smelting and refining were not 
permitted in the colonies, and the export of machinery 
from England to the colonies was forbidden. By 
1748 the mine shaft had been sunk so far that water 
gave very serious trouble. News having reached 
America about the Newcomen steam engine or ‘ fire 
engine \ Colonel John Schuyler, through his agent, 
ordered an engine from the Homblowers of Cornwall 
and, accompanied by Josiah Hornblower (1729-1809), 
this engine, the very first erected in America, was 
taken across the Atlantic in the Irene. It was shipped 
in June 1753, but it was not until March 1755 that 
the engine-house had been built and the engine 
erected ready for use. Of its subsequent history, its 
partial destruction by fire, its repair twenty-five years 
later, and of the acquisition by the Smithsonian 
Institution of one-half of what is supposed to be the 
original cylinder, Mr. Loree gave an interesting account. 
He described Hornblower, who became an Amerioan 
citizen, as a man of simple tastes, courtly bearing, 
and commanding presence, and said that he served 
as a member of the Legislature and occupied other 
public offices. Buried in the grounds of the Belleville 
Reformed Church, his tomb has recently been re¬ 
stored by the American members of the Newcomen 
Society, who have also erected a memorial to this 
“ pioneer in the use of steam in the western hemi¬ 
sphere and a foremost promoter of our American 
industrial civilisation 
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The small -pox which is now somewhat prevalent in 
Great Britain (131 cases were notified in England and 
Wales in the week ended Oct. 12), being of a mild 
type, is apt in early cases to bear so close a resemblance 
to chioken-pox that diagnosis becomes exceedingly 
difficult. A 1 flooculation test first devised by M. H. 
Gordon, and suggested by him as a means of differ¬ 
entiating the two diseases, is the subject of a 
report by W. L. Burgess, J. Craigie, and W. J. Tullooh 
(Med. Res. Council ; Special Rep, Serines, No. 143. 
London : H.M. Stationery Office, la. 3d. net). A 
* vaccinia serum ’ is prepared by treating rabbits 
with vaccine material, and this serum mixed with an 
extract of the crusts from the patient gives flocculation 
when the crusts are derived from a small-pox case, 
but not if derived from chicken-pox or other diseases. 
Oases of small-pox (53 cases), chicken-pox, vaccinia, 
and other conditions occurring in Dundee and else¬ 
where, were examined by the authors, 93 cases in all, 
and in every instance in which the teat could be carried 
out satisfactorily, the results obtained by it were in 
complete agreement with clinical findings and epi¬ 
demiological inquiry. 

It is significant of the activity in anthropological 
studies of the Bernice P. Bishop Museum of Honolulu, 
that the valuable series of monographs which are 
appearing as Bulletins of the Museum are now being 
issued at frequent intervals and cover an increasing 
range in the Pacific area. Among recent issues are 
an extended study of Tongan society by Mr. Edward 
Winslow Gifford, one of the Bayard Dominick Ex¬ 
pedition series in which a number of monographs by 
different members of the Expedition have already 
appeared, a valuable study of the archeology of Tonga 
by W. C. McKern in the same series, and a study of 
Lau Island, Fiji, by Mr. A. M. Hocart, the outcome of 
a stay of four years in Fiji, which bears witness to the 
industry and powers of observation of the author. 
Mr. Hoeart is not the only British author represented 
in the series. 

BULLETIN 03 of the Museum at Honolulu is by Prof. 
F. Wood Jones and is entitled “ Measurements and 
Landmarks in Physical Anthropology The reason 
for its inclusion in the series is not obvious, and in¬ 
deed its value to the anthropologist at large is such 
that it may perhaps be regretted that it should have 
been published in a form ih which it may escape the 
notice of many to whom it would be of value. It is 
intended as a guide for both the laboratory and the field 
worker. Prof. Wood Jones in fact has selected a series 
of the twenty measurements for the use of the field 
worker which he considers most significant, having 
in view also the conditions under which the measure¬ 
ments Will be taken. The author has described the 
measurements of the living and the skeleton in great 
detail, and each part is dealt with at some length. In 
view of the consideration now being given to the 
character and method of anthropometric measure¬ 
ment and the suggestions recently submitted to the 
Royal Anthropological Institute by Miss M. L. 
Tildesley and transmitted by that body for the con¬ 
sideration of the Committee on Anthropometric 
Measurements of the Congress of Anthropology of the 
Institut International de Paris, we hope that Prof. 

No. 3131, Vol. 124] 


703 


Wood Jones’ work will not be overlooked by the 
physical anthropologists in England and on the 
Continent. 

Mr. J. J. Jotcey has presented to the Department 
of Entomology of the British Museum (Natural 
History) the whole of his collection of butterflies from 
South and Central America belonging to the sub¬ 
family ThecLinffi, amounting to between five and six 
thousand specimens and including eighty-eight types. 
Many of the latter represent species of very consider¬ 
able rarity. The butterflies of thiH subfamily, of 
which the few British representatives are known as 
hairstreaks, are mostly small in Bize, but are noted 
for the extraordinary brilliance of their colouring. 
The Department of Geology of the Museum has 
acquired the Buckman collection of fosHil Brachiopoda 
and ammonites. This numbers about 25,000 speci¬ 
mens, mostly brachiopnds, and nearly all from the 
English Jurassic rocks. It is the bulk of the material 
collected by the late Prof. James Buckman and his 
son, the late Sidney Savory Buckman. The former 
had unique opportunities for collecting, since he lived 
in the south-west of England when the early railways 
were being made, and this involved not only the 
opening of the rail way-cuttings, but also the quarry¬ 
ing of local stone for bridges, etc. His son studied 
and collected from the English Jurassic strata all his 
life and acquired a specialist’s knowledge of brachio- 
pods and ammonites. He did not stop at mere 
classification, but developed interesting theoretical 
considerations both in palaeontology and stratigraphy. 
Another important recent purchase for the same 
Department is a large portion of the skeleton of a 
rhinoceros, Diceratherium, cooki , from the locality in 
Nebraska which yielded the skeleton of Moropus , 
purchased lately. The specimen represents an adult 
animal, rather larger than a Shetland pony. The 
dioeratheres are distinguished from all other rhino¬ 
ceroses by having the paired nasal horns placed aide 
by side, instead of tandem. They arose in North 
America and migrated to Europe : bones and teeth 
have been found in France. 

The provision of national parks has made great 
progress in Canada. Apart from the enormous Wood- 
Buffalo Park in the Peace River district, there are 
more than thirty thousand square miles of national and 
provincial parks in whioh no land is for sale and no 
concessions are allowed. Great care is taken of the 
wild life, and hunting and trapping are prohibited. 
Roads and trails are made for visitors, but the natural 
scenic features are not interfered with. Sites for 
residential purposes are leased but not sold. The 
National Parks Service of the Canadian Department 
of the Interior has published a number of hand-books 
on several of the parks in the Rockies and Selkirks. 
The books are well supplied with photographs and 
maps and give an excellent idea of the value these 
parks must have as centres of recreation and sanctu¬ 
aries of wild life. 

At the annual statutory meeting of the Royal 
Society of Edinburgh, held on Monday, Oct, 28, the 
following officers were elected : President : Prof. Sir 
E. A. Sharpey-Schafer ; Vice-Presidents : Em. Prof. 
W. C. MTntosh ; Prof. Sir Robert W. Philip, Prof. 





J. Graham Kerr, Prof. W. Wright Smith, Prof. 
Francis G. Baily, Prof. T. J. Jehu ; General Secretary : 
Prof. R. A. Sampson; Secretaries to Ordinary Meetings: 
Prof. C. G, Darwin and Dr. James Ritchie ; Treasurer i 
Dr. James Watt; Curator of Library and Museum : 
Prof. D’Arcy W, Thompson; Councillors', Prof. J. 
H. Ashworth, Prof. E. Taylor Jones, Dr. J. B. Clark, 
Prof. F. A. E. Crew, Prof. J. Montagu F. Drummond, 
Mr. D. A. Stevenson, Prof. H. W. Turnbull, Em. Prof. 
Sir James Walker, Dr. James Drever, Mr. A. H. R. 
Goldie, Dr. R. A. Houstoun, The Hon. Lord Sands. 

The auction sale to be held by Messrs. Sotheby and 
Co,, at 34/35 New Bond Street, W.I, on Nov. 4-7, 
should be of special interest to many readers of 
Natubk, seeing that on the first two dates will be 
offered many important works formerly the property 
of Sir E. Ray Lankester and Sir William Thiselton- 
Dyer. The Lankester collection is particularly rich 
in first editions—among which we notice Darwin’s 
“ The Origin of Species ” and “ The Descent of Man ”, 
Galton's “ Natural Inheritance ”, and thirty-four 
volumes by H. G. Wells, many autographed. The 
Thiselton-Dyer collection includes a complete set of 
the Kew Bulletin f long runs of “ Flora Capeneis ” 
and “ Flora of Tropical Africa ”, arid the first edition 
(block letter) of Lyte’s translation of Dodoens* 
” A Nievve Herball ”. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned A head¬ 
master of the Wandsworth Junior Technical (Day) 
School—The Secretary, Technical Institute, Wands¬ 


worth, S.W.18. (Nov. 9). An assistant lecturer in 
engineering at the Bath Municipal Technical College—• 
The Director of Education, Education Office, Sawclose, 
Bath (Nov. 9). An assistant pathologist at the 
Mount Vernon Hospital, North wood—The Secretary, 
Mount Vernon Hospital, 7 Fitzroy-square, W.I (Nov. 
9). A director of Public Health and Medical Services 
under the Government of Southern Rhodesia—The 
Secretary, Officeof the High Commissioner for Southern 
I Rhodesia, Crown House, Aldwych, W.C.2 (Nov. 16). 
A pathologist to the Royal Hospital and demonstrator 
of pathology in the University of Sheffield—The 
Registrar, The University, Sheffield (Nov. 16). A 
lecturer in pathology in the University of Sheffield— 
The Registrar, The University, Sheffield (Nov. 16). 
A public analyst of the Haroourt Butler Institute of 
Publio Health, Rangoon—The Secretary to the High 
Commissioner for India, General Department, 42 
Groavenor Gardens, S.W. 1 (Nov. 23). An assistant 
lecturer and demonstrator in geography in the Uni¬ 
versity of Leeds — The Registrar, The University, 
Leeds (Nov. 26). A Geoffrey Duveen travelling 
student in oto* rhino -laryngology in the University 
of London — The Academic Registrar, University 
of London, South Kensington, S.W.7 (Dec, 31). 
A full-time lecturer in the Electrical Engineer¬ 
ing Section of the Engineering Department of the 
Halifax Municipal Technical College- The Principal, 
Municipal Technical College, Halifax. A laboratory 
assistant for the Medical Department of the Govern¬ 
ment of the Uganda Protectorate — M/1720, The 
Crown Agents for the Colonies, 4 Millbank, S.W.l, 


Our Astronomical Column. 


Mars.—La Science Modeme for September contains 
an article on Mars by A. Nodon, president of the 
Astronomical Society of Bordeaux. He reproduces 
several drawings made by E. M. Antoniadi at Meudon 
and J. Comas Sola at Barcelona. A description of 
the temperature measures of Menzel, Coblentz, and 
Lampland leads to the conclusion that the conditions 
are likely to be suitable for the presence of vegetation, 
and that, the various tints observed in the darker 
regions of the disc are compatible with this view of 
their nature. Some of the drawings show numbers 
of small round dark markings, the positions of which 
appear to change between one opposition and the next. 
It is noted that snow or frost on the ground can be dis¬ 
tinguished from cloud or mist in the air by the greater 
permanence in the position of the former. There 
are some speculations about the future of the earth ; 
it is suggested that in the distant future the ocean 
may have largely disappeared, and the height of the 
mountains have been greatly diminished by denuda¬ 
tion, which would bring about a resemblance to the 
present condition of Mars. 

Greenwich Observations, 1927 .—There are two novel 
features in this annual volume. First, the time ser¬ 
vice has been derived from observations made with 
a small reversible transit instrument instead of using 
the transit circle os heretofore ; the time derived 
from the transit circle appears to be that of a meridian 
about 0-10 sec. to the east of it. The cause of this is 
supposed to lie in the determination of oollimation; 
the aperture in the central tube of the instrument, 
through which the south collimator is viewed from 
the north one, is crossed by radial bars, which seem 
to have some effect on the character of the image. ! 
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The oollimation errors adopted for the last half of 1927 
varied from 1 '44' to 1 *05* ; it is found that if 1-65* 
had been used throughout, the results would have 
agreed with those of the small transit. 

Another change is in the method of reducing the 
moon observations ; Brown’s longitude of the moon 
is in error by some 6' in the mean ; owing to the 
eccentricity of the orbit, this causes varying errors 
in the individual observations. An estimated value 
of the mean error of longitude for the year is formed, 
and the time for the moon to go through this arc is 
multiplied by the rates of motion in R.A. and declina¬ 
tion at each observation. Improved tabular places 
are thus formed for comparison with the observations. 
When the mean error of longitude for the year is 
formed from these, the constant that was removed 
must be put back. Another special feature of this 
volume is a comparison of magnetic storms and sun¬ 
spots from 1874 to 1927. The great magnetic storms 
are on the average accompanied by large spots not 
far from the centre of the disc. There is a semi¬ 
annual wave in the frequency of magnetic storms | 
the maxima are near March and September, the 
months when the earth is farthest from the sun's 
equator. 

Occupation of Jupiter by the Moon on Oct. 28 , 1928 . 
—This phenomenon was well observed at Johannes* 
burg with the 26$ inch refractor and two smaller in¬ 
struments ( Union Obs. Girt No. 79), Satellite III. 
took 3*6 sec. to disappear, II. 1>5 sec., I. 2-0 see. I, 
appeared to have the greatest surface brightness. 
Jupiter appeared very dim beside the moon ; It was 
described as “ a grey ghostly diso u with indefinite 
limbs. j 
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Research Items. 


Unknown Tribes in Arabia.—An account of a 
journey undertaken in 1028 in a part of S.E. Arabia 
previously untrodden by Europeans, is given by 
Mr. Bertram Thomas in the Journal of the Royal 
Anthropological Institute , vol. 59 f part 1. The journey 
of 650 miles from Suwaih to Dhufar occupied 48 days. 
From Wadi Sarab (lat. 20.10 : long. 57.45 E.) to 
S&lala, capital of Dhufar (lat. 17.20 ; long. 54.0 E.) 
is the habitat of a group of five tribes which are 
racially distinct from the Semitic Arabs, speaking 
four dialects not understood by Arabs, and having 
closer affinities with Ethiopia than Arabia. There are 
Harasls, Bautahara, Mahra, Qara, and Shahara. They 
are clearly a block of non-Arab tribes of great local 
antiquity, and as regards the last four, at least, of 
Hamitic origin. They havo an ancient tradition of a 
North African origin. They have many interesting 
and perhaps unique customs. The women are not 
veiled and tattoo the chin with a short vertical line 
with a dot on each side. Some have a bracelet-like 
design round the wrist. In Dhufar they paint the 
face red, black, and green for religious festivals, 
marriages, circumcisions, etc,*—generally a line along 
the edge of the cheek under the cheekbone and one 
bridging the nose across the eyebrows. The men are 
not tattooed. The women shave a half-inch parting 
along the centre of the top of the head and around 
the forehead to show a large expanse of brow. The 
boys’ hair is cut short except for an inch wide strip. 
Tho men shave clean except for the chin tuft by 
which they swear. Circumcision is universal, the 
boys at adolescence, the girls on the day of birth or 
the second day, the reverse of tho custom in Oman, 
where the ages are 0 for boys and 10 years for girls. 
In Dhufar elaborate rites are performed in which, 
after the operation, the boy, carrying a sword, is 
chased three times round the assembly by an unveiled 
virgin, also holding a sword. A wife must not show 
grief at the death of her husband. With the Qara 
death is a time of wholesale sacrifice of cattle, camels, 
and sheep. Special reverence is shown for the cow, 
especially at milking, which is a male prerogative. It 
is shameful for a woman to touch the udders. This 
reverence for the cow is completely reversed in Oman, 
where milking is only fit for women, and the cow is 
almost an unclean animal. The Harasls will neither 
milk nor slaughter their sheep in sunlight, and two 
breeds of sheep no tribesman whatsoever will slaughter 
until after dark. 

Variations in the Composition of Milk.—It is well 
known that the composition of milk is somewhat 
variable, and a committee of the Ministry of Agri¬ 
culture and Board of Agriculture for Scotland has 
issued a summary of the circumstances known to be 
associated with suoh variations (Min. Agric. and Fish., 
Miscellaneous Publications , No. 65, London : H.M, 
Stationery Office, price 4 d.). The mean percentages 
of fat and of solias-not-fat have been found to be 
respectively 3*70-3*96 and 8*740-8*78 (Tocher, Crow- 
ther, Cranneld). The fat content is likely to be low 
when a long interval elapses sinoe the previous 
milking, and when the milker is inexperienced and 
fails to draw the ( strippings *. As the cow ages, the 
average percentage of fat falls, and during lactation 
there is a gradual fall until the 14-18th week, followed 
by a gradual increase. Different breeds yield different 
fat contents, the Jersey being richest (5 per cent or 
more) and the British Friesian lowest (3*7 per cent). 
Underfeeding, while reducing the yield, affects the 
quality of the milk only slightly. Day-to-day varia¬ 
tions m composition occur and are difficult to explain* 

No. 3131, Vol. 124] 


From figures derived from two dairy companies, 
7-8 per cent of chum samples are likely to be deficient 
in fat, and 5 per cent in non-fatty solids. Cranfield 
and Ling have recorded the composition of the, milk 
of an abnormal cow during three lactations. Fat 
percentages were very variable, but solids-not-fat 
were consistently low, only 2 per cent of the samples 
exceeding 8*5 per cent. During the first two lacta¬ 
tions no abnormality of the animal could be detected, 
but during the third tuberculosis of the udder and 
lungs developed, and it is suggested that an abnor¬ 
mally low solids-not-fat. content may be a sign of 
incipient disease (Jour. Agric. Sci. t vol. 19, p. 491). 

Birds of North-Eastern Brazil.—The bird fauna of 
north-eastern Brazil is rich in species, for a compre¬ 
hensive list, based upon collections made by Heinrich 
E. Snethlage between 1923 and 1920, but including 
every species recorded in literaturo from the throe 
States concerned, comprises 524 forms (Charles E. 
Hellmayr in Field Mu #. Nat. Hist. Zool. Series, vol. 
12, No. 18, 1929), Within the boundaries of the region 
discussed, little differentiation seems to have taken 
place, and, contrary to the conditions in the Amazonian 
region, tho rivers in this part of Brazil have little 
zoogeographical significance. But it is clear that the 
bird fauna contains several distinct elements. A group 
of forest birds of Amazonian parentage appears to 
have penetrated eastward by following the gallery 
forest which extends along tho banks of many rivers 
far into the open country. Many of these are unknown 
in eastern Brazil. Beyond the forested belt, in a 
southerly direction, occurs a second, very different 
fauna, which presents a great resemblance to the bird 
life of Bahia. Other elements are less evidently 
associated with the neighbouring geographical areas, 
some having been found so far in a restricted portion 
of the area investigated, while others find a limit set 
by the Rio Sfio Francisco, east and south of which they 
are either absent or are represented by allied forms. 

Histology of the Mid-Gut of Vanessa. —H, Henson 
has examined the histology of the mid-gut in the five 
larval stages of Vanessa urticce (Quart. Jour. Micr. 
Sci. t vol. 73, part 1, 1929). The mid-gut has three 
categories of cells—interstitial, goblet, and columnar. 
The interstitial cells renovate the epithelium by the 
addition of new cells at each larval eodysis. There is 
a period at the beginning of each instar during which 
occurs oell differentiation from interstitial nests, but 
this process soon ceases. Cell division, by mitosis, of 
the interstitial cells occurs throughout the instar. 
The goblet cell cannot become a columnar cell, 
neither can the former be derived from a senescent 
columnar cell, for goblet cells are present at the time 
of hatching. Both are derived by independent modi¬ 
fication of interstitial oells. The contents of the 
goblet have the same affinity for counter-stain as the 
striated border and appear to consist of a closely 
packed mass of fibrils not optically distinguishable 
from the striated border. The author favours the 
view that the secretion vesicles seen on the ends of 
many of the columnar cells are not the result of a 
secretion process but of a process of cell disintegration 
due to wear and tear or to the incidence of meta¬ 
morphosis. 

Internal Secretion in Invertebrates.—G. Koller 
(Biological Reviews, vol. 4, No. 3, 1929) reviews our 
present knowledge of internal secretion in inverte¬ 
brates. The presence of active sexual hormones can 
be assumed with reasonable certainty in cases where 
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parasitic or experimental castration brings about 
specific changes in secondary sexual characters, for 
example, the parasitic castration of Carcinus , lnachus, 
and returns by Rhizocephala, the result of which in 
male crabs is a definite approach to the female facies. 
It has been shown by the castration, by radium, of 
Asellus oqnaticus that the development of the brood 
pouch in this animal is dependent upon the presence 
of functional ovaries, but experiments on caterpillars 
by several investigators do not permit the assumption 
that sex hormones exist in these animals. In the 
Sipuneulid Physcosoma, Harms has demonstrated 
histologically and physiologically the existence of an 
endocrine gland (internephridial organ) the secretion, 
of which is essential to the life of the animal. The 
characters of the branchial and pericardial glands of 
Cephalopoda suggest endocrine action. The cenoeytes 
of larval and adult insects are unicellular endocrine 
glands. Roller has shown by blood transfusion that 
internal secretions are probably concerned in the 
eedysis and pupation of caterpillars, but the site of 
formation of the hormones is unknown. Roller and 
Perkins have shown experimentally that the expansion 
and contraction of the chromatophores of shrimps 
and prawns is duo to substances secreted into tne 
blood in response to light stimuli. The two secretions 
concerned are formed respectively in the eyes and in 
the rostral region. 

Pug-headed Trout.—The occurrence of the abnor¬ 
mality known as pug-head or bulldog-head amongst 
fishes has often been recorded, and E. W. Gudger has 
summarised the cases found in Salmonoids, and 
describes new examples which have come to his notice 
(Bull, Amer . Mus. Nat. Hist., vol. 58, Sept. 1929, 
p. 531). The deformity would appear to be due to 
a failure of the base of the skull to elongate, the 
check to the growth of the parasphenoid tying down 
the surrounding bones, so that the upper part of the 
head remains in an essentially embryonic condition, 
while the lower jaw attains almost normal size. 
Feeding is not prevented by either of the two forms 
which the deformity assumes amongst salmonoids, 
but there is a suggestion, founded on a limited number 
of breeding observations, that the malformation is 
inheritable and transmissible. The author makes a 
geographical error which we cannot pass : “ Next 

For England ", he says, and proceeds to discuss more 
Scottish examples. Indeed, in a wonderfully com¬ 
plete catalogue, he omits one of the few examples 
which England has supplied, that of the bullclog¬ 
headed trout from a beck on Pennyghent, describe! 
by Clarke and Roebuck in “ The Vertebrate Fauna 
of Yorkshire 'V 

Origin of Cultivated Wheats.—Further attempts are 
being made to throw light on the origin of cultivated 
wheats by a study of the chromosomes. The hexa- 
ploid wheats might be autopolyploid, with six similar 
sets of chromosomes, or allopolyploid with unlike sets 
derived through crossing of different species. Mr, 
Fuyuwo Ragawa (Jour. Coll. Agric . Tokyo , vol. 10, 
No. 3) has made measurements of the chromosome 
sets in various species of Triticum and jEgUops in 
order to obtain evidence on this point. The chromo¬ 
some sets of T. monococcum, T. dicoccum , T.polonicum, 
and T. vulgare , Mgilops speltoides ( 2 n - 14) and AS. 
cylindrica ( 2 n ~ 28) were compared as regards the 
length and the number and position of constrictions 
in the chromosomes. In T. polonicum , for example, 
the 28 chromosomes are of at least eight types, 
differing in length and the position of constrictions. 
Six of these types do not correspond to chromosomes 
in the set of T. rnonococeum. The 28 chromosomes 
of T. dicoccum are classified into ten types, seven of 
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which are different from those of T. rnonococeum. 
The 42 chromosomes of T . vulgare belong to at least 
nine types, eight of which appear to differ from those 
of T . monocoecum. It is concluded that the polyploid 
wheats possess only one pair of most of the chromo¬ 
some types and that they did not originate through 
duplication of a basic set, but probably from crossing 
among ancestors having different sets. Similarly it 
is concluded that the tetraploid ASgilops cylindrical 
did not arise through duplication of the chromosome 
set of a diploid species such as AH. speltoides. 

The Great Barrier Reef.—The nature and origin of 
the Great Barrier Reef and the Queensland coast are 
discussed in great detail in a paper by Mr. J. A. Steers 
in the Geographical Journal for September ami 
October, Previous writers on the origin of the reef 
fall into two classes, those who regard the reef as a 
thin veneer on a platform, and those who see in it 
evidence of the submergence that Darwin suggested. 
Mr. Steers, who was attached to the Great Barrier 
Reef Expedition, believes that faulting or flexing of 
the peneplain of north-eastern Australia has been 
more important in the formation of the reef than the 
subsidence of the continent. Evidence of faulting 
was found in practically all parts of the reef region 
visited. Similar evidence is known from other parts. 
Faulting has obviously played an important part in 
the formation of the coast-line. Mr. Steers goes on 
to show that the trend lines of the continental shelf are 
similar to those of the mainland, and he concludes 
that the Barrier has grown up concurrently with the 
subsidence of a series of fault blocks. At the same 
time he shows that faulting has been most intense in 
northern and north-oentral parts of the Barrier area. 
It is of interest also to note that borings on the Michael¬ 
mas cay show that a coral reef can grow up on un¬ 
consolidated material. 

Miocene Mollusca from Jamaica.—The first part of 
an important work by W. P. Woodring on the Mio¬ 
cene mollusca from Bowden, Jamaica, appeared in 
1925 and was noticed in these pages at the time 
(Natltrk, Dec. 12, 1925, p. 881). We have now the 
pleasure to record the publication of Part 2 dealing 
with the gastropods and giving a discussion of the 
results (Carnegie Inst., Washington, Pubn. No. 385). 
This ponderous volume of 564 pages and 40 plates in 
every respect resembles its predecessor in the scrupu¬ 
lous care with which it has been compiled and pro¬ 
duced and it fully merits similar praise. It seems that 
the total number of molluscan species present is 610, 
all marine, for though some land snails have been re¬ 
corded, the author consider them to have been 
accidental introductions of living animals that fell 
into openings in the ground and so got collected with 
the fossil material. No other American Tertiary 
locality has yielded so abundant a molluscan fauna. 
The origin, ecology, and age of the Bowden fauna are 
fully discussed. The author summarises the published 
information on the Miocene mollusca from other 
localities in the American tropical region to which 
naturally they are most akin, whilst directing atten¬ 
tion to their similarity to those of southern Fr&noe 
and the Mediterranean region. The Bowden horizon 
would appear to fall at the top of the Middle or at the 
base of the Upper Miooene s 

Italian Earthquake of Mar. 27 , 1928 .—Two useful 
studies of this earthquake in the Comic Alps have 
been published, one by Prof. A. Cavasino (had. 80 c. 
Sism. Boll. , vol. 28, pp. 77-100 ; 1929), the other by 
Prof. M. Gortani (L* universo , Dec. 1928). Though the 
intensity was high (9 or 10 , Mercalli scale), the epi- 
central area contained only 30 square miles, its centre 
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being in lat. 46° 21' N., long. 12° 59' E. The intensity 
decreased rapidly outwards, implying a small depth 
of focus, 4 or 5 miles according to Gortani, and 11 
miles according to Cavasino (using Seebach’s method). 
The epicentre! area was elongated north and south, 
transversely to the tectonic lines of the Carnic Alps. 
Cavasino, from a large number of observations, 
estimates the moan velocity of the primary waves 
as 7-3 km. per sec;, and of the secondary waves as 
4-0 km. per sec. 

Variations of Mean Sea-level.—It is often supposed 
that once the variations of sea-level due to astro¬ 
nomical (tidal) and meteorological causes have been 
eliminated, carefully made tidal observations afford 
a secure basis for establishing the datum plane 
required in geodetic levelling, and for detecting 
possible changes in the level of the land. In “ Studies 
of Mean Sea-lev el ” (Bull, Nat. Res. Council , No. 70, 
Washington, 1929), Douglas Johnson, in a report 
written for a Committee appointed by the Council 
to make shore-line investigations of sea-level, indicates 
various causes why this supposition is untrustworthy. 
Chief stress is laid on variations of level due to 
changes in inlets and bars at the mouth of estuaries 
or nearly enclosed bays into which rivers flow ; the 
changes in tidal currents due to such and other causes 
can alter the mean sea-level in an estuary or bay by 
amounts which depend on the form of the shore-line, 
the direction of prevailing winds, and other factors, 
and which may in favourable circumstances be so 
great as a number of inches. Observations of mean 
sea-level in Jamaica Bay near New York have dis¬ 
closed local inequalities, while the level inside differs 
from that outside by from three-quarters of an inch 
to two inches in olose agreement with the predictions 
made in a theoretical study of the local conditions. 

Heat Insulators.—^Special Report, No. 35 of the 
Food Investigation Board deals with heat insulators, 
contains nearly 100 pages, and is issued at 2 s. fld. 
(London: H.M. Stationery Office). It covers the 
whole of the work done on the subject by Dr. E. 
Griffiths at the National Physical Laboratory, for the 
heat insulation sub-committee of the Board since 
its formation in 1918. Almost every known type 
of cork, wood, powder, rubber, and fibre has been 
investigated, and the general conclusion is that for 
refrigeration purposes there are several materials 
whicn possess the necessary mechanical strength, do 
not too readily absorb moisture, and the heat con¬ 
ductivity of which does not exceed 0-00010 in c.g.s. 
units. 

Amorphous Carbon.—A preliminary investigation 
of the anomalous diamagnetism of graphite, described 
by S. Paramasivan in the August number of the 
Indian Journal of Physics , is of interest in its bearing 
on the problem of the nature of amorphous carbon. 
Specimens of the latter which had been prepared 
from very different sources—naphthalene, anthra¬ 
cene, sugar, coal gas, wood charcoal, and two kinds of 
coal—all had a specific diamagnetic susceptibility close 
to that of diamond (0-5 x 10 - *), whilst only one body 
examined, graphitic anthracite, had an appreciably 
higher susceptibility (0*97 x 10"*), and even that was 
well below the number for pure graphite (4*2 x 10"*). 
There is some evidence that the susceptibility of 
graphite is less when it is finely divided than when it 
is in a massive state, and the X-ray investigations 
that have been made of similar bodies tend to show 
that a graphitic structure develops in course of time 
if rearrangement of the atoms is facilitated by heat, 
bat the immediate conclusion to be drawn from the 
present experiments is that, so far as its magnetic 
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properties are concerned, freshly prepared amorphous 
carbon is practically indistinguishable from diamond. 


Quadrivalent Tellurium Derivatives.—In 1920, Ver¬ 
non obtained two different forms of dimethyl tel- 
luronium iodide, Me*TeI 2 , and explained these as 
space isomers in whicn the valencies of the tellprium 
were in one plane : 



Mo 

I 



/ 

\ 


Me 

Me 


In the March number of the Journal, of the Chemical 
Society t however, H, K. K. Drew showed that the 
first compound is normal, and in it the valencies are 
probably directed towards the vertices of a regular 
tetrahedron, as in methane, whilst the second com¬ 
pound was not a true isomer but a complox substance, 
of salt-like character, having the same empirical 
formula. This was extended to similar compounds. 
In the September number of the wamo journal. Prof. 
Lowry and F. L. Gilbert review the properties of 
quadrivalent derivatives of tellurium in the light of 
Drew’s formulffi, which they accept in their main 
features, although they consider that the properties 
of the two types of compounds are not so sharply 
separated as Drew suggested. They consider, from 
other evidence, that the complex form may have 

either the formula proposed by Drew, namely, [TeMe 4 ] 


[TeMelJ, in which all the halogens and methyl 
groups are covalently linked to tellurium, or TeMe a I, 
ToMeI a , corresponding with a mere aggregate or 
double salt of the two components. This explains 
the colours of some of the compounds. The authors 
give the results of experiments on the absorption of 
light by the compounds as well as the conductivities, 
which support their assumptions. 


Pulverised Fuel in Electric Power Stations.—The 
paper on the modern use of pulverised fuel in electric 
power stations, by R. A. Chattock, the electrical 
engineer to the Birmingham Corporation, which is 
published in the Journal of the Institution of Electrical 
Engineers for October, is a very timely one. Mr. 
Chattook gives the results of experiments carried out 
in Birmingham which demonstrate that the use of 
pulverised fuel gives a higher combustion heat 
efficiency in the boilers than that obtained by 
mechanical stokers. With pulverised fuel firing a 
much larger proportion of the ash appears in the form 
of fine dust, the bulk of which is carried away by the 
waste furnace gases. The ash consequently is now 
becoming more apparent and is objectionable. With 
stoke fired boilers a coarse grit is carried out of the 
chimneys and is deposited in the immediate neighbour¬ 
hood. After trying various experiments the * cyclone ’ 
catcher was adopted, and it is found that this catches 
90 per cent of the dust that formerly escaped up the 
chimney. With pulverised fuel boilers, however, the 
same type of cyclones only stopped about 35 per cent 
of the dust. What escaped was so fine that it was 
carried away to great distances and deposited over a 
very large area. At present two cyclones in series 
are being used which catch 76 per cent of the dust. 
It is hoped by washers and electrostatic catchers 
to increase this percentage very appreciably. The 
elimination of the sulphur products in the furnace 
gases is a new problem. Mr. Chattock thinks that it 
would be impossible to use only coals which contain 
very little sulphur, as he had to purchase coal from 
thirty or forty different pits and the proportion of 
sulphur in the coal varies considerably. Washing the 
gases is probably the simplest and beat way of pre¬ 
venting both the emission of these products into the 
atmosphere and catching the dust. 
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Population Studies in South Africa. 


TOURING, the recent meeting in South Africa of the 
^ British Association, Dr. J. E. Holloway, the 
Director of the Office of Census and Statistics, Pretoria, 
read an informative paper to Section F (Eoonomic 
Science and Statistics) on “ The Demographic Position 
in the Union of South Africa Dr. Holloway pointed 
out that tlie Union of South Africa presents many 
interesting phases for the scientific study of j>opula- 
tion. 

In the census of South Africa, the classification of 
the population is limited to four groups, namely : 
(1) European, (2) native, (3) Asiatic, and (4) other 
coloured, or for short ‘ coloured European refers 
to all people who are accepted as white, whether the 
original home is in Europe or not. White Syrians, 
for example, of whom tnere are some 2500 in the 
country, are included in this category. The term 
Asiatic refers chiefly to the descendants of indentured 
Indians introduced in the nineteenth century to 
work the Natal sugar estates, A certain number of 
Chinese and a few representatives of other races are 
also included. In 1921 the number of Asiatics in the 
Union was 165,731, and of these 07-3 per cent were 
Indians. The * native ’ population comprises the 
various groups of Bantu, such as the Ama-Xosa, 
Fingos, Tembus, and Pondos of the Cape, the Zulus, 
the Basuto, the Bechuana, and numerous smaller 
groups found all over the Transvaal. 

All coloured peoples not included in the terms 
Asiatic or native are comprised in the group 4 other 
coloured *. The main constituent of this group 
consists of descendants of the Hottentots, admixed 
with a certain proportion of European blood. Their 
religion is for the most part Christian, their speech 
is Afrikaans, and j>olitically they have come to be ( 
regarded in the Cape Province as on the same footing 
as the other white inhabitants. Descendants of Malay 
slaves imported during the seventeenth and eighteenth 
centuries also form part of this classification. At the 
Census of 1921 the ‘coloured’ population exceeded 
half a million and nearly 90 per cent were enumerated 
in the Cape Province. 

The Dutch population being predominantly agri¬ 
cultural forms the bulk of the rural population, but 
the British preponderate in the population of all the 
larger towns except Bloemfontein and Krugersdorp, 
and of many of the smaller ones. The eastern province 
of the Cape, having obtained a large British settle¬ 
ment early in its history, is still largely British in 
rural as well as in urban areas. In Natal, British 
colonisation followed close on the Dutch, and the 
latter therefore effected very little permanent settle¬ 
ment. Those rural settlements in which less than 
50 per cent of the population is of Dutch descent all 
occur in Natal and the ©astern districts of the Cape. 
The only exceptions are Baberton and Pilgrim’s Rest, 
which, being the two districts where the earliest gold 
discoveries in the Transvaal were made, attracted a 
British mining population. 

Figures based on returns received at the population 
census of 1926 show that, in round numbers, 57 per 
cent of the Europeans were of Dutch-South African 
descent and 34 per cent were of British origin. The 
age distribution of the white races reveals some 
interesting facts. The population of Dutch descent 
predominates over that of British descent in all the 
age-groups except 46-49 years and 60-54 years. The 
population of Dutch desoent in the age-groups 
26-29 years and 30-34 years is practically equal, 
while a similar feature is evident for the British 
population in the age-groups 10-14 years and 15-19 
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years. The Dutch population preponderates at an 
increasing rate as the ages decrease. The first three 
features are the direct result of war. The preponder¬ 
ance of persons of British desoent in the age adjacent 
to 50 years is caused partly by the immigratibn of 
young people of British stock after the Anglo-Boer 
war and partly by casualties on the republican side 
during the war. The stationary group around the 
ages 25-34 years in the Dutch group is aue to the fall 
in births during the war and increased infant mortality. 
The stationary period in the British group is due to 
the absence of a large number of men on active 
service during the European War. The fourth feature 
must be ascribed to the relatively higher birth rate 
in the rural areas which are predominantly Dutch in 
character. 

The so-called ‘ rural exodus ’ of which most countries 
complain has also its counterpart in the Union, though 
unlike Australia, huge urban communities have not 
developed in South Africa. In the Commonwealth, 
43 per cent of the population lives in urban communi¬ 
ties of more than 100,000 persons, whereas in the 
Union the corresponding percentage is 9. The same 
disproportion is noticeable in the urban and rural 
populations of the two countries ; Australia showing 
62 per cent urban as against 26 per cent for the Union. 
In the latter case, however, the lower percentage is 
mainly due to the fact that the Bantu are still largely 
country dwellers, only 12 per cent living in urban 
areas as compared with 56 per cent of the Europeans. 

The urbanisation of the population of South Africa 
is on the incroase, and this movement is proceeding 
more rapidly among the European than the non- 
European population. This increasing urbanisation 
of white population is held to be a result of the growth 
of a poor white landless population, and the tendency 
is therefore not regarded with equanimity. The last 
two censuses have shown not only a failure of the 
rural areas to absorb their own natural increase but 
also an actual absolute decrease of population in 
certain districts, This is notably the case in the eastern 
Karroo and the southern districts of the Orange Free 
State, where the uncertainty of the rainfall renders 
the prevailing pastoral industry somewhat pre¬ 
carious. 

The densest native population is that which is con¬ 
centrated for Industrie purposes along the Witjwaters- 
rand and in Durham. The densest rural natiw popu¬ 
lations centre on the Natal coast belt, in ^certain 
Transkeian districts and in Kingwilliamstown, Glen 
Grey, and Harschel. It becomes relatively less dense 
as one proceeds northwards and westwards. , At the 
census of 1921, the Baiftu population numbered 
4,697,813, just three times the white population. 

In conclusion, Dr. Holloway pointed out that the 
main question which is exercising the minds of South 
Africans in regard to population is that of the relative 
growth of the European and native populations. 
Very divergent estimates have been given by various 
authorities on the subject owing to the insufficiency 
of the statistical material at present available on the 
subject, Since 1921, a census of the European popu¬ 
lation has been held, but no new data are available in 
regard to non-Europeans. The line of attack indi¬ 
cated by the method of fertility statistics is not 
available, therefore, as the basic data are unprocur¬ 
able for non-Europeans. The census of the total 
population which will be held in 1931 will throw a 
good deal of light on the subject, and the results of 
that oensus will therefore be awaited with the keenest 
interest. i ’ 
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The Pec tic Substances of Plants. 


A KNOWLEDGE of the properties of the pectic 
compounds present in fruits and other plant 
tissues is of considerable practical interest t thus 
they play an important part in the setting of j&ms^ 
in the fermentation processes of wine, beer, and ekte¥, 
and in the preparation of textile fibres. They undergo 
changes during the ripening and seneeoenee’of 1 fruit, 
or with the onset df disease, and hende are elOttely 
connected with problems of storage, BranfoOt* 1 in a 
recent review of these compounds', classifies them 
into five groups : pectose is an insoluble compound 
of cellulose and pectin, present in the cell walls of 
tissues ; it is of variable composition, since a variable 
number of the methoxy groups of pectin may be 
replaoed by cellulose residues. Pectin is a neutral 
methoxy ester of pectio acid, and contains 11-76 per 
cent methyl alcohol ; pectinic adds are intermediate 
between pectin and pectio acid, simple oarboxyl 
groups replacing those esterified with methyl alcohol. 
PecHc acid is a complex of four molecules of g&lac- 
turonic acid and one each of arabinose and galactose; 
methylpentose is possibly present in some pectio 
acids, Pectio acid forms salts of definite composition, 
of which that with calcium is insoluble and is useful m 
the estimation of the peotin content of plants. The 
simplest compound of the group is metapeclic acid , 
which appears to be d -galactose-galacturonic acid. 

Peotin and pectinic acids can be removed from the 
plant tissues by washing with water : pentose cannot 
always be extracted unchanged, and it is therefore 
usual to hydrolyse it first to pectin with dilute 
mineral acid. After treatment with water and acid 


1 Department of Scientific and Industrial Research: Food Investiga¬ 
tion. Special Report No. 33: A Critical and Historical Study of the 
Pectio Substances of Plante. By M. H. Branfoot (M. H. Carri). 
London: H.M. Stationery Office, 1029. 8*. fid. net. 


there is Still pecfcic material present in the middle 
lamella : this can be extracted by boiling with very 
dilute sodium hydroxide or by solution in dilute 
ammonium oxalate. For the preparation of pectose 
it is sometimes possible to dissolve out the oelltdoso 
with Schweitzer's reagent and thus obtain it unchanged, 
but in many plants this reagent also dissolves the 
pectose : pectin is precipitated from its solutions by 
alcohol, especially if acidified, whilst pectio acid can 
be prepared by the hydrolysis of pectin with sodium 
hydroxide, followed by addition of excess of aoetic 
acid to dissolve out impurities, and oaloiura chloride 
to precipitate the insoluble calcium pectftte’. The 
pectic compounds can be estimated as pectin by 
precipitation with alcohol, but the method is not 
strictly quantitative, or better as calcium pectate 
after hydrolysis to pectic acid. 

The distribution of the pectic substances in the 
cell walls and middle lamella of plant tissues can be 
followed by staining sections with ruthenium red 
before and after the application of known pectio 
solvents. They undergo definite changes during 
development and senescence, which can be well 
followed in fruits : the general course is a breakdown 
into nonpectic soluble bodies. The changes have 
now been so far worked out that it is possible by 
chemical and microscopical examination to gauge the 
stage of maturity of a given sample of fruit with 
considerable accuracy. These hydrolytic changes are 
due to the action of enzymes of which at least three 
have been described, a pectosase, a pectinase, and a 
pectase, producing respectively pectin and pectinic 
acids, pectio acid, and reducing sugars, etc. Similar 
changes occur in fungal and bacterial diseases and are 
presumably due to enzymes secreted by the organisms. 


Locomotive Firebox Stays and Plates. 


T^ROM relatively early days, the problem of the 
•*- wastage of firebox stayheads has troubled suc¬ 
cessive locomotive engineers, who from time to time 
have devoted considerable attention to investigating 
its oause, with, however, little real success. In 1924 
the British Non-Ferrous Metals Research Association, 
with the co-operation of all the British railway groups, 
commenced an exhaustive examination of the prob¬ 
lem, a report on whioh has now been published by 
the Institute of Metals. The main conclusions of the 
authors of the paper, Messrs. O. F. Hudson, T. M. 
Herbert, F. E. Ball, and F. H. Bucknall, may be 
summarised as follows : 

The wastage of stayheads is primarily due to 
oxidation of the copper which, though not serious 
under dry conditions, at once becomes so when 
leakage of water occurs. Apart from the effect of the 
water, an oxide scale is formed whioh, being hard and 
tenacious, causes little trouble. As a result of plastic 
deformation of the firebox plate and stay, however, 
due to the thermal stresses set up in service, leakage 
sets in, causing the detachment of the scale and ex¬ 
posing fresh Surfaces to attack. Much speculation 
has existed in the past with regard to the actual 
temperatures attained at the stayhead and plate 
surfaces, but by inserting metallic plugs of known 
melting point in seleoted stays, the authors have shown 
that the temperature attained at the top of the fire* 
box was of the order of 200°-250° C. with, perhaps, 
300°-830° C. under the arch. In no instant was a 
temperature exceeding 350° C. observed. 

The work, therefore, has been extended to dieoover 
an otherwise suitable alloy whioh at a temperature of 
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300° C. is not appreciably softened and will still 
possess an elastic limit of about 5 tons per sq. in. Of 
the materials so far examined, one of the most hope¬ 
ful is a copper alloy with about 0*05 per cent of silver, 
whioh in the cold-worked condition had, after being 
annealed at 300° C. for 100 hours, a Brinell hardness 
of 73, an elastic limit of 7*2 tons per sq. in., and a 
tensile strength of 18*3 tons. That such material 
possesses all the ductility required is shown by the 
fact that the elongation on 2 in. is 36 per cent. 

Considerable attention has been paid to the chemical 
nature of the oxidation of copper at high tempera¬ 
tures, and it is shown that the presence of small 
quantities of hydrochloric acid and sulphur dioxide, 
both more or less normal constituents of the firebox 
atmosphere, have a profound influence in accelerating 
the attack. Further, the conditions whioh determine 
the adhesion of the oxide to the metal have been 
carefully investigated. The presence of both soot and 
snloke is essential to the formation of a hard, adherent 
oxide of the nature of that produced on actual stay- 
heads. A dark grey soale is then formed at 260° C., 
whioh readily withstands subsequent exposure to at 
least 400° C. without perceptible reduction of hard¬ 
ness or adherence. Such a scale would certainly not 
be removed by the abrasion encountered in a firebox. 

Finally, experiments have been carried out on the 
effect of salts in the water. These have demonstrated 
that the detachment of scale from stayheads in 
service is independent of the composition of the leak¬ 
age fluid, the presence of corrosive salts playing little 
part in the actual detachment of the scale. 

F. C. T. 



710 


NATVMM 


[Kovkkbbb 2, iaas 


University and Educational Intelligence. 

London, —Mr. Charles Maiming has been appointed* 
as from Jan. 1 * 1990* to the Sir Ernest Camel choir of 
international relations tenable at the London School 
of Economics. 

St. Andrews. —The Senatus Academicus has re¬ 
solved to confer the honorary degree of LL.D. on the 
following, on the occasion of the installation of Sir 
Wilfred Thomason Grenfell as Rector of the University 
on Nov. 0 : Sir Wilfred Grenfell ; Sir William 
Allardyce, formerly Governor of the Falkland Islands, 
of the Bahamas, of Tasmania, and of Newfoundland ; 
Mr. H. M. Riohards, senior chief inspector, Board of 
Education, London ; Sir Arthur Steel*Maitland, late 
Minister of Labour ; and Mr, J. E. Wrench, chairman 
and editor of the Spectator. 


The following scholarships have been awarded by 
the Council of the Institution of Naval Architects : 
Fairfield Scholarship in Naval Architecture (1929), 
£160 a year for four years at the University of Glas¬ 
gow, to Mr. Samuel M‘Murray, of Messrs. Harland and 
Wolff, Belfast; Denny Scholarship in Naval Arohi* 
tecture (1929), £7 6 ayear for four years at the University 
of Glasgow, to Mr. C. R. Wynne-Roberts, of Bedford 
School, Bedford; Parsons Scholarship in Marine 
Engineering (1929), £160 a year for three years at the 
City and Guilds (Engineering) College of the Imperial 
College of Science and Technology, London, to Mr. 
F. L. Weatherdon, of H.M. Dockyard, Devonport. 

We have received from the Education Section of 
the British Psychological Society, and from the Child- 
Study Society of London, copies of memoranda on 
courses of study in junior schools, prepared at the 
request of the* Consultative Committee of the Board 
of Education. The Education Section of the B.P.S. 
makes three recommendations : it is of the greatest 
importance that psychological grouping should take 
the place of chronological grouping ; the development 
of tne concrete real interests of the children should 
supersede the hard-and-fast school 1 subjects ' ; and 
the school should be staffed with teachers who may 
be safely encouraged to experiment in both curriculum 
and method, and will be able to make educational use 
of local and individual interests, whilst keeping a 
universal, humane, and practical outlook. The report 
is signed by Mrs. Susan Isaaos and Miss Margaret 
McFarlane, as chairman and secretary, and may be 
regarded as authoritative. The Child-Study Society, 
taking its Btanu on the principle that in every edu¬ 
cational problem the child’s point of view should 
always be taken into account, urges that in the junior 
school place should be found for subjects which 
prove stimulating to the child, such as handicrafts* 
art, music, dancing, acting, organised games. It sug¬ 
gests rambles for Nature study* pictures and drama¬ 
tisation in history ; that models and slides in geo¬ 
graphy are useful devices that should be abundantly 
used; and, indeed, that all the resources of modem 
pedagogy should be drawn on to make work in the 
junior school vivid, intelligible, and memorable. The 
memorandum also lays particular stress upon the 
importance of the junior school taking over the essen¬ 
tial features of individual methods, the success of 
which in the infant school is now beyond question, 
though at the same time exploiting to the utmost the 
newer methods in collective teaching, which allow and 
even encourage the more brilliant scholars to make 
their own pace. The memorandum is issued by Dr. 
C. W. Kimmins and Dr. P. B. Ballard* as chairman 
and vice-chairman of the oouncil of the Society. 
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C*leo4*r of Patent Records. 

November a* 1847 .—An improved method of making 
gelatine medicinal oapsules, which was widely adopted 
later, was probably the invention of a French chemist 
but was patented in England in the name of James 
Murdock* the patent agent* on Nov. 2* 1847. The 
capsule was mode in two similar parts* formed by 
dipping the end of an iron rod of the required dimen¬ 
sions and shape into a solution of gelatine, one part 
fitting into the other and the two being hermetically 
sealed together by moistening the overlapping edges. 
The inventor preferred to use a vegetable gelatine 
produced from a species of marine moss. 

On the same day, Nov. 2* 1847, Anthony Bernard 
von Rat hen, civil engineer, was granted a patent for 
a compressed air motor-car. A oar was built to his 
specification in the workshops of the Putney College 
of Civil Engineering and publicly tried on the road 
between Putney ami Wandsworth in August 1849, 
when it attained a speed of from 8 to 12 miles an 
hour. Nothing further is known of the machine. 

November 3 , 1817 .—The process of 4 gassing * thread 
and lace, which greatly increased the English lace- 
trade in the early part of the nineteenth century and 
rendered it capable of competing with the continental 
trade, was the subject of the patent granted to Samuel 
Hall on Nov. 3,1817, for a “method of improving every 
kind of lace or net, whether fabricated from flax, 
cotton, wool, silk, or other substances The lace is 
passed over a flame with a motion sufficiently rapid 
to singe the woolly fibres covering the fabric without 
injuring the texture of the laoe. 

November 5 , 1695 .—A patent that greatly hindered 
the development of the American motor-car industry 
was that granted to George B. Selden in the United 
States on Nov. 6 , 1896, which had been applied for in 
1879 and thus took sixteen years for the examination 
before it wets finally sealed and the patent rights 
began to run. The Electric Vehicle Company secured 
the rights and enforoed them* with the help of some 
of the prominent makers, by oharging a royalty of 
one per cent of the selling price on every petrol vehicle 
produced in the United States. The patent was up¬ 
held in the lower court, but Henry Ford took it to 
the Circuit Court of Appeals and won his oase, the 
previous decision being reversed. 

November 7 , 1789 .—Hie patent granted to Ralph 
Gout, clookmaker of London, for “ certain machinery 
for the purpose of measuring distance* which wifi 
ascertain with the greatest precision the number of 
miles a person travels”* on Nov. 7* 1789, was for the 
first taximeter that appears in the records. The 
apparatus was in the form of a 1 pedometer *—of which 
instrument also Gout was a patentee—connected by 
levers and wires with the running wheels of the vehicle. 

November 8 , 1731 .—The first artificial fertiliser to 
be patented was the invention of John Piper and 
Matthew Tyndale, Jr., who on Nov. 8 , 1721, were 
granted an English patent for “ a oertaine compound* 
consisting of prepared chalk and sea-water* which 
abundantly increaseth all manner of grain* pulse, and 
grass, beyond what hath been known . 

November 9 , 1786 .—The patent granted to Joseph 
Geib, musical instrument maker of London* on Noy. 9* 
1780, for 11 a new improvement upon the Pianoforte 
and harpsichord by which the same win become 
perfect and compleat instruments of their kind, which 
have never before been discovered* and by which the 
same can be more easily tuned and played upon ”, 
introduced the 1 hopper escapement * for square piano*. 
The new mechanism was first brought out oy Longman 
and Broderip, of Cheapaide* the predecessors; of 
Collard and Collard. V?. \ 
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Official Publications Received. 

British. 

Journal of the Indian Institute of Science. Vol. 12A, Part 8: 1. Studies 
in Eusyme Action, Part 8, Any Use from Gumbo (Praftiisfvm tgrMdkum), 
by 0. NarayAnamurti, 0, V. Ramaewaml Ayyar and Koknd V. Norris; 
U. Studies In Bnsyrae Action! Part 4, Tyrosinase, L, by D. Narayanamurti 
and 0. V. Ramaswami Ayyar. Pp. 106*129. (Bangalore.) 1.8 rupees. 

Slabber Research Institute or Malaya. Bulletin No. 1: The Natural 
Coagulation of Hevea Latex. By Dr. A. 8. Corbet. Pp, 17. (Kuala 
Lumpur.) i dollar. 

Journal of the Federated Malay 'States Museum*. Vol, 14, Farts 8 and 
4, July. Pp, 826-481 +plates 6*IS. (Knais Lumpur.) 

Memoirs of the Archoologfcal Survey of India. No. 41: Survival of 
the Prehistoric Civilisation or the Indus Valley. By Ramaprasad Chanda. 
Pp. iv + 40+2 plate*. (Calcutta: Government of India Central Publica¬ 
tion Branch.) 1,2 rupees; 2«. 

Malayan Forest Records, No. 7: Mangrove Bark as a Tanning 
Material. By T. A. Buckley. Pp. 40. (Kuala Lumpur.) 60cants; la 
Royal Observatory, Hong Kong. Meteorological Records 1884-1928. 
(Appendix to Hong Kong Observations, 1928.) By C. W. Jeffries. Pp. 
lfl. (Hong Kong.) 60 cents. 

Imperial Department of Agriculture for the West Indies Report on the 
Agricultural Department, St, Lucia, 1928. Pu tv+ 81. (Barbados.) flrf. 
The Journal of the Institution of Electrical Engineer*. Edited by P. F. 
Rowell Vol. 67, No. 894, October. Pp 1177*1268+xxxvi. (London: 
E. and F, N. Spon, Ltd.) 10*. 6d. 

Foreign. 

Bulletin of the National Research Council. No, 69: Molecular Physics 
in relation to Biology. Report or the Subcommittee on Molecular 
Physics, of the National Research Council. Pp. 298. 8 dollars. No. 70: 
Studies of Mean Ses-LeveL Report of the Committee on Shoreline 
Investigations, National Research Council. Pp. 60. 60 cents. No. 71: 
Bibliography or Bibliographies on Chemistry and Chemical Technology. 
First Supplement 1924-1928. Compiled by Clarence J. West and D. £). 
Berolshumer. Pp 161. 1.60 dollar*. (Washington, D.C.: Nation*! 

Academy of Science*.) 

Reprint and Circular Series of the National Research CounolL No. 
89 : Science and Progress in the Industries, By John J. Carty. Pp. 8. 
(Washington, D.C.: National Academy of Sciences.) 20 cents, 
Smithsonian Institution: Bureau of American Ethnology. Bulletin 
88: Myths and Tales or the Southeastern Indians. By John R. Swanton. 
Pp. x + 276. 1.00 dollar. Bulletin yO: Papago Music. By Franoes 

Dttnsmore. Pp. xx +220+ 19 platen. 1.25 dollars. (Washington, D.C.: 
Government Printing Office.) 

Mededeellngen van het Nederlandach Instituut voor Document*tie en 
Registratuur. No. 6, 1928, 10-12. Pp. 2078-2249. (A»®terdam: Neder- 
landsch Instituut voor Efficiency.) Bi-monthly, Mte. a year. 

Abridged Scientific Publications from the Kodak Research Laboratories. 
Vol. 12, 1928. Pp. 266+ vli. (Rochester, N. Y. : Kastman Kodak Co.) 

Department of Commerce: Bureau of Standards. Research Paper 
No. 78 : Relative Visibility of Luminous Flashes from Neon Lamps and 
from Incandescent Lamp* with and without Red Filters. By F. Chapin 
Brecksnridge and J. U. Nolan. Pp. U-26 + lplate. 6 cents. Research 
Paper No. 84: Bunsen Flames or Unusual Structure. By Francis A. 
Smith and S. F. Piokering. Pp. 66-74 + 6 plates. 6 cents. (Washington, 
D.C.; Government Printing Office.) 


CATALOGUE. 

Watson’s Mlcrosoope Record. No. 18, September. Pp. 82. (London 
W. Watson and Sons, Ltd.) 


Diary of Societies. 

FRIDAY, Nov JEM MR 1. 

Royal Boozrtt or Medicine (Otology Section), at 10.80 a.h.—W. M. 
Molltion, G. J. Jenkins, L. Graham Brown, and J. P, Stewart : 
Triumph* and Failures of the Maatold Operation. 

Diesel Emus* Users’ Association (at Caxton Hill), at 8.80.—J. Q. 

Pearce: Modern Engineering Oast Irons and their Properties. 

Royal Astronomical Society, at 4.80.—Geophysical Discussion on 
Cyclonic Disturbances of Bee Level. Chairman, Sir Richard Gregory. 
Speakers, Dr. Doodson and Prof. Proudman. 

Royal Society or Midi cure (Laryngology Section), at 6.—Cases by 
W. S. T. Neville, Dr. D, McKenste, V, X Negus, H. A. Kiseh, T. B, 
Layton, others. 

Royal College or Surgeons or Bnoland, at 6.—Sir Arthur Keith; 

Demonstration of Spinal Deformities In the Sacroiliac Region. 
iHariTCnoM or Mvox akioal Bsoikum, at 6.—Prof. H. L Callendar: 
Critical Relations between Water and Steam (Thomas Hawksley 
Lecture). 

North-East Coast Institution or Engineers and Shipbuilders (In 
Mining Institute, Newcastle-upon-Tyne), at 6.—W. 8, Burn: The 
Development and Performance of the Richard none-Wes tgarth Oil 
Engine 

Sooirty or' Chemical Industry (Manchester Section) (Jointly with 
Institute of Chemistry, Society of Dyers and Colourists, and Man- 
Chester Literary andPhllosophical Society) (at Engineers Club, Man¬ 
chester, at T.-Dr, F. A. Freeth: Industrial Reset Ah. 

Institution or Electrical Engineers (Meter and instrument Section) 
at 7.—B. W, Hill: Chairman's Inaugural Address. 

Royal Photograph rc Society or Great Britain (Pictorial Group), at 7.— 
Informal Meeting. 

QiolooiniN Association (at University College), at 7.90.- Conversations. 
Junior Inctitution or Enoiwssri, at 7.80.—Alfred Herbert, Ltd.: 
Technical Film: The Age of Speed. 
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Philological Bochty (at University College), at 8.—Prof. E. Weekley: 
Words and Names. 

Royal Society or Medicine (Anaesthetic* Section)* at ft, Kb—Dr. J. 
Blomfleld, Sir Franols Shipway, and others; Discussion on Avertln 
Amesthesla. 

Royal Aeronautical Sooirty (Veovll Branch) (at VeovilX— J. W 
Berry: Cold Working of Metals. 

SATURDAY, November 2, 

Gilbsbt Whit* Fellowship (at ft Queen Square, W.O.1), at 8,—H. 

AUcroft; The Significance of Circular Churchyards. 

British Association of Managers or Textile Works (at Athenamm, 
Manchester), at ft. 89.—J. Idtchfield; Lace, Its Oharaoierlstlce, Tech¬ 
nique, Classification, end Tarn Requirements, 

* MONDAY, Novrmbce 4. <<-• 

Royal Society or Edinburoh, at +30 —Dr. Frances M. Ballantyne: 
Notes on the Development of faflitMyi HfComUt.—Dr. A. W. Green- 
“wood: Some Observation* on the Tltymua Gland in the FowL—Dr, 

A. C. Frkeer and Dr. B. P. Wleaner: Variations of the Rest Metabqpsn 
of the Rat Id Rotation to the Sex Cycle.—Dr. L. VIraki: On the 
Presence of a Kothyrogen Substance in the Mouee Placenta.—Dr. 

B. P. Wlesner: On the Mechanism of the Diphasic Sex Cycle.—Prof. 
H. W. Turnbull and Dr, J. Williamson t Further Invariant Theory of 
Two Quadratics In n Variables. 

Royal College of Surgeon* of England, at 0.—0. P. G. Wakeley: 

Demonstration of Specimens of Oysta. 

Royal Institution, it 6.— General Meeting. 

Society or Engineers (at Geological Society), at 0.—G. A. Wright: 
Land Drainage. 

British Psychological Society (Education Section) (at London Day 
Training College),at ft.—Miss |L Leopold: Creative Work and Its 
Effect on Appreciation: An Experiment la the Teaching of Poetry. 
Institution or Automobile Engineers (Bristol Centre) (at Merchant 
Venturers' Teohnlcal College, Bristol), at 6.46.—Oapt. L. w. Johnson: 
The Inspection of Metals and their Alloys. 

Institution or Electrical Engineers (Informal Meeting), at 7.— 
R. Borlase Matthews and others: Discussion on Paris and the 
Pyrenees: Notes on some of the Technical Features of the LS.B. 
1929 Visit. 

Institution or Electrical Enoiniers (Mersey and North Wales (Liver- 

B »i) Centra) (at University, Liverpool), at 7.—J. Wright and O. W. 

arshall: The Construction of the * Grid' Transmission System In 
Grest Britain. 

Keiohlby Textile Socibty (at Kiosk Gaft, Keighley), at 7.30.—A. Bailey : 

Artificial Bilk snd its Everyday Manufacturing Problems. 

Society or Chemical Industry (London Section) (at Burlington House), 
at 8.—N. Heston : Titanium Oxide Pigments.—A. Marshall: The 
Vapour Pressures of Nltroglyoerln and Dinltroetliyleneglycol, and The 
Funotlon of Sulphuric Acid fn Nitrations. 

Royal Geographical Society (at dfiolian Hall), at 8.30.— H, G. Watkins i 
River Exploration In Labrador by Canoe and Dog Sledge. 

Society or Dyers and Colourists (Huddersfield Section) (at Hudders¬ 
field).—M. Carter: Dyeing of Indigo and Blue Serges, 

TUK8DAY, November 6. 

Royal Coubob or Physicians or London, at 5.—Dr. J. A. Arkwright: 
The Virulence of the Micro-organism In Infective Disease (Bradshaw 
Lecture), 

MiNEBA logical Society (Anniversary Meeting), at 6.80.—Dr. C. E. 
Tilley: Scawtite, a New Mineral from SoawFHlU, Co. Antrim.—Dr. 
F. Cole* Phillips: On the Composition-plane of [OlOJ-twIns In the Acid 
PlagiocUwe*.—M. H. Hey: On the Variation of Optical Properties with 
Chemical Composition in the Rbodontte-Buataxnlte Series.—Dr. F. 
Coles Phillips: A Preliminary Account of some MlneraWlosl and 
Chemical Changes In the Green Bed Group of the Soottlsh Ihdradlan 
on Progressive Metamorphism.—E. Heron-Alien: Exhibition of a 
So-called Meteorite from Hangchow, Chekiang, China. 

Zoological Society or London, at 6.80.—Major S. 8, Flower: fa) Exhibi¬ 
tion of a Fat Dormouse (Glis gib) from Hastoe, Herts jjb) Notes on a 
Recent Visit to some Continental Zoological Gardens.—w. 6. Bristow©; 
(a) The Spiders of Skomer Island (8. Wales); (6) The Distribution and 
Dispersal 6f Spiders.—J. R, Norman : Notes on the Fishes of the Sues 
Canal,— H. Banka : Interbreeding among some Bornean Leaf-Monkeys 
or the Genus Piffcscm 

Institution or Civil Engineers, at A—W. W. Grierson : Presidential 
Address and Presentation of Medals. 

London Natural History Society (at Winchester House, E.C.), at ft,— 
E. C. Stuart Baker: The Animals and People among whom we carry 
on our Natural History Work in the Jungle or India. 

Royal Photographic Sooirty or Great Britain (Pictorial Group), at 
7.-Dr. P. Macgllllvray: D. O. Hill and his Work. 

Institution or Automobile Engineers (Birmingham Graduates) (jointly 
with Coventry Graduates) (at Broadway Cafe, Coventry), at 7.15.— 
Discussion ; That Mass Production Is Detrimental to the Industry. 
Institution or Automobilr Engineers (Jointly with Iron and Steel 
Institute) (at Royal Society of Arts), at 7.46.—Dr. W. H. Hatfield: 
Steel* for Automobiles snd Aeroplanes. 

Leicester Literary and Philosophical Society (Chemistry Section) 
(at Museum, Leicester), at ft.—Miss 0. H. Spencer: Colloids (Presi¬ 
dential Address). 

Television Society (at Engineers' Club, Coventry Street, W.l), at 8.— 
F, Ijangford-Smlth : Amplification and Television. 

Royal Society or Midioinr (Orthopcedles Seotlon), at 8.80.—D. MeCrae 
Aitkin: Respiratory Rhythm in Physiological Relation to Movement 
and Posture, with Suggested Applications to Treatment (Presidential 
Add rets). 

WEDNESDAY, November 1 

Geological Society or London, at 6.10 .—Da H. Bolton: Fossil Insect* 
of the South Wales Coalfield.—Major A- R. Dwerryhonse and A. A. 
Miller; The Glaciation or Olun Forest, Radnor Forest, and some 
Adjoining Districts. 
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Institution o if Eleotrioal Hi kunom (Wiraieaa Section),'at 6,—Cepti 
0. B. Kennedy-Purvis: Chairman’* Inaugural Address- 
lNimT«vnoHGrH eating and Vw^unwi Engineers (at BO Bart Street, 

‘ W.CrlVat 9.^-K, Grierson : Electric Warming, with Special Reference 
to Low Temperature Panel Systems, 

Soai4?-Ba»r Coast1 nstodtiom oYKNotREifta a nd Sh ipeu i lobes (Graduate 
Section) (at Bolbeo Hall, NewoasUa-tpoii-Tynft), at <7.14.—H. A, 
Marhara : Chair man’s Address. 

Bauup Textile Society (irr Natural Hhitory'Rboms, Bacnp), at 7.80.— 
, A. Auderaou: Automatic Looms. 

Halifax Textile Society (at White Swan Hotel, Halifax), at 7.3C.— 

■ Tc-W. Hanson ; The Early Days of the Woollen and Worsted Industrie*, 
floormr or Glam Technology (London Sect-Ion)-(at Os ram G.B.C. Glass 
Works, North WembleyX at 7,8U.-rDiscussion : The flow of Glass in 
Tanks. 

Society or Public Analysts and comer Analytical Chemists (xl 
pheipical Society), at 8. —B. R, Bolton and K, A. Williams: The 
Primping of Fatty Oils, with Special Reference to Olive Oil.—Dr. C. 
THrttWs; The Heat Resistance Curve: A New Bacteriological Test fbr 
-FafiteurUed Food.—W. R. Mummery and F. Bishop: A New Borax 
Solubility Twt fbr Lactic Acid or Natural Sour Casern. 

Bntomomkiioal Society or I^nixin, at 8. 

Royal Society or Arts, at 8.30.— LI. B. Atkinson: Fifty Years of 
Electrical Science and Industry. 

RoyaL Society or Medicine (Surgery Section), at 8,80.—H. Cairns and 
others : Discussion on Surgery of the Spinal Cord. 

Haslinodkn District Textile Society (at Grammar School, Hasllngden). 
—J. H. Townson : Taylor Lang’s Treble Spindle Speed Condenser Mule, 

: THURSDAY November 7, 

Royal Society, at 4.80.—W. A. Lamborn: The Remarkable Adaptation 
, j by which a Dipterous Pupa (Tab&ntduj) is preserved from the Danger 

or Fissures in Drying Mud_Prof. H. E. Roaf: The Absorption of 

j Light by the Coloured Globules In the Katina of the Domestic 
Hen. — R. G. Tomkins: Studies of the Growth of Moulds •(!.). 
—R. M. Stoughton: The Morphology and Cytology of Bacterium 
. Malvacearum K.F.S.—E. 0. Smith: On the Coagulation of Muscle 
Flaama.— Paper# to he rtad in title only:—Dr, Bunder Lai Hors : 

, Ecology, Bionomics, and Evolution of the Torrential Fauna,—N. J. 
BerrllT: Studies in Tunicate Development. Part I.—J. G. Kernot, 
V* Koagga, and Madge Kaye: The Swelling of Fish Skins in 
. Solutions of Inorganic and Organic Acids — Prof. A. V. Hill: 
i Anaerobic Survival In Muscle.—Prof. A- V. UUl and F. Kupalov: 

Anuerobio and Aerobic Activity in Isolated Muscle. - Sybil Cooper and 
• Dr, D. Danny'Brown: The Interaction between two Trains of Impulses 
converging on the Same Motoneuronu.—C. H. Best and Ruth Partridge: 

. Observations on* Olympic Athletes.—H. S. Holden : On the Structure 
and Affinities of Ankyropteria Corrugate.—W. R. I. Cook and !£. J. 
Boh warts: Life-history, Cytology, ami Method or Pla'rrnodioph&ra 
brtuslcm Woron, the Cause of Finger and Toe Disease of Cabbages and 
; other Crucifer*.—Dr. R. Broom: On the Structure of the Mammal-like 
Reptiles of the Suborder Gorgonopela.—H. K. Mookerjee: (a) On the 
Development of the Vertebral Column of Anura: (6) On the Develop¬ 
ment or the Vertebral Column of Urodele.—Prof. R. R. Gates and F. 
M. L. Sheffield : Megaspore Development in CKnothera Uubricalyx.— 
0. F. A. Fantin: On the Physiology of Anurboid Movement. (I., II., 
and III.).— Dr. O. Rosenheim ana I)r. N. K. Adam: Monomolecuiar 
Films of Irradiated Ergostorol in Relation to the Production of 
Vitamin D.—R. N. JtukerJt: Effect of X-Radiation on the Spermato¬ 
genesis of Leplsma Domoattca.—Prof, J. B. Gfttonby, R. N. Mukorji, 
and Sylvia Wlgoder: The Effect of X-Radiation on the Spermatogenesis 
Of Abraxas Grormulariat*. 

Linnean Society or London, at fi,—Dr. D. H. Scott: Exhibit of Fossil 
Seeds of RogptmuitopterU, the Oldest Known Spermophyte.—Dr. H. 
Scott: A Natural History Excursion into Basutoland.—Prof. G, E. 
Nioholls; Iticraapides ealmani, a New Syncarldan from the West Coast 
of Tasmania. 

Roval College oy Physicians or London, at fi.—Dr. G. F. Still: The 
Hlatory of Paxtiatrica iu the Seventeenth and Eighteenth Centuries 
(FI tz Patrick Lectures) (I.), 

Royal Society oE Medicine (Tropical Diseases Section), at 5 80.—Prof. 
A. a Ukll; Epidemiology and Pathology of Tuberculosis In India,— 
Dr. G. GlgUoll: Barafcyphosus C, Infections in British Guiana.—Dr, 
W. Broughton-AloobK: Section Showing Structures Morphological ty 
Resembling Bbirochwtes or a Species Common to the Mouth, Lying 
Deep Within the Mucouk Membrane. 

Institution or Elnotnioal Ehoinkbrs, at 8.—B, A. G. OhurCher and 
A J. King: The Analysis and Measurement of the Noise emitted by 
Machinery. 

Royal AERonaotiual Society (at Royal Society of Aria), at 8.8Q.— 
Dr. A B. Dunstan: Recent Developments of Fuels and Dopes for Air¬ 
craft Engines. 

Society or Chemical Industry (Bristol Section) (at Bristol University), 
at 7.80,—T. Q. Elliot and R. J, Sarjant: Recent Development# in 
Corrosion and Heat Resisting Steels. 

Hatley and District Textile Society (at Hatley Technical College), at 
7.80.—J. Brooke: Practical Hints on Carding. 

Chemical Society, at 8.—F. Challenger, C. Hlgglubotfcom, and A. Hunt¬ 
ington : The Nitration of Aromatic Thiocyanates.—F. Challenger and 
A, D. Alnley: Studies or the Boron-carbon Linkage. Part I. The 
Oxidation and Nitration of Phenylboric Aoid. 

Institution or Mechanical Engineers (Manoheafcer Centre) (at Man- 
cheater).—Prof. H. L. pal lend ar: Critical Relations between Water 
and Steam (Thomas Hawkeley Leoture). 

Nblbon Textile Society (at Nelson).— H. Holt: Defects in Yams and 
how to try to avoid them. 

Society or Chemical Industry (Glasgow Section) (at 89 Blmbank 
Orescent, Glasgow).— Lti-OoL Sir Arnold Wilaon : A Central Building 
for Technical Institutions. 

ME WAY, November A 

Textile Institute (Lancashire Section) (at Manchester), at 1.16,-G. 
Smith: The MUdew Problem In the Cotton Industry. 
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Royal Society or Arts (Indian Section), at 4.80.—A* M. Green: The 
Indian Cinema Industry. ' r\ 

Royal Astronomical Society, at 6.—Prof- 8. A Milne: The Masses, 
Luminosities, and Effective Temperatures of the Stars.—Prof. A 0. 
Eddington: Internal Circulation In RoUtiiur Stars*—Dr. H. Spencer 
Jones: A Revision of Newcomb's Occultation Memoir.—R. A. McIntosh: 
(a) The Meteor Swann of Halley's Comet: (6) Observations of the 
Orionid Meteors.—Prof. A 0. Eddington and ». Flak id is: Irregularities 
of Period of liong Period Variable Stars.—Report of the British Ex¬ 
pedition to Observe the Total Solar Eclipse of 1899, May 9. 

Physical Society (at Imperial College of Science), at 6.— Prof, Sir 0, V. 
Barium: Diamagnetism and Molecular Structure (Lecture). 

Malaoo logical Society or Londoner Zoological Department, University 
College), at & 

Illuminating Enoinxbrino Society, at 7.—W, H. VilUers and S. G. 
Double: Modern Incandescent Lighting in Kinema Studios. 

Institution or Locomotive Engineers (London) (Manchester Section) 
(at 86 George Street, Manchester), at 7.—E. M. Csss: Undne Com¬ 
pression in the Cylinders of Steam Locomotives aud Means of Combat¬ 
ing Same. 

Junior Institution or Engineers, at 7.80.—Annual General Meeting. 

Leicester Textile Society (at Vlotorla Hall, Leicester), at 7.80.— 
J. Morris: Cotton Spinning and Doubling. 

Institute or Metals (Sheffield Local Section) (at Bheflleld University), 
at 7.80.—F. Orme: Nickel-Silver. 

Oil and Colour Chemists' Association (Manchester Section) (at Liver¬ 
pool).—Dr. Fox : Some Reminiscences of a Government laboratory. 

Society or Chemioal Industry (South Wales Section) (Jointly with 
Institute of Chemistry—South Wales Section) (at Thomas Cart, 
Swansea).—H. J. Hodsman : Smokeless Fuels and how they burn. 

National Smoke Abatement Souikty (at College of Technology, Man- 
cheater).— A. McCulloch : Coal aud its Combustion. 


8UIUO LECTURES. 

FRIDAY, November 1. 

Royal Institute or Public Health, at 5.—Prof. R. A Peters: Co- 
ordlnatlve Blo-chemlstry of the Cell and Tissues: Tissue Anarchy 
(Har.ben Lectures) (III,). 

British Medical Association (Tavistock Square), at fl.lfl.— Prof. J. 

Boeke : The Nervous Bystem in Relation to Health (Chadwick Lecture). 
Royal Anthbovolooical Institute (in Portland Hall, Great Portland 
Street Extension of the Regent Street Polytechnic), at fi.BQ.— Prof. 
O. Elliot Smith : The Evolution of Man, 

SATURDAY, November 2. 

Horniman Museum (Forest Hill), at 8.30—Miss M. A. Murray ; Ancient 
Egyptian Sculpture in Relief. 


MONDAY, November 4. 

University College, at 2.— Prof. L. N. G. Filoo : Cosmography in the 
XVItli Century.—At fi. — Frof. Bit C. V. Itaman: The Molecular 
Scattering of Light. (Succeeding Lectures on Nov. 6 and 7.) 

Gresham College, at 8— W. H. Wagstaff: Geometry. (Succeeding 
Lectures on Nov. 6 , 7. and 8 ) 


TUESDAY, November 6. 

London School or Economics, at 6—Dr. M. Ginsberg: The Contribution 
of Prof. Hothouse to Philosophy and Sociology. 

King's College, at 6.80.—Mrs. N. A. Duddington: Russian Philosophy 
at the Present Time. 

WEDNESDAY, November 6. 

Royal Institute or Public Health, at 4—B. Cade: The Posaibilitlea 
and Limitations of Ratfirita Treatment. 

King’s College, at l4.id.—Prof. I), M. Blair: The Contribution of King's 
College to the Advancement of Learning during the Century 1829-1898 : 
Medical Science.—Dr. F. A P. Avellng: Personalism : a Psychological 
Approach to Reality—The Approach to Transcendental Rtaflty. * 1 

Royal Vbterinahv- College, at 6.90.—Major G. W. Dunkln: Immunisa¬ 
tion against Distemper in the Dog. (Succeeding Lectures on Nov, 18 
and 20.) 

THURSDAY, November 7. 

King’s OollEoe, at 8.-C. J. Gadd : The Babylonian Background of the 

LonSjn^School or Boonomiob, at fi.—Prof, L. Robbins : The Present 
Position of Economic Science, '' , 

University College, at 6 . 80 .—Viscount Grey of Fallodon: Natural 
History, the Pleasure arid Purpose of Observation (Rickman Godlee 
I^ecture). 

FRIDAY, November 8. 

London HoarrrAL Medical College, at 4.80.—Dr. A. F. Hurst: Pre- 
ouraors of Carcinoma of the Stomach (Schpratein Memorial Lecture.) 


SATURDAY, November 9. 

athematical Association (Ijfljndon Branch) (at Bedford College fbr 
Women), at 8,-G. T. Clark : Geometry-Bora, Girls, Us. 
ornimam Museum (Forest Hill), at 8.80*—J. ». S. Dallas: Wild Flowers 
in T.AiwiAn'i Cnan finaoea. .. i 


COMFIRKNCK* 

November 1 to A 

Lbtlay House amd the Sociological Sooimnr, 
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The Grant of Invalid Patents. 

B RITISH justice is a pearl of great price. More 
specifically it may be stated that in the case 
of patent actions in the High Court its price ranges 
from £600 to £1000 a day, and that such actions 
may last for a number of weeks. Dr. Levinstein 
has performed a public service in giving prominence, 
in his recent address to the Bristol section of the 
Society of Chemical Industry, to this costliness, 
whioh is a fundamental defect in the British patent 
system. Owing to the high cost of patent litigation, 
to which he referred in language warmed by bitter 
experience, the consideration for which patent 
rights may be enjoyed is nowadays not so much the 
introduction of a new invention as the possession 
of exceptional wealth. A genuine inventor cannot, 
unless he be supported by very large financial re¬ 
sources, prevent his invention from being freely 
copied : for his only remedy lies in an action 
for infringement, and this might cost him a 
fortune, even if he succeeded in winning it. On the 
other hand, a bogus invention, embodied in an 
invalid patent, can be used to hamper manufac¬ 
turers or to extract royalties in a manner which is 
scaroely distinguishable from blackmail. “ Thou¬ 
sands of unjustified monopolies are being legally 
granted,” says Dr. Levinstein, “and sometimes 
the holders threaten the very existence of those 
invading their privilege.” 

Some time ago it was estimated that there 
existed in Great Britain about 105,000 live patents, 
of which 33 had been tested in the Courts and 
found valid, while an equal number of coeval 
patents had been found invalid. Of the remainder, 
a large proportion must certainly have been invalid. 
“Is it not an abominable restraint of trade ”, asks 
Dr, Levinstein, “ that we are fettered annually by 
the State with this enormous number of mono¬ 
polies which, if exercised, would be improperly 
exercised ? Lying unexercised, each one is a 
latent danger to the merchant adventurer, an un¬ 
necessary peril of the sea of discovery.” 

Various remedies have been proposed for this 
unfortunate state of things. The British Science 
Guild, in a report which has formed the basis of 
all recent discussions of patent law reform, made 
a number of proposals which would mitigate the 
evil to a certain limited extent. It suggested, 
for example, that the law with regard to unjustifi¬ 
able threats should be strengthened, and that the 
Comptroller should be empowered to try infringe¬ 
ment actions by consent of the parties. But the 
latter provision could not prevent the abuse of 
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wealth to which reference has been made. It is 
true that actions before the Comptroller are cheap : 
oounsel aocept lower fees, the procedure is more 
expeditious, less expert evidence is needed for 
explaining technicalities to the tribunal. A High 
Court action probably posts hundreds of times as 
much as an opposition before the Comptroller, and 
the latter form of proceedings is coming to be used 
as a cheap method of obtaining an official opinion 
on validity. But the trial of an infringement action 
before the Comptroller would not be either com¬ 
pulsory or free from the right to appeal, so that 
either of the parties could insist on going to the 
High Court if he wished to ruin his opponent. 

The remaining remedies recommended by the 
British Science Guild aim at reducing the number 
of invalid patents granted annually by the Patent 
Office : it is suggested that that office should be 
empowered to enforce a stricter standard, at least 
in respect of novelty, before granting a patent. 
Such a provision would, to some extent, diminish 
the abuses which are founded on the high cost of 
patent litigation ; but that result could be com¬ 
pleted only if, after an adequate official scrutiny, 
the sealing of a patent were deemed to confer 
validity upon it as regards some specified issues. 
Alternatively, validation in respect of these issues 
might be conferred after a lapse of some years, as 
in certain foreign countries. Dr. Levinstein makes 
the converse proposal that the grant of a patent 
should confer the right to work it. This would 
necessitate an official search among the claims of 
all relevant live patents, acknowledgment of master 
patents, and recognition of third party rights when 
grants have been made in error. 

From the legal profession such proposals could 
only meet with scandalised disapprobation. To 
deprive an Englishman (or a foreigner trading with 
Britain) of his inalienable right to embark upon 
ruinous litigation, or to inflict ruinous litigation 
on his neighbours, seems to be subversive of the 
natural rights of man. The justice dispensed by 
the High Court and the Lords of Appeal seems to 
be something which every citizen has a theoretical 
right to invoke, even if the recognition of that 
right tends to promote blackmail. Unfortunately, 
we have to choose between an'ideal justice, acces¬ 
sible only to millionaires, and some more rough- 
and-ready form of that commodity, less infallible 
but more serviceable to the ordinary conduct of 
industry. Let us therefore examine some of the 
issues which have to be considered by the High 
Court when it determines the validity of a patent, 
and ask what would be the consequence of allowing 
No. 3132, Vol, 124] 


them to be settled administratively, after an 
adequate scrutiny) at the time when a patent is 
sealed or after the lapse of a given interval. 

One of these issues is' novelty ’ as determined by 
documentary evidence; prior user, which arises 
less frequently in modem litigation, would need 
to be discussed separately. Every patent agent 
and every examiner in the Patent Office construes 
hundreds of specifications in the course of a year. 
The number of documents relating to his special 
industry which he oonstrues, and his familiarity 
with the technical details of that industry, far 
exceed the equipment in these respects of a High 
Court judge, who may never have turned his atten¬ 
tion to the subject until it is explained to him by 
expert witnesses. The issue is one which requires 
technical understanding rather than profound 
legal knowledge. Provided, therefore, that the 
novelty of the inventions were first investigated as 
fully as might be practicable, more good than harm 
would be done if the sealing of a patent were 
deemed to confer, immediately or after an interval, 
immunity from attack on the issue of documentary 
anticipation. Mistakes would presumably be made 
by the Patent Office from time to time : but the 
evils arising from suoh mistakes would be far less 
serious than the evil arising from the uncertainty 
which prevails as to the validity of patents. 

We come to the issue of ‘subject-matter’. The 
quale of subject-matter is already handled by the 
Patent Office, which may grant patents only for 
inventions having the nature of a manufacture, 
QmrUim of subject-matter, on the other hand, is 
an issue reserved entirely for the Courts: in order 
that a patent may be valid, the invention which it 
protects must differ from previous inventions, and 
from previous industrial practice, to such an extent 
that inventive ingenuity was necessary in the de¬ 
vising of it. Normally this issue is identical with 
that of novelty: only in border-line cases, where 
the inventive step is very small, does it. become 
difficult to determine whether the required degree 
of inventive ingenuity is present or not. 

The matter has been rendered mysterious by a 
legal fiction to the effect that inventive ingenuity 
is something which must be either present or 
absent: that it can be ascertained qualitatively and 
not quantitatively. As a matter of fact there are 
infinite gradations of ingenuity: a sparrow exer¬ 
cises a scintilla of ingenuity when it fits a nest into 
a hole of new and unfamiliar shape. Since the 
quantitative standard of ingenuity necessary for a 
valid patent is thought of as qualitative, each 
judge and each expert witness refers unconsciously 
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to his own arbitrary and independent standard. 
The problem is stated by asking whether a skilled 
workman, possessed of the knowledge whioh was 
common at the date of a given invention, could 
have devised the latter without exercising ingenu¬ 
ity. The conundrum to be solved by the learned 
Court is almost as difficult as that scholastic 
one, uirum chimcera, bombinans in vacuo , comedere 
possit secundas intentions f The Court has to 
ascertain what might have been done a long time 
ago by a fictitious workman, in circumstances 
which never occurred, with the aid of an abstrac¬ 
tion called ‘ common knowledge 7 the limits of which 
nobody can any longer remember, and subject 
to an undefined quantitative restriction whioh is 
erroneously apprehended as qualitative. 

As might be expected, the judicial decisions in 
these matters are uncertain and conflicting. In 
Bonnard v. L.G.O.C., for example, the three 
judges of the Appeal Court were just as unanimous 
in attributing ingenuity to the invention as the 
five Law Lords were in denying it. Such issues 
could be settled more inexpensively by the tossing 
of a coin ; and os they arise when the invention is of 
small extent and therefore of small merit, no great 
injustice could be done if they were settled adversely 
before the sealing of a patent. Administrative 
settlement of the issue would be particularly suit¬ 
able if the present standards of * subject-matter * 
were to be raised, and if inventions which did not 
reach the new standard could be made the subject 
of short-term patents. Mistakes would be made, 
inevitably : some deserving inventors would have 
to content themselves with short-term patents 
having the disadvantage of very narrow claims. 
But the injustice done in this way would be negli¬ 
gible in comparison with that which arises from 
the issue of floods of paper patents the validity of 
whioh is uncertain. “I am convinced ”, says Dr. 
Levinstein, “ that the time to determine the state of 
common knowledge is before the grant of a patent, 
not years later: the place the Patent Office, not 
the Law Courts.” Moreover, if mistakes are to be 
made, let them be made at an early stage, before 
a man has risked his capital on a perilous venture. 

Another issue frequently fought out in Court is 
that technically known as * utility ’: the Court has 
to deoide whether the invention, in so far as it is 
described in the specification, is practicable. 

In the case of mechanical and electrical inven¬ 
tions it is very often possible to determine, without 
experimental trial, whether these inventions are 
in principle practicable or not; but this is not 
always possible, and in the case of chemical inven- 
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tions it is rarely possible. It was suggested, how¬ 
ever, by the late Dr. Ehrhardt that upon an 
inventor’s furnishing the Patent Office with satis¬ 
factory evidenoe of the sufficiency of his descrip¬ 
tion and the practicability of his invention, his 
patent should be relieved from the risk of subse¬ 
quent invalidation on those issues. The proposal is 
by no means free from objection, but even so, it 
is possible that the evils arising from an attempt to 
settle ‘ utility y at an early stage might be less than 
the evils which actually arise from uncertainty as 
to the validity of the 20,000 patents which are so 
light-heartedly granted every year by the Crown. 

The above proposals will seem to members of 
the legal profession to merit nothing but contempt. 
But it must be remembered that—apart from the 
question how far technical inventions can be really 
understood by a non-teohnical court—the judicial 
system is only valuable in so far as it is available 
for use. Its high cost prevents it from being 
available to any but the very wealthiest litigants, 
and makes it possible for them to defeat the 
ends of justice. What is needed is some more 
rough-and-ready method of weighing the validity 
of patents, some method which should be cheap 
enough to be generally useful even though it be not 
infallibly just. A miscarriage of justioe early in 
the life of a patent may be of minor consequenoe, 
whereas at a later stage it may involve the loss of 
enormous capital outlay. If the issues of docu¬ 
mentary anticipation and subject-matter, and 
possibly also utility, could be summarily settled, 
after an adequate investigation, at an early stage 
in the life of a patent, the advantage gained 
by the change would outweigh the disadvantage of 
occasional miscarriages of justioe. A long step 
would have been taken in the direction of restoring 
the patent system to its legitimate function in the 
national economy of Britain. 


Chemistry for Students and Others. 

Everyday Chemistry. By Prof. J. R. Partington, 
pp. viii +668 + xiii. (London: Macmillan and 
Co., Ltd., 1929.) Pt. I, 3*. ; Pt. 2, 3*.; Pt. 3, 
2*. fid. Complete, 7s. fid. 

AMONG the easiest tasks to conceive, and yet 
A one of the hardest adequately to perform, 
is the production of an introductory text-book of 
chemistry such as shall faithfully expound the un 
changing, but always fashionably dressed, principles 
of the science, shall include what is necessary of 
formal instruction concerning material facts and 
observations, and at the same time shall have 
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about it an air of freshness and vitality, a reflection 
of the author’s own interests and personality. 
The text-book has perforce to be measurable in 
terms of the standard of instruction demanded 
by public examinations, and in orienting himself 
to this horizon any author is bound to preserve 
a substantial measure of conventionality in his 
treatment. If, as is here the case, the author looks 
beyond classroom walls and desires to include in 
his audience, without segregating them in the 
gallery, perfectly ordinary and knowledgeable but 
less purely scholastic people, his information is 
most easily assimilable if it is correlated with 
common affairs, and his illustrations most effective 
if they are largely borrowed from everyday human 
experience. 

Prof. Partington has steadfastly held in view 
both these aims, and in his able and experienced 
hands the substance of the book has been collected 
and welded together most skilfully, most pleasantly, 
and most usefully, resulting in a real text-book of 
dimensions and cost suitable to college or arm¬ 
chair use. He has striven to introduce people to 
chemistry as it appears to-day rather than to 
popularise chemistry for the people as they appear 
to him ; he does not flutter abstractedly from one 
alluring subject to another, but sets things down 
decently, attractively, and in order, the result 
being a happy combination of the old and the new, 
of the formal and the informal, of philosophy and 
technology. The index failed at a random test; 
the text is worth one which, for example, includes 
‘iodine*, ‘food’, and ‘explosives’ (524), as well 
as * explosion ’ (452), and does not suggest that 
‘gas mantle’ (43) and ‘ Welsbach mantle’ (431) 
are distinct entries. Why, incidentally, need ‘ sul¬ 
phuretted hydrogen ’ be perpetuated when the 
term, like cotton hose and the last-but-one atomic 
theory, is obviously out-of-date ? 

In view of the increasingly widespread convic¬ 
tion that the burning of raw coal in open grates is 
both wasteful and injurious, owing to the pollution 
of the atmosphere which, especially in densely 
populated areas, the practice occasions, and with 
public determination to preserve, so far as possible, 
the amenities of the districts adjacent to the sites 
of great power stations, the paragraph on smoke 
abatement will be read with interest and, let us 
hope, resolution. By the more extensive use of 
gas and electricity, and by employing low-tempera¬ 
ture coke in open grates, every reader can, 
without sacrifice of comfort, contribute to the 
solution of one of our national problems—the 
economio utilisation of coal—and at the same 
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time to the advantage of the health of the com¬ 
munity. Whilst industrial smoke is more amen¬ 
able to abatement than domestie, the same con¬ 
siderations require that the appropriate treatment 
should be as rigorous and effective as possible. 
In London, domestic fires are estimated to be 
responsible for about seventy per cent of the 
atmospheric soot (the particles of which may con¬ 
tain from four to eight per cent of free sulphuric 
acid), whilst in industrial towns the figure is prob¬ 
ably about thirty per cent. In the section on 
carbon monoxide, the results of determinations of 
the proportion of this poisonous gas (arising from 
the exhaust of automobiles) in the streets of Paris 
and in tunnels in the United States of America are 
quoted. Estimates of the carbon monoxide pro¬ 
duced by small cars and large lorries are 41 and 
184 cubic feet per hour, respectively, referred to a 
speed of 15 miles per hour ; had other figures been 
available, perhaps realism would have been better 
served by increasing the reference speed. 

The author is not very romantic where the 
“ romances of chemical industry ” are concerned, 
for he declares, and no doubt with truth, that they 
are often fictitious, the ‘ discoveries ’ arising from 
forgotten patent specifications, or from publica¬ 
tions in pure science. “ Big business ”, he says, 
“ usually arises from a little exhibition of genius 
in another place, and very often the scientific 
investigator who has made possible great and 
lucrative industrial undertakings has died in 
poverty.” It may be added that, even if he has 
undertaken the expense of acquiring patent mono¬ 
poly rights in Great Britain, the circumstance may 
be of little avail to the inventor himself, such are 
the opportunities under the existing law for 
financial might to dominate scientific claims. It 
is not without significance that two such influential 
bodies as the British Science Guild and the Associa¬ 
tion of British Chemical Manufacturers have taken 
up the matter with the view of securing a more 
equitable distribution of the rewards of service and 
industry. In fact, Dr. H. Levinstein, in his recent 
address before the Bristol section of the Society of 
Chemical Industry, declared that the time is ap¬ 
proaching when the curtailment of patent mono¬ 
polies will again become indispensable to the nation 
as it was three hnndred years ago, and that to remove 
the mass of bogus, bluff, blocking paper patents, 
valueless, but with a menace grinning through 
the paper mask, and to grant patents only after 
examination for real novelty and subject matter, 
would be of immense benefit to large and small 
industrial concerns as well as to the poor inventor. 
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The book under review is divided into three 
separate sections, namely: (1) Chemical history 
and theory, (2) some non - metallic elements 
a nd their important compounds, and (3) organic 
chemistry and metals. The inclusion of chapters 
on organic compounds, food, nutrition, and bio¬ 
chemistry, with paragraphs on food-values, vita¬ 
mins, enzymes, immunology, explosives, essen¬ 
tial oils, dyes, rubber, etc., is in harmony with the 
general conception of the book, as are references 
to X-ray spectra and the quantum theory. There 
is, however, no freakishness about the treatment, 
and the author will probably hit both birds at 
which he is aiming a single stone. One cannot, in 
conclusion, resist the temptation of asking the 
author why he chooses to write ‘ Bagdad 1 and 
* ar-Rashid 1 instead of * Baghdad * and ‘ al- 
Raehid \ and whether he would resent being 
addressed by a follower of the ‘ prophet ’ Mo¬ 
hammed as * Professor * Partington. 

A. A. E. 


The Vegetation of New Zealand. 

(1) Die Vegetation, der Erde : Sammlung pflanzen- 
geographischer Monographien. Herausgegeben 
von Prof. A. Engler und Prof. O. Drude. Band 
14 : The Vegetation of New Zealand, By Dr. 
L. Cockayne. Second edition, almost entirely 
rewritten, thoroughly revised and enlarged, 
pp. xxvi + 456 + 87 plates + 3 maps. (Leipzig : 
Wilhelm Engelmann, 1928.) 42 gold marks. 

(2) The Trees of New Zealand . By Dr. L. Cockayne 
and E. Phillips Turner. Pp. 171. (Wellington, 
N.Z.: W. A. G. Skinner, 1928.) 45. 

(3) New Zealand Trees and Shrubs : and how to 
Identify them. By Dr. H. H. Allan. Pp. 
x + 188 + 31 plates. (Auokland, Christchurch, 
Melbourne and London : Whitcombe and 
Tombs, Ltd., n.d.). 6a. 6d. 

fT THERE is perhaps no country in which the study 
JL of flora and vegetation has made greater 
progress in reoent years than in New Zealand. This 
is not due to the larger number of workers engaged, 
nor is it because of a general increase in interest in 
the subject there, but rather to a marked re-orien¬ 
tation of viewpoint on the part of a small body of 
earnest investigators and the consequent opening 
up of new conceptions of the relationships of both 
species and communities. This is the result of two 
main factors : first, the application of the principle 
of succession to a study of the vegetation; and 
secondly, the reoent visit of Dr. Lotsy to New 
Zealand. The three books before us reflect to 
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different degrees this pronounced change in 
botanical outlook. 

Botany in New Zealand, in spite of the few 
workers engaged in it, benefits greatly from several 
of its leading exponents being both ecologistp and 
taxonomists. Investigators studying principally 
either the vegetation or flora of any part of the 
country have always the other division of the 
subject well in view* The advantages of such on 
outlook are shown in the great progress to which 
attention is directed above. 

(1) The successional viewpoint in ecology did not 
find universal application at the time when the first 
edition of Dr. Cockayne’s “ Vegetation of New 
Zealand ” was written (1913), but nevertheless is 
much in evidence in that book. In the second 
-edition, however, it is the guiding principle through¬ 
out, and consequently the treatment becomes more 
connected. Naturally, an appearance of stability 
cannot be avoided everywhere ; not enough is 
known of the development of the vegetation in 
many areas to deal with it entirely in a successional 
manner. It is in the descriptions of the forests that 
the greatest progress is evident, and here a really 
fundamental system of classification is being 
evolved. Much yet remains to be done, but the 
relationships between the sub-tropical and sub- 
antarctic rain forests and between the various 
divisions of the former are dealt with thoroughly. 
The importance, both ecologically and com¬ 
mercially, of the successional changes now in 
progress is obvious. 

Before dealing with the “ Vegetation of New 
Zealand ” further, it is necessary to revert to the 
second factor mentioned above, namely, Dr. Lotsy’s 
visit. Previous to this, the taxonomic traditions 
founded by J. D. Hooker and carried on faithfully 
by Kirk, Petrie, and particularly Cheeseman, had 
dominated New Zealand floristic botany. Dr. 
Cockayne had already in 1913 opened up several 
new lines of thought, but the value of these hod been 
established only as the result of a continuous 
struggle against old viewpoints. The entry of Dr. 
Lotsy with his genetical outlook and precise 
specific concepts awakened into activity the 
dormant ideas of Dr. Cockayne and his co-workers, 
and suggested new explanations for many little 
understood and neglected observations. Some of 
Dr. Lotsy’s concepts have been adopted whole¬ 
heartedly by New Zealand botanists, and have been 
employed in the discovery and elucidation of many 
peculiar features of the flora. ' Not the least 
important of these are the huge swarms of natural 
hybrids which have been detected throughout the 

Tl 
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Dominion. The marshalling and classification of 
these, and the determination of their importance 
eoologioally, is occupying the attention of several 
workers. When it is realised that two hundred and 
ninety different hybrid groups, the nature of most 
of which is based on substantial evidence, had been 
detected up to 1928, it will be seen that their 
presence is of considerable significance. 

The study of epharmonic variation has also made 
great strides in New Zealand recently, and occupies 
a considerably larger proportion of the second 
edition of Cockayne’s book than in the first. Bear- 
ingin mind Turosson’s stimulating work on ecotypes, 
a great future can be predicted for studies along 
these lines in New Zealand. 

An interesting feature of the book is the dis¬ 
tinction from one another of what Cockayne terms 
modified , indigenous-induced ,, exotic-induced , and 
artificial communities. These terms are of definite 
value in a country in which aliens have become so 
important over large areas. Nevertheless, it is a 
striking fact that communities consisting entirely 
of native species, but never occurring in primeval 
New Zealand, have sprung up as a result of the 
indirect influence of man. 

Dr. Cockayne's book can be strongly recommended 
to all interested in ecology or plant geography. It 
is full of original suggestions and novel conceptions 
and cannot fail to stimulate the reader. The 
format is an improvement on that of the earlier 
edition, the numerous subdivisions having been 
reduced considerably, while the elimination of the 
rather unsatisfactory text photographs has allowed 
of the inclusion of more plates at the end. The 
addition of another map enables the localities 
mentioned in the text to be inserted, and the 
boundaries of the botanical districts to be more 
accurately indicated. 

(2) and (3) The other two books cited above 
may he looked upon primarily adjuncts to the 
study of the vegetation, although they can be used 
separately. Both are designed as a means of 
identifying easily the woody plants occurring in the 
Dominion. Cockayne and Phillips Turner’s ( ‘ Trees 
of New Zealand ” gives excellent photographs of all 
the important forest trees, with short descriptions 
and notes on distribution. There is also a brief 
account of the forests themselves and of the com¬ 
mercial timbers. 

Dr. Allan’s “ New Zealand Trees and Shrubs ” is 
a more remarkable work, since he succeeds in 
providing a means of identifying any woody plant 
without having resource in the first place to any but 
vegetative characters. The advantage of this to 
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the working ecologist, who obviously has to deal in 
most communities with a majority of plants not in 
flower at any given time, is evident, and Dr. Allan 
deserves the thanks of all New Zealand students of 
vegetation for his carefully designed and thorough 
piece of work. The book is arranged on the dicho¬ 
tomous key system, there being a brief description 
of each species for confirmatory purposes. A 
number of useful photographs and text figures are 
included, among them being some illuminating 
hybrid series. A key to the genera, based on floral 
characters, is given at the end, but might have been 
more distinctly indicated by a special heading. 
Here, as in the “ Vegetation of New Zealand ”, the 
importance of the hybrids, juvenile forms, and 
epharmones is stressed, while valuable hints are 
given to students. 

Collectively, the throe books constitute a trio 
which no student of the New Zealand flora and 
vegetation should be without, and indeed botanists 
in other countries may obtain useful suggestions 
for their own investigations from all three. 

V. s. s. 


British Rainfall and Weather Reports. 

(1) Meteorological Office : Air Ministry. British 
Rainfall, 1928 : The Sixty-eighth Annual Volume 
of the British Rainfall Organization. Report on the 
Distribution of Rain in Space and Time over the 
British Isles during the Year 1928 as recorded by 
over 5000 Observers in Great Britain and Ireland . 
Issued by the Authority of the Meteorological 
Committee. (M.O. 315.) Pp. xv+285. (Lon¬ 
don : H.M. Stationery Office, 1929.) 15*. not. 

(2) Meteorological Office: Air Ministry. The Weekly 
Weather Report for the period Feb. 26, 1928 , to 
Mar . 2 , 1929. Vol. XLV. New Series. Issued 
by the authority of the Meteorological Committee. 
(M.O. 301.) Pp. 78. (London : H.M. Stationery 
Office, 1929.) 15*. net. 


(1) mHE sixty-eighth annual volume of the 
-L British Rainfall Organization summarises 
the records for 1928 from more than 5000 rain- 
gauges, the general method of treatment of this 
material being similar to that followed in the 
volume for 1927. It is satisfactory to note that 
there is an increase of 2 per cent in the number 
of records available for 1928 as compared with 
1927, just as the number for 1927 exceeds that for 
1920 by 2 per cent. Unfortunately, the greatest 
improvement in representation is for the counties 
of Surrey and Devon, both of which are already 
well represented, and not for any of those Scottish 
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and Irish counties where rainfall observers are very 
thinly distributed. 

We learn from the summary of the year’s rain¬ 
fall at the beginning of this volume, that 1928 was 
the seventh year with a general rainfall equal to or 
greater than the 1881-1915 average, a run of wet 
years which, unless very exceptional weather is 
experienced during the rest of this year, will be 
ended by an exceptionally dry year, just as it was 
preceded by one (1921). A small coloured map 
shows very clearly the relation of this year's rain¬ 
fall in different districts to the average. In general, 
the most elevated districts contributed most to 
the wet character of the year, while in England and 
Scotland considerable areas lying to the eastward 
of high ground showed a deficiency. This result 
was doubtless due to the fact that an unusually 
large proportion of the notably heavy falls was 
associated with cyclonic rains, which are very 
much assisted by the ascent of moist winds over 
hills and mountains. Regions with an excess of 
50 per cent or more were to be found in south¬ 
west Scotland and north - west England ; in 
Ireland no very obvious connexion between the 
excess of rainfall and the elevation of the land 
was apparent, the whole country showing a moder¬ 
ate excess. 

Among the special articles may be noted a 
further valuable contribution by Mr. F. Hudleston 
on the effects of various kinds of wind-break 
upon the records of rain-gauges in exposed situa¬ 
tions, and an article by Dr. J. Glasspoole on 
the rainfall of Norfolk. 

(2) The Meteorological Office for fifty years pub¬ 
lished a weekly summary of meteorological observa¬ 
tions made at a number of stations distributed 
throughout the British Isles, but by the autumn 
of 1926 the Meteorological Committee had under 
consideration the revision of the form of the 
report and the substitution for it of an annual 
publication in which the unit of time is still the 
week. The last issue of the old series covered 
the week ending on Feb. 25, 1928, and the first 
volume of the new series, which has recently been 
received, deals with the period Feb. 26, 1928- 
Mar. 2, 1929. 

The old weekly report appeared so soon after 
the occurrence of the weather which it summarised 
that the latter was still more or less clearly within 
the memory of the reader; with the new report 
this will seldom be the case. In making such a 
change the Meteorological Committee has clearly 
taken the view that the weather reports issued by 
the B.B.C., together with the daily issues of the 
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Meteorological Office, are sufficient to meet the 
needs of those who take an interest in the current 
weather as so much * nows \ and that for the 
majority of statisticians, to whom the weekly 
averages of past years are often of equal importance 
with those of the current year, the most important 
matter is that of presenting the statistical material 
in the most convenient possible form. In that 
respect the new issue is immensely superior to 
the old. 

There are five stations to each of the eleven 
districts into which the mainland of Great Britain 
and Ireland is divided, and for each station there 
is a single table, occupying a single page, which 
summarises the temperature, rainfall, and sunshine 
for each week of the year at that station. These 
tables enable the general character of a year in any 
part of the country to be determined almost at 
a glance. A still broader survey of the year's 
weather is given by four pages summarising the 
same information for the different districts, in the 
form of departures from the ‘ normal ' for the 
district. In this connexion an improvement has 
been introduced in the technical method by which 
a normal is calculated, whereby the cessation of 
the record from a particular station, and its sub¬ 
stitution by another of different climatic character, 
does not make any sensible break in the continuity 
of the ‘ district values 1 of temperature, rainfall, 
and sunshine. 

On the whole, the new form of the “ Weekly 
Weather Report" should be much better suited 
than the old to the needs of those research workers 
who wish to determine the effect of the weather 
upon such variables as, for example, crop-yield, the 
incidence of particular diseases, or the death-rate. 


Archaeology of Malta. 

Excavations in Malta. By M. A. Murray, Fart 1. 
With a Chapter by G. Caton-Thompson. Fp. iii 
+ 49+21 plates. Part 2. With a Chapter by 
G. Caton-Thompson. Pp. iii+ 43+ 33 plates. 
Part 3. With a Chapter by C. Ainsworth 
Mitchell and Thomas J. Ward. Pp. iv+38 + 
35 plates. (London : Bernard Quaritch, Ltd., 
1923-25--29.) 3 Parts, 15s. net. 

HE vast megalithic buildings with their pillars 
and sculptures scattered in such profusion on 
the barren little island of Malta present a most 
fascinating problem for the archaeologist. Miss M. A. 
Murray is to be congratulated oil. discovering and 
scientifically exploring and describing yet another of 
the puzzling structures during three years of most 
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careful and accurate excavation. Borg en Nadur, 
as her site is named, proves to represent a typologic* 
ally early form of those 1 temples ’ already known 
at Hagiar Kim, Hal Tarxien, and elsowhere in the 
island. It consists of two pairs of apses linked by 
a short passage and leading to a semicircular 
sanctuary, the whole opening on to a large enclosed 
court. 

The pottery that constituted the bulk of the 
finds is divisible between the two classes termed by 
Prof. Zammit ‘ neolithic ’ and ‘ bronze age * respect¬ 
ively, but no stratigraphical separation, such as 
Was observed at Hal Tarxien, was traoeable here. 
In addition to her own sherds, reproduced most 
faithfully both as photographs and line drawings, 
Miss Murray collects and publishes an illustrative 
series of the * bronze age ’ wares from other sites. 
When thus viewed as a whole, it is easy to see how 
closely this group of wares is allied by form and 
ornament to a class of pottery distinctive of the 
latest bronze age in Italy and Sicily. This phase of 
Maltese culture being thus correlated with the sub- 
Mycenean epoch in the Aegean, Sir Arthur Evans’s 
arguments for a Middle Minoan date as the upper 
limit of the preceding 1 neolithic ’ phase are materi¬ 
ally strengthened. 

In addition to brokon vases, Miss Murray found a 
number of anchor-shaped objects of clay to which 
only Bahria offers parallels in the island. She 
points out that both sites are situated where votive 
offerings by mariners might be expected, but if the 
clay objects are really such votive imitations of 
anchors, they will be the earliest evidence of the use 
of that device in the Mediterranean. 

While Miss Murray was working at Borg en 
Nadur, Miss Caton-Thompson was conducting 
scientific excavations in the cave of Ghar Dalam. 
As is well known, this cave contains a deposit of the 
bones of extinct pachyderms ; and the discovery in 
it of a human tooth with the roots fused in a manner 
generally peculiar to men of the Neanderthal species 
led to the theory of a Mouaterian occupation at the 
time when a land-bridge still connected Europe and 
Africa. The breccia of hippopotamus bones has 
even been interpreted as a palaeolithic kitchen- 
midden. The most minute investigations, how¬ 
ever, failed to produce a single implement attribut¬ 
able to palaeolithic times, though * bronze age ’ and 
‘ neolithic ’ remains were abundant in the upper 
layers. Hence the pretty theories so vividly illus¬ 
trated in a certain popular magazine a few years 
ago have to be abandoned; for Miss Caton- 
Thompson shows that the negative evidence is 
really conclusive. V. G. C. 
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Our Bookshelf. 

Contributions to the Principles of Morphology . By 
William Bernard Crow. (Thesis approved for 
the Degree of Doctor of Science in the University 
of London.) Pp. viii + 94. London: Kegan 
Paul and Co., Ltd., 1929.) 5s, net. 

This small volume focuses attention upon the 
principles underlying the branch of science which 
is the most neglected of all at the present 
time, anatomy. It is true that professors of 
anatomy are attached to the medical schools of 
Great Britain and other countries; but most of 
their work is concerned with matters which bear 
a similar relation to anatomy that a knowledge 
of the sites and situations of the bottles on the 
shelves of a chemical laboratory bears to chemistry. 
Morphology, as Dr. Crow rightly observes, has 
few practical applications except in medicine and 
psychology. These are not dealt with in his book. 
Therein is presented “ the analysis of the principles 
of a pure science’\ 

Although the practical applications of morpho¬ 
logy are few, those which do exist are of such im¬ 
portance that they have obscured the science itself, 
and its principles too often are left to the whim of 
the individual for enunciation. Dr. Crow fears 
that his treatment, avoiding as it does the enor¬ 
mously detailed field of applications, is arid. It is, 
just as a statement of the bare principles of dyn¬ 
amics unsupported by instances and applications 
would be arid. But it is of great interest, never¬ 
theless, because it affords a clear presentation 
of the real difference between physico-chemical 
materialism, which has no place for form and 
relationship in its concept of Nature, and morpho¬ 
logy, for which this form, organisation, or arrange¬ 
ment, constitutes an individual. Such forms may 
bo compared and measured; but resemblances 
are established rather than identities and equalities. 
Nevertheless, homology leads to seriation, and 
classification to theories of affinity. Morphology 
lives in its instances, not only in its principles, and 
theories of affinity need not be its final aim. Modem 
physics should suffice to deny the facile claim that 
a structural approach to biological laws is un¬ 
fruitful. 

The Savage as he realty Is . By J. H. Driberg. 
(Routledge Introductions to Modem Know¬ 
ledge, No. 3.) Pp. ii + 78. (London: George 
Routledge and Sons, Ltd., 1929.) fid. net. 

The small size and cheap price of Mr. Driberg’s 
booklet are in inverse ratio to its worth. He does 
not deal with the character of the savage, but 
merely with his capacity to think, and comes to 
the conclusion that they think as we do, argue, 
and make deductions from ascertained premises. 
That these deductions are often false is immaterial; 
they prove to be rational even when their customs 
appear most irrational. 

Mr. Driberg bases his conclusions on a brief 
survey of the environment, significance of the 
clan, magic, medicine, and language of various 
African peoples, of most of whom he has intimate 


NATURE 


721 


NoVembeb 9, 19291 


personal knowledge. He indicates that there are 
variations in mental ability in savage communities, 
but he has not tried to describe the intellectual 
type of mind-; but it is probably true to say that 
the savage is more disposed to the concrete than we 
are, though this does not exclude abstract thought 
and speculation. “ Does it matter to us, however, 
how the savage thinks or behaves ? . * . Only by 
a true appreciation of primitive ideas, only when 
we know how they think and why they behave as 
they do, can we govern them to their best advan¬ 
tage and our own. . . . The savage as he really is is 
not an academic problem, but a very ooncrete and 
urgent reality.” Everyone who has any dealings 
with Afrioans, or indeed with any other primitive 

K ies, should buy this suggestive and practical 
book. A. C. H. 

Logarithmetica Briiannica : being a Standard Table 
of Logarithms to Twenty Decimal Places. By 
Dr. Alexander John Thompson. Part 4 : Num¬ 
bers 40,000 to 50,000. (Tracts for Computers, 
No. 16.) Issued by the Biometric Laboratory, 
University of London, to commemorate the Ter¬ 
centenary of Henry Briggs' publication of the 
“ Arithmetica Logarithmica, 1624 *\ Pp. vi + 
100. (Cambridge: At the University Press, 
1929.) l&r. net. 

Past IV. of this monumental work, the third to 
be published, gives the logarithms of numbers 
between 40,000 and 60,000. These were obtained 
by adding the logarithm of 0*6 to the logarithms 
of all the even numbers between 80,000 and 100,000 
which have already appeared in Parts VIII. and 
IX. The present part oontains an analysis of the 
errors for the numbers between 90,000 and 100,000 
in Briggs' " Arithmetica Logarithmica ” published 
in 1624. It is interesting to note that nearly all 
the errors are in the last places of the logarithms. 
An inspection of the analysis shows that the furet 
group of six figures in Briggs’s 15-plaoe logarithms 
contains errors in 9 instanoes, the seoond group of 
five figures in 3 instances, the remaining errors 
being in the last group of four figures. 

The printing and arrangement continue to 
deserve the highest praise. L. M. M.-T. 

Taxation in the Modem State. By Prof. Alzada 
. Comstock. (Longmans' Economio Series.) Pp. 
viii + 240. (New York, London and Toronto: 
Longmans, Green and Co., Ltd., 1929.) 10s. 6d. 
net. 

Thbue is probably no 'subject more appealing to 
men than one which affects their pockets ; the 
eternal ego is the centre of attraction, and conse¬ 
quently Dr, Comstock's book will create a respon¬ 
sive echo. In most countries taxation is now a 
very different matter from the levies made by way 
of Customs and Excise from early times down to a 
period not really remote, but seemingly far distant 
on account of the world upheaval. This has en¬ 
tailed a complicated and scientific readjustment of 
burdens, variously met by various nations, Adam 
Smith formulated four rides of taxation : Ability 
to pay, certainty of incidence* convenience in form, 
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and economy in levy. The burden upon the public 
is heavy (nowhere so heavy as in Great Britain); 
Germany has issued from the fiscal turmoil in 
better condition than the other countries, but this 
was due to the confiscation of capital during life¬ 
time, whereas elsewhere (particularly in England) 
such confiscation is reservod until death super¬ 
venes, and hence income suffers. Passing over 
Adolph Wagner's socio-political theory, attention 
may be directed to Prof. Pigou's view that * ability 
to pay ' has been to-day converted into ‘ sacrifice , 
though without ‘ equality of sacrifice '; progress¬ 
ive inoome taxation, however, seems to connote 
the idea of parity. P. L. M. 

Auguste Comte, Thinker and Lover . By Jane M. 
Style. Pp. v +206 +1 plate. (London : Kegan 
Paul and Co., Ltd., 1928.) 5s. net. 

Positivism has been defined as the “ system of 
philosophy which limits itself to the study of 

S henomena and the laws which regulate them 
bmte, who built up this system, declared that the 
knowledge of phenomena is relative, not absolute ; 
he anticipated Einstein by a century in the pro¬ 
mulgation of the doctrine of relativity ; “ Tout est 
relatif; voilk la seule chose absolue”. The great 
French philosopher, the founder of the science of 
sociology, was one who practised even whilst he 
preached, and he had the good fortune to be widely 
appreciated during his lifetime, which is not in¬ 
variably the experience of pioneers. He (like 
Caesar, Gregory, and Omar Khayy&m) also had 
views as to the reform of the calendar. In Comte’s 
case it may truly be said that the good he did 
survived him, though it is the fashion of the day 
to consider him a 4 back number '; or shall we say, 
a backwater ? He proved, in his own life, how 
“ That men may rise on stepping-stones Of their 
dead selves to higher things ”, The biographer has 
evidently regarded her labour as one of Jove ; and 
though her sentences are too often breathless and 
some of her sentiments more than disputable, yet 
her book is eminently readable and will attract 
wide attention. 

The Principles of Systematic Entomology . By 
Prof, G. F. Ferris. (Stanford University Publi¬ 
cations, University Series : Biological Sciences, 
Vol, 6, No. 3.) Pp. 169. (Stanford University, 
Calif. : Stanford University Press ; London : 
Oxford University Press, 1928.) 12s. 6J. net. 

Wfl can commend this book to systematise in 
general, and to entomologists in particular. It 
discusses in a eritioal way existing methods of 
systematic entomology with suggestions for their 
improvement. The importance of taxonomy to-day 
can scarcely be overrated, and it is imperative that 
if work of this character is to stand the test of time, 
and not merely add to existing confusion, new 
species should be accurately and sufficiently 
magnosed and, furthermore, adequately illustrated. 
As Dr. Ferris remarks—to add to the number of 
named species has too often assumed an undue 
degree of importance : too often it has nothing to 
do with any actual increase in knowledge ; and too 
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often it merely adds more inadequately described 
species to the already long list of such encumbrances. 
We feel sure that if the contents of this book be 
taken seriously and the more potent of the sug¬ 
gestions acted upon, some of those who describe 
new species of insects will return to their work with 
a higher ideal, with more refined technique, and, 
perhaps, with a greater sense of responsibility. 

Scoliodon (the Common Shark of the Indian Seas). 
By E. Muthammah Thillayampalam. (The 
Indian Zoological Memoirs on Indian Animal 
Types, 2.) Pp. xi + 110 (10 plates). (Lucknow : 
The University, 1928.) 2.8 rupees ; 3s. 6d. 

There are few publications for students dealing in 
detail with the structure and development of com¬ 
mon Indian animals, and a committee of Indian 
zoologists is now issuing a series of memoirs to 
rectify this. Prof. Bahl wrote the first on the 
earthworm, and set a good standard which is well 
maintained in the present publication. The de¬ 
tailed study of types is necessary to teach accurate 
observation, and we trust that these memoirs will 
become a regular feature of the teaching of zoology 
in India. Surely the bibliography should be com¬ 
plete or oonsist merely of a few references to publi¬ 
cations generally available in universities. We 
prefer, where possible, names or letters on drawings 
in preference to numbers, which few students wnl 
struggle to follow throughout. Yellow should 
never be used on any figure intended to be studied 
by artificial light. 

Exercitatio Anatomica de Motu Cordis et Sanguinis 
in Animalibus. By Dr. William Harvey. With 
an English translation and Annotations by Prof. 
Chauncey D. Leake. (Tercentennial edition.) 
Pp. vii + 74 +164 + 8 plates. (London: Bailli&re, 
Tindall and Cox, 1928.) 16s. net. 

This fine volume contains a facsimile of the original 
Latin edition published by Harvey at the age of 
fifty in 1628, followed by a free translation by 
Prof. Leake, who holds the chair of pharmacology 
in the University of California. We learn from the 
postscript that this is the third attempt to render 
Harvey ia classic into current English idiom, the 
first being the work of an anonymous author in 
1653, ana the seoond the stilted and involved 
version of Dr. Robert Willis, who made a transla¬ 
tion for the Sydenham Society in 1847. 

Prof. Leake has added many instructive footnotes 
to his translation in order to illustrate the relation 
of Harvey’s work to our modem knowledge of 
cardiac function. 

The book contains two portraits of Harvey and 
a facsimile of his first note on the circulation 
made in 1616. 

An Introduction to Biophysics . By Prof. David 
Bums. Seoond edition. Pp. xix+580. (Lon¬ 
don : J. and A. Churchill, 1929.) 25*. net. 

The seoond edition of this text-book has been con¬ 
siderably enlarged, revised, and in places re-written. 
A new chapter on soaps and emulsions has been 
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added ; the sections on surface tension, general 
receptors, ear, eye, voioe, and limb movements have 
been extensively revised. The illustrative experi¬ 
ments which form a separate section have also been 
largely rewritten as the result of several years’ ex¬ 
perience in the teaching of physiology. 

For those who are unacquainted with Prof. 
Bums’s work, it may be described as physical 
physiology or physiology from the point of view 
of mechanics and physical chemistry. Thus it in¬ 
cludes, although in greater detail, much that is to 
be found in the standard text-books on this sub¬ 
ject, but the problems are approached at a different 
angle. Both from the theoretical and the practical 

X ts the book will be of value to teachers and to 
iced students, since it provides under a single 
cover a quantity of information which oan only be 
found scattered through the literature. The illus¬ 
trative experiments provide a good introduction to 
physical chemistry. 

Rhythmische Phanomene der Erdoberfldche . Von 
Henning Kaufmann. Pp. v + 347. (Braun¬ 
schweig: Friedr. Vieweg und Sohn A.-G., 1929.) 
14 gold marks. 

On the surface of contact of two different media, 
such as air and water or water and sand, various 
rhythmic forms are produoed when there is relative 
movement. The forms vary widely in kind and 
order of magnitude, and include sand dunes, ripple- 
marks, and river meanders. This book is devoted 
to a systematic account of the phenomena involved 
and the morphological features produced, and is 
useful as a compilation of observations and hypo¬ 
theses, and as a bibliography of the subject. Un¬ 
fortunately the physical treatment is weak and no 
mathematical discussion is presented. Although 
the book does not add any original contribution to 
the theoretical aspects of the rhythmic and periodic 
phenomena of geology, it will nevertheless serve 
a valuable purpose in providing geologists, geo¬ 
graphers, and engineers with a mpst convenient 
summary of what is already known in a somewhat 
neglected field of investigation. The author de¬ 
serves our gratitude, if only for his enterprise in 
tidying up a very scattered subject. 

Wave Mechanics; being one Aspect of the New 
Quantum Theory. By Dr. H. T. Flint. (Methuen’s 
Monographs on Physical Subjects.) Pp. ix +117. 
(London: Methuen and Co., Ltd., 1929.) 3*. 0d. 
net. 

This little book fills a definite gap in the literature 
of wave mechanics in that it gives in small compass 
a clear mathematical account of the variation 
principles of dynamics and optics, the analogy 
which points the way to mechanical waves, the 
nature of the problem and its solution. This may 
seem on ambitious task, but by confining himself 
to the simplest oases and by adopting a proper 
mathematical formulation, Dr. H. T* Flint Eas 
succeeded in producing an essay which is exact and 
intelligible. The bibliography on p. 113 reveals the 
identity of a person whose name is spelt Shroedinger 
in the preface and throughout the book. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of t rejected manuscripts intended for this 
or any other part of Nature. No notice ts taken 
of anonymous communications ,) 

Early Rhodesian Mining and Zimbabwe. 

Miss Caton-Thomicon’s clear statement (Nature, 
Oct. 19, p. 619) of her important contributions to the 
early history of Rhodesia, raises again the problem of 
the relations of the ruins and mining. Any one of four 
solutions may be possible : (1) Both ruins and mines 
may be prehistoric ; (2) or both medieval; (3) or the 
ruins may be relatively modem and Bantu, while the 
mining may be exotic, may have been begun two or 
three millenniums b.o. and have been continued until 
Roman times, and to a small extent by the Arabs ; or 
(4) some of the buildings may be medieval and 
rough copies of the ancient arcliitecture—for it was 
the claim that some of the walls which Maclver proved 
to be medieval hail been previously identified as 
such by South African archaeologists, owing to the 
crudeness of the work, that rendered his results un¬ 
convincing. 

Miss Caton-Thompson’s article deals only with the 
ruins ; but her statement that “ it is inconceivable to 
me . . . h6w a theory of Semitic origin could ever 
have been started ”, and some remarks in the leading 
article in Nature of Oct. 19, both imply that her 
excavations disprove the extraneous origin of the 
mining. 

The view that the early gold mining of Rhodesia is 
medieval and Bantu is faced by difficulties which make 
students of mining history hesitate to accept it. Mr. 
Rays Hftmmon,d recognised at the opening of the 
Rhodesian fields that the amount of gold won from 
them was so immense that it must have been the main 
source of gold in early times. He estimated in 1894 
that the amount was undoubtedly “ millions of pounds 
sterling worth of gold By 1897 more of the ancient 
workings were known, and Telford Edwards estimated 
their yield as £75,000,000. Further ancient workings 
have been discovered sinoe then, bo that this amount 
must be increased. According to some estimates the 
ancient minors removed 100,000,000 tons of ore. 

Where did all this gold go ? There is no evidence of 
its use in South Africa. The amount exported in 
medieval times to Arabia must have been relatively 
small. Which lucky country received it ? Ancient 
Egypt and Chaldea imported large quantities of gold ; 
and the only known early gold workings adequate for 
their supply are in South Africa. Tibet and southern 
Siberia must be considered as a possible source from 
traditions ; but there is no evidence of extensive 
ancient gold workings in either. Mr. L. Woolley 
(“Sumerians’*, 1928, p. 116) quotes the bill of lading of 
a vessel that returned to the Persian Gulf in the year 
2048 B.o., after a two years’ absence, with gold, ivory, 
copper ore, etc. Tliis record shows that some of the 
gold of Ur came from far to the south, and the Mysore 
gold field, the only southern alternative to Rhodesia, 
is improbable. 

In addition to the inferences from the distribution of 
early gold mining and the nature of the Rhodesian 
workings, there is evidence of pre-medieval mining in 
Rhodesia,. such as a Roman coin found in a shaft 
70 feet deep near Umtali; beads referred to Ptole¬ 
maic Egypt and pre-medieval India ; the use of ingot 
moulds of the X-shaped pattern used by the Phoenicians 
in Cornwall; soapstone birds similar to those used in 
Assyria and in the gold and turquoise mines of Egypt ; 
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a knobbed cylinder compared by Hogarth to one from 
Cyprus ; the Groot Schur platter witn the signs of the 
zodiac ; inscriptions that have been identified as 
proto-Arabic and Semitic characters. Miss Caton- 
Thompson may regard these objects as all typically 
Bantu. But Sir H. H. Johnston, no mean authority 
on Bantu ethnology, declared ( Geog . Jour vpL 37, 
p. 340) that except for “ an incursion of a Semitic race 
of teachers I cannot otherwise explain the gold¬ 
mining/ the soapstone birds, the phalli, and the several 
other features m these remains which are so utterly 
unlike anything that has ever been made by any race 
of Bantu negroes 

The leading article in Nature refers to “ this unique 
efflorescence of Bantu culture Negative evidence 
has led Some archaeologists to deny the presence of 
Phoenicians in Britain. 1 understand that, with the 
exception of the tin ingot dredged in Falmouth 
Harbour, not a single Phoenician or Greek relic has 
been found in Cornwall. Yet the balance of opinion 
is still overwhelmingly in favour of the Cornish tin 
mining having been established under Phoenician 
influence. 

The view that Zimbabwe may have been a medieval 
archaeological museum where the Bantu collected the 
soapstone birds and ingot moulds of a then prehistoric 
people, and made crude copies of their own, is, of 
course, possible. But until some other explanations 
be offered of where the ancient Egyptians and 
Sumerians obtained their gold, where the gold from 
Rhodesia went, of the ubo by the early gold and copper 
smelters of Rhodesia of the Phoenician pattern of 
ingot mould, and of the resemblance of various objects 
to those of south-western Asia, the students of ancient 
mining will probably retain the belief that the early 
mining in South Africa was organised by foreigners 
who shipped the gold and copper to the Red Sea and 
Persian Gulf. 

A note in Nature of Sept. 28, 1928 {p. 493), 
summarises a paper by Dr. P. A. Wagner, which was 
read recently in South Africa, in which he extends the 
arguments for extensive mining in Northern and 
Southern Rhodesia, under alien influence, in times 
that were long pre-medieval. J. W. Gregory. 


The Late Palaozoic Glaciation. 

Prof. Schuchert, in his recent paper on the late 
PalsBozoic ice age (Bulletin of the Geological Society of 
America , vol. 39, pp. 769-886), has strenuously fought 
for the view that the ice age is not older than Middle 
Permian. I have read with interest Dr. H. Dighton 
Thomas’s article in Nature (June 22, 1929, p. 946), 
and both 1 and, I think, all my colleagues of the 
Geological Survey of India, are in agreement with 
Dr. Thomas’s views. It appears quite impossible to 
regard the whole of the Productus Limestone of the 
Salt Range as belonging to the Upper Permian only. 
I prefer to regard the Upper Productus Limestone of 
the Salt Range (Chidru beds) as Upper Permian, the 
Middle Productus Limestone with Xenaspis carbonaria 
as of Middle Permian age, and the Lower Productus 
Limestone with Spirifer Marcoui as Lower Permian. 
With the Middle Productus Limestone may be corre¬ 
lated, according to C. Diener, the bulk of the Zewan 
beds of Kashmir, and the fauna of exotic block No. 1 
of Chitichun (Pal. Jnd New Ser., vol. 5, Mem. 2, 
110). Diener places the QangamopUris horizon of 
ashmir in the Lower Permian or Artinskian {ibid. 
p. 111). 

In 1928, Dr. F. R. C. Reed and T visited Warcha 
Sait Mine in the Salt Range in order tq examine the 
succession from the Glacial Boulder Bed upwards 
through the Permian to the Trias. The results of our 
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work are being published in the Records of the Geo¬ 
logical Survey of India, and will shortly appear ; 
meanwhile, it may be of interest to state such results 
as throw light upon the age of the Boulder Bed. 
In ascending order the succession in the Jansukh 
nullah at Waroha is: 1. Boulder Bed, 6 inches to 2 feet. 

2. Green sandstones with coaly lomin®, 38 feet. 

3. Purple and white pebbly sandstones, 277 feet. 

4. Lavender clays (see Mem. Qeol. Surv. Ind vol. 14, 
p. IK)), 42 feet. 5. Carbonaceous sandstone, 27 feet. 
0. Fusidina Limestone (lowest bed of Productus 
Limestone). This gives a thickness of 380 feet from 
the base of the Boulder Bed to the first bed of Fusulina 
Limestone. 

In the adjoining nullah (Jarhanwala nullah) there 
is a very fine section of Productus Limestone. The 
sandy beds with the Boulder Bed at their base here 
also underlie the Productus Limestone. Their thick¬ 
ness could not be measured with the same accuracy 
as in the Jansukh nullah, but we were able to prove 
by measurement that the thickness was more than 
290 feet. The section through the sandy basal beds is, 
however, obscured by screes and badly exposed. We 
were able, however, to measure the Productus Lime¬ 
stone with some success, especially its lower portion. 
The lower 225 feet of the Productus Limestone can 
be subdivided into small lithological units owing to 
the alternation of limestone with shale and sandstone. 
The higher horizons of the Productus Limestone are 
much more homogeneous. This lower division, 225 
feet thick, of the Productus Limestone at Warcha is 
of exceptional interest, because about 40 feet from the 
top we found a carbonaceous bed with plant fossils 
(Qangamopteris, Qlossopteris , and Annidaria). If 
these beds are Lower Permian, the Qangamopteris 
horizon would correspond very closely with the 
Qangamopteris horizon of Kashmir (accepting Diener’e 
age for the latter). 

It is to be rioted that the Glacial Boulder Bed is 
well below the Qangamopteris horizon, some 500 feet 
of strata intervening. From its stratigraphical 
position one would be inclined to place it in an older 
stage than that of the Lower Productus Limestone, 
and if the latter is Artinskian the Boulder Bed may 
reasonably be suspected to be Uralian in age. I may 
here note that Dr. F. R. C. Reed and I are of opinion 
that the lower beds of the Productus Limestone in the 
Jarhanwala at Warcha are to be correlated with the 
Lower Productus Limestone of other sections in the 
Salt Range. 

The progress of the geological survey of Hazara by 
D. N. Wadia has indicated the Permian age of the 
Infra-Trias Limestone group of Middlemiss (see Mem. 
Qeol. Surv. Ind., vol. 20). Middlemiss had indicated the 
probable correlation with the Talchir Boulder Bed of 
the Tanakki Boulder Conglomerate which underlies 
the Infra-Trias Limestone south of Abbottabad. 
D. N. Wadia has recently strengthened this hypo¬ 
thesis by finding ice-scratched boulders in the Tanakki 
Conglomerate. Wadia also finds that the Infra-Trios 
Limestone in the Kaghan Valley in North Hazara is 
underlain by Agglomeratio Slate with interbedded 
conglomerates. He regards the Agglomeratio Slate 
as homotaxial with the Tanakki Conglomerate. If 
this be so, then the age of the Conglomerate is perhaps 
not later than Upper Carboniferous. Middlemiss and 
Bion (“Fauna of the Agglomeratio Slate Series of 
Kashmir’*, Pal . Ind., Now Ser., vol. 12) ascribe a 
middle to upper Carboniferous age to the Agglomeratio 
Slate. Middlemiss had previously (Rec* Qeol. Surv* In4*, 
vol. 40, p. 233) suggested that the Agglomeratio Slate 
was of similar age to the Talchir Boulder Bed. 

From whatever side the question is viewed, it does 
not appear that the Indian sections give any support 
to Prof. Schuchert’s theory. Further, his account of 
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the Gondwanas of the Peninsula is not free from error. 
Thus, on page 851 of his paper, he lists Qondwano- 
sawrus as corning from the Mahadeva-Moleri series, 
which, he states, is Upper Trias. Gondwanosaurus is 
of course Permian. On the same page he lists Qanga¬ 
mopteris and Danceopsis hughesi m belonging to the 
Middle Gondwana. Qangamopteris is of course only 
found in the Talchir and Damuda series of the Lower 
Gondwana (Upper Carboniferous to Permian), while 
Danceopsis hughesi is believed by all palseobotanists 
to be of Upper Trias or Rh®tic age, and not Lower 
Trias to Upper Permian as Scnuchert suggests. 
Danceopsis hughesi is found at Farsora in South 
Rewali, and the beds from winch it comes are very 
close in age to the neighbouring Tiki beds with Upper 
Triaasic reptilian and amphibian fauna. 

G. dk P. Cotter 

(Palaeontologist, Geological Survey of India). 

27 Chowringhee, Calcutta. 


New Phenonema in a Sounding Dust Tube. 

With the view of making accurate measurements of 
the velocity of sound, and hence of the ratio of the 
two principal specific heats of gases, we have been 
studying the formation of dust figures in a sounding 
tube. Instead of using a stroked rod to produce the 
vibrations of known frequency, os Kundt did in the 
form of exj>eriment known by his name, we employ a 
telephone diaphragm (actually a loud-speaker unit) 
excited by a current of approximately pure sine-wave 
form, which is produced fey a suitable valve circuit. 
The frequency of the vibration is then varied until 
one of the resonant frequencies of the tube is reached, 
when the dust phenomena are produced with great 
distinctness and can be studied at leisure. 

Many features of the dust movements which have 
apparently hitherto escaped observation have been 



observed with this technique. One of the most im¬ 
portant is the formation of clearly defined discs of 
dust particles, which extend across the tube, like 
barriers, at the antinodes . These discs are of surprising 
sharpness, being, in favourable cases, not more than a 
millimetre thick, while the crosswire of a reading 
telescope can be set on the central plane of a disc to 
within a tenth of a millimetre. The formation of 
these discs will be discussed in a forthcoming publica¬ 
tion, but their definiteness, to which we wish to 
direct attention, is clearly shown in the accompanying 
photographs (Figs. 1 and 2), Fig. 1 showing a disc as 
Been from a horizontal direction normal to the aads of 
a tube, and Fig. 2 a similar disc as seen obliquely and 
from somewhat above the tube. Fig. 2 also shows the 
sharpness with which the ‘ ridges ’ are developed in 
our experiments, which have sufficed to oonvince us 
that the explanation generally given of the formation 
of these ridges is untenable. 

Measurements of the separation of the antinodal 
discs permit determinations of the velocity of sound 
to be made with much greater precision than can be 
secured by the usual Kundt’s tube method* Fre- 
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liminary experiments with ear have shown that the 
velocity oan be easily determined with an accuracy of 
1 part in 300, probably 1 part in 1000. The frequency 
of the vibration is measured by sending the current 
through the wire of a string galvanometer and recording 
the movement of the wire photographically, with the 
record of a standard tuning fork as a comparison. The 
accurate running of the fork is at present fixing the 
limit of accuracy. 

Other observations are concerned with the be¬ 
haviour of very small particles which take up practi¬ 
cally the full amplitude of the air vibration, and appear 
as little lines of light when strongly illuminated. 

The lines, or 

■ * needles as we 

have called them, 
have a length of 
some millimetres 
when the tube is 
run on the funda¬ 
mental note with 
one end open. 
They have also 
been observed, if 
Fig. 3. in a less developed 

form, by M. Z. 

Carridre, and described by him in a paper in the 
Journal de Physique for May 1929, a note of which in 
the research items of Nature of Sept. 28 directed our 
attention to it. The independence of our observations 
is established by the fact that we showed these needles 
publicly in a demonstration at the Royal Institution 
on Friday evening, Mar. 22, before M. Car Here’s 
paper was published. Whereas M. Carridre records 
that he failed to photograph the needles, we have suc¬ 
ceeded in obtaining very definite photographic records, 
of which Fig. 3 is an example, which shows both larger 
and smaller particles, the larger ones not taking up 
the full amplitude of the air vibration. The effect of 
a sideways drift of some of the partioles, which 
develops a sinusoidal form for the path, is also clearly 
visible. Measurement of the length of the finest 
needles seems likely to lead to interesting results. 

E. N. da C. Andrade. 

8. K. Lewer. 

Physios Laboratory, 

University College, 

London, W.C.T, Oot. 11. 


Dew: Does it Rise or Fall ? 

Db. Simpson (Nature, Oct. 12, p. 578) lias mis¬ 
stated my view. It is clear that when I wrote real 
dew rises as vapour from the ground I referred to 
the source of the dew and not to the dew itself, and 
therefore regarded as vapour “ it may be said ” to 
rise. It was therefore unnecessary for Dr. Simpson 
to point out that dew is water and not water vapour. 
I have given some time to the study of dew, and 
though Dr. Simpson offers the generally accepted 
explanation of its formation, it is curious to observe 
how capriciously dew appears to deposit, some objects 
remaining quite dry on a dewy night, whilst others in 
dose contact are covered with moisture. 

In general the phenomena oan be readily accounted 
for by vapour from one or other of the sources men¬ 
tioned in my former letter. 

Dr, Simpson says we have no word to describe 
water condensed in the air. In a paper published in 
the Quart. Jour. Royal Meteorological Soc„ vol. 30, 
No. 131,1 gave it the name of /alee dew , which seems 
to me to answer the purpose. J. B. Cohen. 

1 North Grange Mount, 

Headingky, Leeds. 
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Db. Simpson pronounces that it does neither 
(Nature, Oot. 12, p. 578), and there is only one point 
that I find a difficulty in following in his very clear 
interpretation of the formation of aew. 

“ The dew ”, he says, “ is nowhere ” until it appears 
on the surface of objects whereof the temperature 
has fallen below that of the Burrounding air. If that 
be the only process in the formation of dew, now is 
hoar frost to be understood ? For, says Dr. Simpson, 
“hoar frost is true frozen dew ”. Are we to assume 
(it would be difficult to prove) that the surface tem¬ 
perature of leaves and other objects had fallen below 
the dew point before the surrounding air fell below 
the freezing point T Or does a lower temperature 
of the air cause the moisture in it to be condensed 
in the form of hoar ? 

Dew, whether liquid or frozen, lies almost wholly 
on the upper surface of leaves, etc. It must, there¬ 
fore, be chiefly derived from the air above such objects, 
and to that limited extent perhaps the poet may be 
justified in declaring that— 

“ Max well ton braes are bonny 
Where early fa*s the dew”. 

Herbert Maxwell. 

Monreith, Whauphill, 

Wigtownshire. 

I am sorry that Dr. Cohen thinks I misstated his 
views : but after comparing his letter (Nature, 
Sept. 28, p. 482) and my letter (Nature, Oct. 12, 
p. 578) very oarefully I cannot see his point. I only 
referred to Dr. Cohen twice in my lotter: in the first oase 
I wrote: “Dr. J. B. Cohen . . . says it does both**, 
while his actual words were: “ I think it may be said 
to do both ”; in the second case I wrote : “ Both Sir 
Herbert Maxwell and Dr. Cohen speak of the water 
vapour first condensing in the air before appearing 
as dew **; Dr. Cohen actually wrote: “ The cold air 
tends to cool the objects with which it is in contact 
and the water vapour present in the warmer air 
is thereby condensed. Mist over water and marshy 
ground is formed in this way and this dew may there¬ 
fore be said to fall **. 1 wish to be helpful in this 

correspondence, and if Dr. Cohen will be good enough 
to say in what particular he cannot acoept my ex¬ 
planation of dew formation, I will do my best to 
elucidate the point. 

From Sir Herbert Maxwell’s letter and a personal 
letter I have received from Dr. Leonard Hawkes, it 
appears that my phrase “ hoar frost is true frozen 
dew ” has led to misconception. Taken alone it 
might be read to mean “ hoar frost is dew which has 
been frozen”, but when read as part of the sentence 
in which it appears this reading should be impossible. 
Still it would have been better to have avoided the 
ambiguous wording. Sir Herbert Maxwell’s difficulty, 
however, does not appear to be concerned entirely 
with my wording. I should, therefore, like to amplify 
my previous letter. 

In the process of the formation of dew or hoar frost 
we are not direotly concerned with the temperature 
of the air; the only two temperatures which come 
into play are the temperature of the oooling body 
(say a blade of grass, to fix the attention) and the 
temperature of the dew point of the air. When the 
temperature of the blade of grass falls below the dew 
point owing to radiation, condensation takes place 
on its surface, and if the dew point is below the freez¬ 
ing point the product of condensation is ice-—even 
though the air temperature is above the freezing 

E oint, as it may well be. Ice formed in this way is 
oar frost. 

When mist forms in air below the freezing point, 
the mist particles remain liquid, but super-cooled, 

T 2 
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until they strike an object, when they solidify on 
contact. Thus bodies exposed to mist or fog at low 
temperatures become covered with a coating of light 
fluffy ice to which we give the name of ‘ rimeIn 
certain conditions of thin mist hoar frost and rime 
may both be formed at the same time. 

G. C. Simpson, 

Meteorological Office, 

Adastral House, Kingsway, 

London, W.C.2. 


Empirical Factors In Weather Forecasting. 

The Meteorological Office always welcomes friendly 
and constructive criticism, and therefore it gives me 
much pleasure to reply to the points raised by Mr. 
Wilfred Trotter in his letter published in Nature 
of Oct. 19. Mr. Trotter’s main indictment is that 
modem British forecasts prepared on Bynoptic charts 
take too much account of the pressure systems shown 
on those charts and too little of that general tendency 
for persistence of -weather which sometimes seems to 
cause fine weather to continue for a long unbroken 
spell with little regard to the pressure distribution. 
It would be idle to deny that there may be some truth 
in this charge, but perhaps 1 may point out some of 
the difficulties with which the forecaster is faced. Let 
us take as an example a case which was fairly common 
during last summer, when a trough of low pressure 
over Ireland, stretching down from an Icelandic de¬ 
pression, is moving eastward across the British Isles 
and probably already giving some rain in Ireland. 
The question to be answered is, Will this rain spread 
to the south and south-east of England ? The fore¬ 
caster knows from his experience that in normal 
circumstances it will generally do so. In the par¬ 
ticular type of weather which we are discussing ho also 
knows that the past month or past few months have 
been abnormally dry. There are these two conflicting 
elements to be balanced. If he leaves out rain and it 
comes, he fails in what to many people is the moBt 
important factor of his forecast. He decides that he 
cannot take this risk with no better grounds for the 
omission than the somewhat nebulous one that the 
summer has so far happened to be abnormally dry. 
He therefore indicates the probability of some rain; 
when he comes to the office the next day and reviews 
the situation, he may wish that he had taken the risk 
and left out the reference to rain. It is easy to be wise 
after the event. It must be remembered that, even in 
u dry summer like the past, there have been days when 
troughs of low pressure have given rain in the south 
of England, so that if the forecaster had omitted to 
mention it on every occasion, he would in some cases 
have been wrong, and badly wrong. 

There is a further point. The Meteorological 
Office has to forecast for the whole of the British 
Isles, and it frequently happens that drought in one 
part of the country coinciaes with excessive rain in 
another part. We have been taken to task already 
this summer for not making enough mention of heavy 
rains which fell in the West Highlands of Scotland. 
The forecaster, therefore, who is looking at the whole 
of the country may not have the dryness of the season 
impressed upon him quite so strongly as members of 
the public who see the weather in their own locality 
only, and from the nature of the case take little 
account of that in other areas. We have been aware 
of this tendency to forecast rain more frequently than 
the event proves to be necessary in dty spells for 
many years, and if we have failed to benefit by experi¬ 
ence, this is due more to the difficulty which I have 
tried to indicate above than to ignorance of the facts. 
The cure will be found in more science, not less. 
When we really understand the workings of the 
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atmosphere and have enough upper air observations 
to tell us what is happening at the time, we shall know 
that the particular trough which is approaching can¬ 
not bring rain; but that time has not arrived yet. 

One further criticism is made by Mr. Trotter, and 
that is with regard to the forecasting of summer 
thunderstorms, hiB charge being that too little acoount 
is taken of the time of year and that thunderstorms 
are forecast as confidently in the latter part of August, 
or even in September, as in the middle of July when 
the thunderstorm season is at its height. The fore¬ 
casting of thunderstorms is perhaps toe branoh into 
which more scientific method has been introduced 
than into any other branch of forecasting, and much 
account is now taken of whether the upper air con¬ 
ditions, as shown by aeroplane asoents, are stable or 
unstable. Nevertheless, these observations are not 
always available when required, and then the older 
methods of forecasting by pressure distribution and 
surface temperature have to be used exclusively. 

I have not statistics available to show whether Mr. 
Trotter is right in thinking that the trustworthiness 
of the forecasts of thunder declines steadily through¬ 
out August. The average number of days of thunder 
at Kew Observatory in August is equal to that in 
July, and higher than in any other month of the year, 
though the September figures show a sharp drop. 
Recent criticisms of our forecasts have suggested that 
we forecast thunder too often throughout the whole 
summer, and I believe that this is largely due to the 
fact that any individual observer is ooncemed only 
with the thunder in his immediate vicinity, whereas 
our forecasts cover a whole district. If a thunder¬ 
storm is likely in any part of that district, we do not 
feel justified in omitting it from the forecast. The 
number of days in an average summer when thunder 
is reported at a few isolated places but by no means 
generally over a district, is very considerable. 

J. 8. Dines. 

Meteorological Office, 

Adastral House, Kingsway, 

London, W.C.2, Oct. 25. 


The Motion of a Lorentz Electron as a Wave 
Phenomenon. 

I have been able to express the equation represent¬ 
ing the uniform motion of the surface of a Lorentz 
electron in a form which strongly suggests that the 
‘ parcel ’ or particle aspect of the phenomenon may 
be associated with the interference of two waves. 
Thus, if ( x , y , z) are Cartesian co-ordinates relative to 
a material observer and t is his proper time, the motion 
of the electron’s surface is represented by 


{lx + my + nz - c0 t)* .. 

1 -yTpi—— + + ^ + 


+ {Lx + My + Nz)* ~ a* > 
where {l, m, n) are the direction cosines of the velocity 
c/i and a is the rest radius. On account of relations of 
toe types 

+ i L*= 1 , 


Im + Xju + LM = 0, 
this is reducible to 


*(a% y, z, t) = a 1 , . . . (1) 

where 

4>(x, y,x,t)m +(x, y, x, t) + -Lj{ W (», y, x, ()}*, (2) 

P 

+(x, y, z, t)mx* + y* + 1 * - cH‘,. . (3) 

W(x, y, x, t)m-^^^(be + my + nx-^j . (4) 
(m, is the rest mass of the electron). Hie function i> 
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represents a Maxwellian wave surface travelling with 
the fundamental velocity c, and the function W is the 
action function and consequently represents a de 
Broglie-Schrttdinger wave Burfaoe travelling with the 
velocity c/£. Relative* to an observer travelling with 
the velocity c, the Maxwellian function \p disappears 
from W, and the Schrddinger wave surface coincides 
with the surface of the electron, both in fact reducing 
to a plane Maxwellian wave surface 

+ m 1 y 1 n x z x + ct x = 0, . . (5) 

where the suffix 1 relates to the new observer. This 
suggests that our electrons would appear from a ray 
of light as rays of light, and a similar argument may 
show that our rays of light would appear as electrons. 
This reciprocal relation between matter and radiation 
involving a dual aspect of each, if accepted as a prin¬ 
ciple, may help to elucidate problems of interaction 
between these two fundamental entities of physical 
science. Fuller details will be published later. 

A. M. Mosharrafa. 

Egyptian U niv e rsi ty, 

Cairo, Sept. 19. 


Magnetic Reaction of Carbon Filaments. 

An ordinary magnet, or a current carrying winding 
adjacent to the filament of a carbon filament lamp, 
produces the oscillation shown in the accompanying 
photograph (Fig. 1) when the filament is glowed, the 
effect commencing at the dark heat radiation point 
and increasing with increasing filament radiation. 



Fig. i. 


When filament and winding currents are both 
direct, simple distortion occurs. The cold filament 
placed in actual contact with a magnet shows no 
affinity thereto. 

It thus appears that, when radiating, the carbon 
filament assumes magnetic properties which may be 
due to 

(1) Decrease of inertia of the filament; 

f2) Atomio rearrangement; 

(3) Impurities in the filament. 

Regarding the last, some filaments have been pro¬ 
duced from a colloidal xinc salt. 

As a matter of interest, tungsten and tantalum 
filaments gave no magnetic reaction, though it should 
be said that these filaments are more rigidly supported 
than the carbon type. 

The best results are obtained with a carbon filament 
lamp having large and few filament coils, for example 
a 150-volt sue. 
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Using a horseshoe magnet, positions of maximum 
magnetic disturbance will be found when the poles are 
in the planes of the coil axes, the effect decreasing 
gradually towards the mid-points. 

Cedric W. Marshall. 

Sandfield, Headingley, 

Leeds. * 


Rearing Experiments with Starfish and Obstetric 
Toads. 

Perhaps readers of Nature would be interested 
to hear the results of two rearing experiments which 
were carried out under my supervision this summer 
by two of my pupils in the Zoological Laboratory of 
the Imperial College of Science. 

(1) The common starfish, Astenas rubens, was 
obtained from Plymouth. The eggs wore artificially 
fertilised and the larvae were reared through their 
entire development, until they metamorphosed into 
young starfish—a process which occupied 2£ months. 
*This feat hod been accomplished in Plymouth and in 
Millport, but this is the first time that it has been done 
with eggs which travelled 226 miles from the sea. 
The development and beating of the larval heart 
were studied. Mr. Murtri, the pupil who carried out 
the experiment, also studied the development and 
beating of the larval heart of Echinus rniluiris —a 
species which we rear in our aquaria through its 
entire development every year. The heart of Echinus 
beats almost four times as fast as that of Asteriua. 

(2) Through the kindness of Mr. E. Boulenger, 
director of the Aquarium of the Zoological Society, a 
consignment of thirty specimens of Alytes obatetricans 
were obtained from Germany. These were entrusted 
to the care of my pupil Miss Sladden, who lias great 
skill in rearing Amphibia. Eighteen of the specimens 
were removed to our greenhouse, in which a tempera¬ 
ture of from 80° to 85 v F. was maintained to see if they 
would become acclimatised, but almost all of them 
died within a few weeks. The remaining 12, including 
two males carrying eggs, were kept under approxi¬ 
mately natural conditions and all survived. Each of 
the two males carried from 30 to 40 eggs ; from each 
batch 20 tadpoles hatched out. Of these 40 tadpoles, 
no less than 38 wore successfully reared through the 
metamorphoses. After metamorphosis 18 of the 
young toads were transferred to the greenhouse, 10 
were transferred to an out-of-doors vivarium, and 10 
to an indoors vivarium. The little toads are now 
two months old, and only one has died—that one 
being amongst those subjected to warmth. 

Thus Kammerer’s statements that Alytes could 
become acclimatised to a high temperature and that 
in these circumstances it would revert to a water - 
inhabiting life have been confirmed. Whether we 
shall have the skill, resources, and time to rear further 
generations of Alytes is still on the “ knees of the 
gods E. W. MacBridk. 

Imperial College of Science, 

South Kensington, 

London, S.W. 7. 


Age of the Tahitian Coral Reefs. 

Dr. Cyril Crossland (Nature, Oot. 12, p. 576) 
refers to my discovery of coral fragments in a parasitic 
tuff-cone at Tataa Point, at the north-west comer of 
Tahiti, The size and water-worn character of these 
fragments and of the associated basaltic pebbles in 
the tuff suggest that the cone was built by eruptions 
through an old beach sprinkled with coral debris. 
Had the eruption burst through a solid reef, it may 
reasonably be supposed that large angular blocks of 
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coral would be found. Dr. Way land Vaughan and 
Dr. J. E. Hoffmeister agree as to the age of the corals. 
The latter writes : “ Most of the fragments Beem to 
belong to PorUes , two to Avropora, two to Pavona 
and two to Pocillopora. The Pavona is of the same 
type as P. duerdeni , Vaughan, or F. nuddivensis 
(Gardiner), which are common in the Pacifio of to-day. 
As Dr. Vaughan has said, there is nothing in this col¬ 
lection which might lead one to suspect that they are 
older than Pleistocene." He ados that among a 
collection of recent oorals, made by Prof. Setchell, 
from the barrier reef off Papeete Harbour, he can find 
none common to the Tataa fauna. 

Only one-third of the Tataa cone now remains, but 
it is clear from the attitude of the bedding that the 
original vent lies beneath the lagoon, and that the 
outer edge of the cone formerly extended on to the 
site of the present barrier reef. The denudation of 
the cone must have ooourred before the rise to the 
surface of the barrier reef, since it cannot have been 
effected by lagoon currents alone. Moreover, the 
trend of the barrier reef ignores the original outlines 
of the cone. 

At the exposed base of the cone, that is, at the edge 
of the lagoon, the tuffs lie either horizontally or roll 
at low angles, and in places, for a few inches above 
water-levtd, they show current-bedding. At higher 
levels the (lips of the tuffs increase to 30° away from 
the lagoon. It seems, therefore, that the basal tuffs 
were laid down at sea-level. From the foregoing it 
appears that since the formation of the Tataa cone 
the growth of the barrier reef in this part of Tahiti 
has been unaccompanied by any subsidence of the 
land relative to sea-level. Unfortunately, there seems 
to be no evidence as to the depth from which the reef 
grew during this period. Howel Williams. 

Geological Department, 

Imperial College of Science, 

South Kensington, S.W.7, 

Oct. 21. 


Science and Parliament, 

It must be gratifying to all readers of Natube to 
learn from the leading article in the issue of Oct. 26 
that science will now have a group of members of 
the House of Commons who will, to some extent, 
look after the interests of the country in matters 
where science is concerned. This is due to the 
secretary of the Association of Scientific Workers, a 
body which is devoted to furthering the interests and 
usefulness of all who are engaged in scientific work. 
There is, so fat as I know, no other body with the 
same aims; at least none which represents all 
branches of science. I say all branches of science 
because it can scarcely be said to represent—unless it 
be vicariously—all scientific workers, as its numbers 
are small compared with the great number of possible 
members. Those who know of its work realise that 
in its brief existence it has done a great deal to forward 
the interests of science. The increase in the Treasury 
grant for scientific publications was obtained through 
the efforts of this body, which has also done much 
useful work of a kind that cannot well be made 
public. 

The membership of the Association of Scientific 
Workers has never been large, although it has always 
been representative. Now that it has in a definite 
way, as stated in the leading article in Natumb, 
become actively connected with the Parliamentary 
Committee, those scientific workers who have hitherto 
refrained from joining would do well to consider if 
the time has not come when they should do so. 
Certainly, if science is to become powerful in Great 
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Britain, it will be necessaiy for all its votaries to band 
together in support of the only organisation which 
seems likely to be able to bring this about. If this 
is not done, the work will be crippled for want of 
funds. It oannot be expected that the British Science 
Guild and the British Association will be able or 
willing to subsidise the Association, and the present 
membership is insufficient to provide the necessary 
funds. A largely increased membership is needed, 
not only for this purpose but also that all shades of 
opinion and all groups of workers may contribute 
their quota to the coherent expression of the aims of 
British science and to the setting forth of its willing¬ 
ness and ability to assist in guiding the destinies of 
the Empire. J. H. Coste. 

Teddington, Oct. 26. 


Properties of the Electron. 

It has been shown by me ( Phil , Mag., 7, p. 493 ; 
1909) that some of the main difficulties of the Bohr 
atom disappear if the electron possesses the property 
that it absorbs radiant energy during its motion, 
which induces a decrease of its electrioed field, and 
under certain conditions ejects again the energy as 
radiation. A deduction of these properties was given 
based on thermodynamics and kinetic theory, which 
will be further elaborated in subsequent papers. 
The results may also be obtained in other ways, one 
of which will be pointed out here. 

Suppose that an electron gas kept at constant 
temperature is subjected to a powerful magnetic 
field. The path of each electron will now possess 
greater curvature than before, resulting in an increased 
transformation of its kinetio energy into radiant 
energy, due to the acceleration it undergoes. A 
limiting case is that the concentration of the electrons 
is so small that in most cases they pass clear across 
the chamber. Thus the kinetic energy of the electrons 
will continually decrease. But this is manifestly 
an absurd result. Hence each electron will, on the 
average, recover its velocity during collision. This 
can take place only at the expense of the surrounding 
radiant energy, since the kinetic energy lost took this 
form. If radiation has the orthodox form, namely, 
that it consists of continuous electromagnetic waves, 
the electron can recoup the lost energy only by the 
gradual absorption of radiation which is stored up 
as internal energy. Since the emission of radiation 
due to the acceleration of the electron depends on 
the curvature of its path, the rate of absorption of 
radiant energy ^11 similarly be dependent. The 
increase in velocity during a collision of the electron 
can be produced only by an increase in its field 
during the process, its internal energy supplying the 
necessary energy. Hence its field decreased during 
its mean free path. R. D. Klee man. 

Union College, 

Schenectady, N.Y., U.S.A. 


Distribution of Medical Works. 

We have been so much struck with the justice of 
the reviewer’s comments in Nature of Oot. 26 upon 
the limitation of the sale of Dr. Van de Velde’s book, 
44 Ideal Marriage ", that we have deoided for the future 
to sell it, not only to members of the medical pro¬ 
fession, but also to biologists and other men of science, 
psychologists, sociologists, and representatives of 
scientific education and research* 

William Hexmkxavm (Medical Books) Ltd. 

J. H. A* Elli ot, Managing Director. 
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Imperial 

HE second Imperial Mycological Conference 
was recently held under the auspices of the 
Imperial Bureau of Mycology, the first having 
taken place immediately before the Imperial 
Botanical Conference in 1924, when it was resolved 
that a Conference should be held every five years. 
The Imperial Bureau of Mycology has as its woTk 
the assisting of overseas phytopathologists and 
the publication of an abstracting journal of applied 
mycology. 

A Conference such as the one just held is advan¬ 
tageous for many reasons, most of which are obvious 
when one considers the comparative isolation of 
several of the workers in this vast subject. More¬ 
over, the necessity for appointing plant patho¬ 
logists or mycologists was recognised only com¬ 
paratively recently in many parts of the Empire, 
with the result that several of the men who hold 
such posts have obtained their training and ex¬ 
perience since the War. With great responsibili¬ 
ties, it is to their advantage to meet men similarly 
engaged, whether the crops with which they have 
to deal are the same or not. Planters as a class 
are interested merely in the successful growing 
of crops, and no matter what the crop or which 
the region, the chief interest of the phvtopatho- 
logist as such is the same. Consequently, it was 
a wise move to issue a somewhat general invitation 
to home workers to contribute to the discussions. 

A further point is that these conferences enable 
a degree of co-ordination of polioies, and a taking 
stock of the present position of research in several 
matters of outstanding importance. Thus there 
was a discussion on virus diseases, which are so 
prominent in all pathology, one on the root diseases 
of orohard and permanent crops, one on the 
epidemiology of some cereal diseases, and one on 
fruit storage rots. Furthermore, the opportunity 
was taken to define the lines on which meteoro¬ 
logical records and forecasts could best be utilised 
in the more exact timing of preventive spraying 
against crop diseases. Some of these matters 
would have been discussed whether or not they 
had a place in the formal programme, and the time 
given to them probably marked out the scope for 
extra-mural talks. 

- The resolutions which were passed at the close 
of the Conference give a summary of the main trend 
of the proceedings, and show the large part played 
by matters directly and indirectly concerned with 
plant protection. To aid in a discussion on the 
existing organisation of plant pathological (plant 
protection) services in various parts of the 
Empire, a list was compiled giving the branch of 
government service under which plant protection 
Is placed, the members of the scientific staff, the 
inspectorate and oo-operative personnel and ‘ pro¬ 
jects under way \ The increase in the numbers 
of plant pathologists in some countries (for example, 
Canada) during the past few years is striking, and 
doubtless explains to some extent the claims of 
British universities that there is a great demand 
far biologists overseas ; a friendly rivalry to create 
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the most efficient research and administrative 
service may keep the demand steady for some time, 
but the proportion of workers trained overseas is 
steadily increasing. * 

A change comparable with that in the number 
of plant pathologists is seen in the plant protection 
regulations of the dominions and colonies. Much 
has been made of the political and economic aspects 
of certain recent regulations which have as their 
avowed object the prevention of the introduction 
of disease, but the experience of the United States 
with chestnut blight and pine blisteT rust, to take 
two well-known examples, are sufficient warrant 
for measures analogous to those for dealing with 
plague, cholera, or small-pox. The chances of 
introducing a ‘ new ’ disease into a country are 
nowadays almost incalculable, and when air 
traffic attains the dimensions prophesied for it we 
shall have to take other factors into account, for 
lant disease is more easily disseminated than 
uraan disease. 

There is considerable diversity in the regulations 
of the different overseas areas, and it would doubt¬ 
less ensure that they were more efficiently carried 
out if there was some standardisation. Obviously, 
there are difficulties in co-ordinating legislation 
for widely separated areas, but differences between 
that of say Konya, Tanganyika, Uganda, and 
Zanzibar seem unnecessary. The Conference re¬ 
commended that countries between which planting 
material frequently passes should endeavour to 
group themselves together to investigate the 
possibility of finding a minimum treatment for 
any specific pest or disease of a particular plant 
of which the export is desired. 

Most of the dominions and colonies have taken 
measures to exclude specific plants either com¬ 
pletely or from certain countries ; sometimes all 
plants from certain places are excluded. Fre¬ 
quently, specified plants are allowed entrance 
subject to licence from the local authority, the 
conditions of the permit not usually being pub¬ 
lished though sometimes obtainable by intending 
importers. This is carried so far in Tanganyika 
that no living plant may be imported except under 
permit. Where well-known diseases are in ques¬ 
tion, offioial certificates are often required, usually 
to the effect that the disease is not known either 
in the country or in the district of origin ; or only 
varieties proved to be immune are allowed entry. 
Many governments require the specified plants 
to be grown for some time in quarantine, and the 
Conference was of opinion that such provision 
should be inoluded in all plant protection legisla¬ 
tion . Most governments provide for the compulsory 
examination of all plant imports and the destruc¬ 
tion or treating of plant packings. 

Such regulations refer to the importing of plants, 
and countries wishing to export have to take them 
into account. But, as in human disease, the 
health service of the country itself is of chief con¬ 
cern, and import regulations are only an attempt 
to prevent tne spread of disease to crops grown 





730 


NATURE 


[November 9, 1929 


within a given area. The measures for what is 
sometimes called * internal plant protection * need 
not be co-ordinated between the different overseas 
countries ; what is needed is that the most efficient 
methods for ensuring healthy crops be adopted, 
and this is a matter for each individual government. 
Usually, inspectors are appointed with powers to 
inspect crops and to prescribe specific treatment. 
The authority to destroy diseased plants may rest 
with the inspector but ranges up to a Minister ; 
and similarly with powers of quarantine whicli 
may involve whole districts. Usually, compen¬ 
sation is payable at the discretion of the govern¬ 
ment, but this may be restricted to the destruction 
of healthy plants. Further, a grower may be 
compelled to destroy all dead plants of a crop, or 
may be forbidden to allow cultivated land to run 
wild unless the crop is destroyed. 

A somewhat different aspect of the matter is 
seen in South Africa, where the majority of growers 
in an orchard area may request that the provisions 
of the Orchard Cleansing Act be applied to that 
area—and in Kenya, where a coffee plant may not 
be moved to another estate except under permit 
from the Director of Agriculture. 

That special attention should be given to 
nurseries is obvious. It is usual for registered 
nurseries only to be allowed to offer plants for sale 
under an annual certificate of inspection and free¬ 
dom from disease. 

Most countries issue certificates of health for 
exports where needed, and occasionally no export 
is allowed without such a certificate. The Con¬ 
ference was of opinion that the system of certifi¬ 
cates should be universally recognised, and drew up 
a form of certificate for approval and adoption. 

Plant protection is given a more familiar bias 
in South Africa, where it is the declared policy to 
permit only imports of varieties or species that 
cannot be procured locally in adequate quantity 


and quality. Permission to import plants or 
cuttings is not given if seed will do. Here we have 
a similar regulation to the one which caused con¬ 
siderable uproar when passed by the United States 
a few years ago, and has meant so much ( dump¬ 
ing * of Dutch bulbs into Great Britain. The 
reference to seeds is interesting ; for seeds seldom 
appear to be subject to import regulation. It is 
becoming recognised that seed-borne diseases are 
more important than was previously considered, 
and as the result of a discussion, the Conference 
suggested that the subject should be given increased 
attention throughout the Empire. 

The need for a series of handbooks on the diseases 
of tropical and subtropical crops is much felt by 
those who are concerned mainly with two or three 
of these crops, for information is scattered over 
many periodicals. A subcommittee which was 
appointed to consider this drew up a list of eleven 
subjects and a provisional scheme of treatment, 
but it emphasised that “ the series must be of out¬ 
standing merit, otherwise it would be preferable 
to drop the scheme altogether ”. 

The difficulties met with in tracing accounts of 
the diseases of a given crop are as nothing when 
compared with that of finding a way through the 
tangle of the literature of mycological taxonomy, 
and it is well worth noting that, in a Conference 
where the so-called practical side of mycology was 
rightly predominant, the first resolution passed 
concerned systematy. It was decided to refer 
to the International Botanical Congress the neces¬ 
sity for an abstracting journal of the world’s 
literature on mycological taxonomy. This indi¬ 
cates a more general interest in pure mycology 
than has been apparent during recent years, and 
one which, if it is developed in the spirit of those 
men who have done most for phytopathology 
both at home and in the overseas Empire, will 
surely bring forth abounding results. 


Search for an Oil-Pool in Kent 

By Henry B. Milner. 


O NE would have imagined that the history of 
oil exploration in the British Isles was 
sufficiently common knowledge to shake the faith 
of the most ardent believer in undiscovered re¬ 
sources, but apparently not. The attack on sub- 
Wcalden hydrocarbons has broken out afresh, this 
time in Kent, and the possibilities of great finds of 
oil ore optimistically envisaged. We are informed 
that permission has been granted by the War 
Offioe for a well to be put down on land given over 
to the rifle ranges near Hythe, and that the oper¬ 
ators responsible for the project anticipate a 
‘ strike * at about 1000 ft. 

It would be interesting to learn the technical 
grounds (if any) on which hopes of such a dis¬ 
covery are based. That competent geological 
opinion has been sought, or that this proposed 
venture is the result of closely reasoned evidence, 
it is difficult to believe. We thought that the 
myth of enormous natural gas reserves, of which 
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Heathfield, Sussex, was once considered to be an 
active indication, had been exploded long ago, so 
far as the Weald was concerned ; maybe this 
present project has been conceived quite independ¬ 
ently of any regard for what the concealed rocks 
of Sussex may or may not hold, though we can 
scarcely credit even elementary geological concep¬ 
tions with disinclination to associate the two 
possibilities. 

The geological column beneath Hythe cannot 
fail to be a most interesting and scientifically im¬ 
portant link in the chain of evidence of the pre- 
Cretaceous rocks of the ooaatal margin of the 
Weald ; to this extent a deep boring, carefully 
logged and sampled, is a most welcome happening. 
Presumably the operators in question have some 
idea of the rock succession they propose to traverse, 
and one is led at once to speculate on what data 
they rely for their forecast, not only of the occur¬ 
rence of petroleum, but also of the rooks with which 


November 9, 1929] 


NATURE 


731 


it is destined to be associated. They at least have 
one or two theories to work upon ; it is not im¬ 
probable that they have consulted some of the 
official records of deep borings in the neighbour¬ 
hood, or the learned papers on the concealed rocks 
of the county. But even these can only serve as 
an approximate guide to circumstances, as under¬ 
ground conditions are obviously changing rapidly 
beneath this corner of Kent, and a great many 
things may happen to which existing evidence 
affords not the slightest clue. Hythe and its 
environs, in fact, constitute rather a blank spot in 
our present knowledge of subsurface tendencies, 
and it will be certainly an enlightening develop¬ 
ment if this boring goes to any great depth. 

Arguing on the estimate of oil occurring at about 
KMX) ft., we can safely dismiss the possibility that 
Palaeozoic pools are the object of the search ; this 
is all to the good, since it saves any discussion on 
4 coal-oil * relationship and will not be an encourage¬ 
ment to those who advocate the universal applica¬ 
tion of White’s theory to reconsider the problems 
and deeper significances of the Kent coalfields. In 

! )oint of fact, the supposed reservoir must be 
ooked for much higher up in the geological scale, 
and we are forced back to our old friends the Port¬ 
land Sand and underlying Kimmeridge Clay, the 
former to contain the pools, the latter (presumably) 
the mother-rock. Otlicr horizons, the Oxfordian 
and Liassic clays, even if potentially oil-bearing 
rocks (which is more than doubtful), may be ex¬ 
cluded either on account of possible absence or great 
depth at which they occur in a synclinal structure. 

There is little doubt that the Kimmeridge Clay, 
as a formation, is mainly responsible for the bitu¬ 
minous manifestations in sub- Wealdon rocks, especi¬ 
ally the natural gas of Heathfield, and that where 
the Portlandian assumes a dominantly sandy 
character, it acts aH a natural reservoir rock, a 
feature denied to the subjacent clay by the note¬ 
worthy absence of 1 open * beds throughout its 
development. There is equally little doubt that 
small quantities of mineral oil do occur in associa¬ 
tion with these beds, but these arc so insignificant 
as to be unworthy of more than passing mention. 
The conditions governing the formation and subse¬ 
quent changes in the Kimmeridgian deposits were 
plainly biased to the production of oil-shale 
rather than liquid petroleum, with a minor accom¬ 
paniment of a somewhat dry and very ‘ marshy 5 
natural gas, conditions which can be paralleled in 
many other regions of the world. There is abso¬ 
lutely no technical evidence in favour of the possi¬ 
bility of this formation yielding oil in quantity 
either to indigenous reservoirs or to suitable con¬ 
tainers above it; this applies to its development 
all over the country. It is, therefore, difficult to 
believe that it has changed its character beneath 
this small p&toh of Kent. 

This, however, is not all. Even granting that 
the Kimmeridge Clay may have locally assumed 
the dignity of a prodigious oil-bearing mother- 
rock, if there is one place where one oannot be 
quite certain of the immediately overlying succes¬ 
sion, it would seem to be Hythe and Romney 
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Marsh. Beneath the normal Greensand of this 
locality the Wealden deposits occur, at least 500 ft, 
thick, increasing seawards by virtue of a synclinal 
attitude. The base of these beds may rest on any¬ 
thing from Purbeckian to Kimmeridgian : in other 
words, it is quite within tho realms of probability 
that the Portlandian may be cut out altogether, 
as we know from the Elham boring, for example. 
In such an event, the prospective reservoir ceases 
to exist (since the lowermost beds of the Wealden 
are lithologically 4 tight ’), and any oil occurring in 
the Kimmeridge beds is still not much more 
mature than the idle globule. 

There is, however, some evidence that the Port¬ 
landian deposits thicken westward beneath the 
Cretaceous cover, and this affords a chance of there 
being a small but suitable development beneath 
Hythe of the desired reservoir rock. A rough cal¬ 
culation from available data makes it apparent that, 
given the subsurface sequence to include the Port¬ 
landian, a 1000 ft. well would land just about in 
the middle of that formation, and this, supposedly, 
is the goal of the adventure. 

Assuming, therefore, that the well-log ultimately 
demonstrates this anticipated sequence, we arrive 
at results which are familiar from many of tho 
deep borings in Kent and elsewhere in the Weald, 
and there is not the least hope of the Portland- 
Kimmeridge combination proving more attractive 
as regards oil at Hythe than at any other locality. 

Throughout these notes we have taken but little 
account of structure except to mention casually a 
general synclinal tendency. There is little doubt 
that the Jurassic rocks in this part of Kent are 
thickening considerably as traced from north-east 
to south-west, one of the main arguments in favour 
of Lamplugh’s sub-Wealden geosyncline. Although 
some kind of anticlinal structure is favoured with 
regard to oil accumulation in general, admittedly 
it is not an essential condition. There seems to be 
no suggestion of anticlinal developments in the 
subsurface rocks of Hythe ; on the contrary, the 
relevant beds in connexion with this supposed oil- 
pool have a decided seaward dip, if our reconstruc¬ 
tions are correct ; they are, in effect, part of tho 
syncline. Now oil can occur in synclinal structures, 
but only under very precise conditions in which 
hydrological factors are peculiar ; there is definite 
evidence that such hydrological circumstances are 
far from being realised in this part of England, 
hence we can hold out no hope of a unique syn¬ 
clinal accumulation. Thus does the conception of 
controlling structure prove equally discouraging. 

It is, perhaps, a little unfortunate that the 
best site for the well should have been picked on 
Government ground, since it suggests that there 
may be some official backing for the enterprise. 
If this is so, we may at least plead for one important 
thing : that the boring be officially inspected from 
time to time and a record of the beds traversed 
compiled by competent authority, preferably the 
Geological Survey. If the oil be elusive, as oil so 
frequently is, then at least we shall by this means 
ensure the addition of the results of another deep 
boring to our knowledge of sub-Wealden geology. 
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Obituary. 


Mr. Frank E. Baxandall. 

\V^E greatly regret to record the death of Frank 

▼ ▼ E. Baxandall, which took place on Oct. 30 
at Cambridge, in his sixty-first year. He was a 
native of Keighley, and after obtaining his degree 
of A.R.C.Sc. at the Royal College of Science, 
London, entered the service of the Solar Physics 
Committee under Sir Norman Lockyer. The 
chief part of the work at that time (1*888) con¬ 
sisted of the observation of sunspot spectra and 
their reduction with respect to chemical origin 
and variation during the sunspot cycle. The great 
impetus to as trophy sical research insti tilted by 
Prof. E. C. Pickering at Harvard College Observa¬ 
tory, Mass., resulted in similar instruments being 
installed at the Solar Physics Observatory, and 
Baxandairs duties were then extended to take part 
in subsequent night observations, taking photo¬ 
graphs of stellar spectra with the new 6-inch Henry 
prismatic camera, and also the work of reducing 
the spectra for inclusion in a comprehensive analysis 
of the brighter stars which was published in 1892. 

Soon after, it was realised that the then existing 
information concerning the available terrestrial 
spectra was inadequate for the reduction of the 
better stellar spectra given with the new equipment, 
and provision was made for an entirely new series 
with a large concave grating which had been ob¬ 
tained from Prof. Rowland at Baltimore. From 
this time, Baxandall’s inclination was direoted 
more towards the tabulation and correlation of the 
celestial and terrestrial spectra, and for some years 
he was to a large extent responsible for papers 
published giving the results of the investigations. 

After the transference of the observatory and 
staff to the University of Cambridge in 1913, 
Baxandall continued this work, making a revision 
of part of Rowland's Tables with special reference 
to the elimination of blended lines which had in the 
past led to important misidentifications of details 


of spectral types. Quite recently, he was engaged 
on investigations of the spectra of several variable 
stars. 

When Baxandall attended the Observatory on 
the day before his death there was no indio&tion 
of anything abnormal, and his sudden death came 
as a great surprise to his numerous friends. 

C. P. B. 


Prof. August Friedrich Horstmann, a pioneer 
in the field of physical chemistry, whose investiga¬ 
tions of the thermodynamics of chemical pro¬ 
cesses are well known, died recently in Heidelberg 
at eighty-seven years of age. We are indebted 
to the Chemiker-Zeitung for the following details 
of his career. Born at Mannheim in 1842, Horst¬ 
mann studied under Bunsen and Kirchhoff at 
Heidelberg, where he was appointed extra-ordinary 
professor in 1872 and honorary professor in 1889. 
He conducted numerous researches upon dis¬ 
sociation, vapour-pressure, combustion, chemical 
equilibria, and solutions, but for very many years 
his active participation in scientific research was 
prevented by almost complete blindness. His 
thermodynamical studies of chemical processes 
were published in Ostwald’s “ Klassiker der 
Naturwissenschaft ”, edited by Prof, van’t Hoff. 


We regret to announce the following deaths : 

Sir Graham Balfour, from 1903 until 1926 Director 
of Education for the County of Staffordshire, who 
contributed notably to the progress of technical 
education in Great Britain, on Oct. 26, agod seventy 
years. 

Dr. Thomas Alexander Wemyss Fulton, superin¬ 
tendent of scientific investigations, Fishery Board 
for Scotland, from 1888 until 1921, on Oot. 7, aged 
seventy-four years. 

Sir Thomas Ilungerford Holdioh, K.C.M.G., 
K.C.I.E., president in 1916-18 of the Royal Geo¬ 
graphical Society, on Nov. 2, aged eighty-six years. 


News and Views. 


The Nobel Prize for medicine for 1929 has been 
divided between Sir Frederick Gowland Hopkins, 
professor of biochemistry in the University of Cam¬ 
bridge, and Dr. C. Eijkman, of Utrecht, for their 
discoveries in connexion with vitamins. Hopkins* 
work on vitamins is well known : so early as 1906 he 
realised that animals cannot flourish on pure protein, 
fat, carbohydrate, salts, and water, in this respect 
confirming work by Lumin, Stepp, and others. But 
the importance of these experiments lies in the fact 
that he emphasised the point that the failure to 
live might bo due to tho absence from the diet of 
certain unknown accessory food factors, since it 
occurred even although the animals were eating 
sufficient food of suitable composition to support 
growth, as was shown when a source of the accessory 
factors was added to the diet. These experiments 
were published in 1912, and from this date the real 
study of the influence of these factors, or vitamins as 
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they are now called, in nutrition may be said to have 
commenced. Dietary diseases were not unknown at 
this period, but other explanations for the symptoms 
were accepted : the importance of Hopkins* work 
lies in the new orientation which was given to the 
study of their causes : thus absence of a factor from 
tho diet may result in failure to grow or other symp¬ 
toms ; previously the symptoms had been explained 
as due to some influence of the incomplete diet, the 
deleterious effects of which were neutralised by adding 
the missing substances. 

Dr. Eijkman will be remembered for his pioneer 
work on beriberi or polyneuritis. He was the first to 
realise, in 1897, that the disease arose only when 
decorticated, or polished, rice was the staple article of 
diet, and not when whole rice was consumed. He 
was led to this conclusion by noticing that the poultry 
of the prison in Java at which he was medical officer 
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showed paralytic symptoms very similar to those of 
his patients ; the fact that the birds were fed on the 
rioe refuse from the prison strongly suggested that the 
disease had a dietetic origin. But at this time the 
theory of accessory food factors had not arisen, and 
he considered that the cortical part of the rice grain 
neutralised the deleterious effect of a diet containing 
too much starch. His work, however, provided in¬ 
vestigators with a suitable test animal for the anti- 
neuritic vitamin B, as it is now called, and the relation¬ 
ship between the vitamin and beriberi has been 
firmly established by many subsequent experiments. 
Even though this vitamin has now been shown to be 
constituted of two (or more) factors, the relationship 
of one to beriberi and the value of the bird as a test 
object have been again amply confirmed. 

On Nov. 16 ocours the centenary of the death of the 
French chemist, Louis Nicolas Vanquelin, whose name 
is associated with the discovery of chromium and 
beryllium, two of the twenty-eight elements discovered 
during the eighteenth century. Though less well 
known than his great contemporaries Guyton de 
Morveau, Berthollet, Lavoisier, Fourcroy, and Chaptal, 
Vauquelin attained a distinguished position among 
French chemists and held many important positions. 
His principal work, however, was done in his labora¬ 
tory, where he carried out a very large number of 
analyses. The discovery of chromium was made in 

1797, that of beryllium, formerly called glucinum, in 

1798. Vauquelin was the son of a farm labourer in 
the village of Saint-Andr6-des-Berteaux, whero he was 
bom on May 16, 1763, and his boyhood was one of 
hardship. At the age of fourteen he found employ¬ 
ment with a chemist at Rouen, from whence he went 
to Petris, where, after suffering illness and destitution, 
he was befriended by a pharmacist named Ch6radame, 
who later on introduced him to Fourcroy, whose 
assistant, collaborator, and friend Vauquelin became. 
Altogether, Vauquelin was partly or solely responsible 
for some three to four hundred scientific papers, 
mostly devoted to analyses. In a short review of his 
work, Sir Edward Thorpe said, “ He described a 
method of separating the platinum metals, and 
worked upon iridium and osmium. He investigated 
the hyposulphites, cyanates, and malates. He dis¬ 
covered the presence of benzoic acid in the urine of 
animals; with Robiquet he first isolated asparagin ; 
with Buniva, allantoic acid ; and with Bouillon de la 
Grange, camphoric acid.’* Vauquelin died in his 
native district at the Ch&teau dee Berteaux. 

The Empire Marketing Board has approved a grant 
to the Royal Botanic Gardens, Kew, for the distribu¬ 
tion of tung oil seeds to various parts of the British 
Empire. A further grant has been made to the Paint 
and Varnish Research Association for research into 
the technical properties of the oil. The grants are a 
result of recommendations made by a tung oil sub¬ 
committee elected recently by the Imperial Institute. 
An article on tung oil production appeared in our 
issue of Aug. 17, 1929, p. 272. The oil is an essential 
constituent of certain types of varnish. It was used 
during the War in special water-resistant varnishes 
which were needed for aeroplane work. Until re- 
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Gently, the world's wants were almost entirely supplied 
by China, but, after the War, tung oil production was 
successfully started in America. Supplies from China 
are fluctuating and of irregular quality, and are not 
likely to expand fast enough to meet the increasing 
demand. Seeds have been distributed by Ke^; to 
various Empire countries, and promising trials are 
now in hand in Kenya, Australia, New Zealand, South 
Africa, India, Ceylon, Assam, the West Indies, 
Malaya, Burma, Hong - Kong, Cyprus, Tanganyika, 
and Palestine. The Empire Marketing Board grant 
will provide for the further distribution of seed from 
Kew, and for the purchase of the tung fruits for experi¬ 
ments in Groat Britain. The second grant will pro¬ 
vide for the appointment of a research assistant who 
will conduct tests on the technical properties of 
Empire-grown tung oil, and other problems, such as 
the best methods of extraction and suggested new 
uses for the oil. Experiments connected with the 
use of the residue as a feeding cake will also be under¬ 
taken. 

All friends of the late Sir William Boyd Dawkins— 
and they are many—will bo glad to know that the 
services to science of this groat pioneer in archaeo¬ 
logical investigation are to be fittingly commemorated. 
On Oct. 30, Sir Arthur Keith doclared open a number 
of rooms in the Buxton Public Library and Museum 
which have been set aside for his scientific books and 
archaeological collections. A possible feeling of sur¬ 
prise or oven of regret that these collections should 
not have found a home in Manchester or even London, 
where they would have been more readily accessible 
to students, must vanish when the reasons for the late 
owner’s decision are taken into account. As Sir 
Arthur Keith stated in his address at the opening 
ceremony, Sir William Boyd Dawkins, after prospeot- 
ing in every county in England, had come to look 
upon Derbyshire as the area in Great Britain richest 
in the remains of prehistoric man. Sir Arthur Keith 
quoted him as saying only a little more than a year 
ago that “ what has been found already is nothing 
compared with that which remains to be discovered 
In going on to describe Derbyshire as the * Dordogne ’ 
of Britain, and later the meeting place of converging 
waves of immigrations and cultures, Sir Arthur did 
little more than pay an implicit tribute to the insight, 
the scientific imagination, and the penetration in 
grasping the significance and value of evidence which 
were characteristic of Sir William Boyd Dawkins’ 
mind right up to the end of his long career. Of these 
qualities, now enshrined in the memory of lifelong 
friends such as Sir Arthur Evans and Prof. A. H. 
Sayoe, who spoke after Sir Arthur Keith, an enduring 
monument for future generations stands in the collec¬ 
tions of prehistoric antiquities which they enabled 
him to bring together. 

On Saturday, Oct. 26, Sir John Ferguson, M.P., 
opened the Twickenham Museum at York House, for 
the housing of local material of interest, ancient and 
modem. The museum is the outcome of many years’ 
work by the Mayor, Mr. C. Carus-Wilson, who, during 
his investigations of the looal gravels, felt the necessity 
of preserving the rich geological and archaeological 
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material of the district. The Thames gravels of the 
neighbourhood have yielded a very rich and varied 
collection of prehistoric remains, in addition to 
hitherto unsuspected debris from practically every 
formation of southern England. Extensive remains 
of Pleistocene animals have been obtained from a pit 
at Strawberry Hill. The bones were found at the 
base of the gravels, 17-20 ft. below the surface, in 
what was apparently a depression in the London Clay. 
The animals represented belong to both warm and 
cold faunas. Bison remains are very numerous. 
From the same depression a large fragment of a 
Jurassic coral, with a number of chalk nodules, was 
discovered. Ashford (Middlesex) and Hounslow have 
also yielded remains of Elepfms Frimigenius and 
rhinoceros. During various dredging operations in 
the Thames in 1885-87, large numbers of Paleeolithic 
implements, and remains of animals no longer found 
in the district, for example, wolf, fox, deer, were 
obtained. These are being preserved for comparison 
with other material obtained from a village site near 
Teddington lock. It would appear, from the great 
number of flint cores, flakes, and unfinished imple¬ 
ments, that there was an extensive flint knapping 
industry in the Twickenham part of the Thames 
valley. The implements found consist largely of 
scrapers, unfinished or broken spear-heads, and burins. 
Only one arrowheat! was found, anti that was of white 
quartzite. The flint used appears in most cases to 
have been brought from the North Downs, though a 
few implements have been made from gravel pebbles. 
Other archaeological remains from the district in the 
museum include picks ; Bronze age and Saxon sj>ettr« 
heads ; coins, and sixteenth and seventeenth century 
household utensils from the Thames. 

In his presidential address to the Institution of 
Civil Engineers on Nov. 5, Mr. W. W. Grierson, 
following the practice of former presidents, dealt with 
the branch of engineering work with which he has 
been associated and confined his remarks to questions 
of transport by road, canal, railway, sea, and air. As 
a railway engineer whose duties include the super¬ 
vision of canals, he finds it difficult to see that canal 
transport in general will prove economical in Eng¬ 
land. Home of the early canals yielded dividends of 
100 per cent a year, and the effect of railways was to 
bring about a great reduction in charges for canal 
transport. Transport by road to-day is relatively 
subsidised and the cost to the community not fully 
recognised. In the future, this consideration may 
carry weight in the interests of national economical 
transport and the road vehicle may become to a 
greater extent a useful feeder to the railways rather 
than a favoured competitor. As a successor t-o 
Brunei, Mr. Grierson referred to some of Brunei’s most 
successful works, mentioning the graceful brick arch 
bridge at Maidenhead and the bold timber viaducts 
used in the south-west of England. Some of these 
timber structures carried ordinary traffic drawn by 
locomotives weighing up to about 82 tons until quite 
recently. With regard to railway electrification, 
while the superiority of electric traction on suburban 
lines has long been established, Mr, Grierson regards 
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it as doubtful whether it would prove economical for 
main lines in Great Britain. Statistics of European 
railways show that electric traction is adopted on 
main lines largely where water power is available 
and where coal is scarce; and where steep, gradients 
favour the electric locomotive. 

In the Quarterly Transactions of the British College 
of Psychic Science for October appears a note by the 
editor, Mr. Stanley de Brath, who deals with the 
article published in Nature on Feb. 9, 1929, under 
the title of “ Modem Witchcraft ”. The author, 
when referring to the plea for a comprehensive and 
adequate scientific examination of the facts, regards 
this investigation as already made, and in support 
of his assertion points out the inquiries of such 
observers as Sir William Crookes, Dr. A. R. Wallace, 
Prof. Hyslop, and Dr. Geley. The article illustrates 
in a somewhat striking manner the misunderstanding 
which exists in the mind of the public a & to the nature 
of scientific inquiry and the relative value of the 
theories deduced thereby. Mr. de Brath’s list of 
authorities signifies but little. Scientific men have, 
unfortunately, often been persuaded of the reality 
of things which we now know were but delusions. 
The history of the famous N-rays aptly illustrates 
this point. Moreover, the selection of the names is 
not altogether happy. Sir William Crookes's investi¬ 
gations of the medium Florence Cook are recorded 
nowhere with that attention to detail which scientific 
scrutiny demands. The credulity of A. R. Wallace 
also regarding spiritualistic phenomena is known to 
everyone who is capable of interpreting facts. Simi¬ 
larly the experiments of the late Dr. Geley in the 
Institut Mdtapsychique International were not such 
os inspire the confidence of scientific men in other 
fields of work. 

The whole position regarding investigation of 
alleged supernormal phenomena is one which it would 
be well for scientific inquirers to understand. It 
would appear obvious that the first essential in in¬ 
vestigating a medium for the so-called physical 
manifestations is that measure of control which will 
effectually prevent the production of those mani¬ 
festations by normal means. But the senses are 
hindered in almost every possible way and the in¬ 
vestigator reduced to a powerless spectator at a 
performance which is really a burlesque travesty of 
scientific experiment. On the other hand, the serious 
visitor may refuse to accept the ‘ conditions ’ : he 
may object to having his senses stifled and he may 
demand a few of those reasonable precautions which 
seem to him necessary. In fact, he will refuse to 
take the part of a mere looker-on and will ask to be 
allowed to participate in practical experiment. In 
this case it will usually be found that his presence is 
undesirable or that his unsympathetic vibrations 
disturb the phenomena ; and the natural result is 
that he will not be asked again to attend. The cause 
of ‘ psychic science * will not be furthered by such 
methods. Gan it be that it is only through following' 
these conditions that ‘ supernormal * phenomena 
become apparent ? 
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In out issue of Aug. 3, 1929, mention was made of 
a series of articles published last year in the Times of 
India by Prof. John Maclean, of Wilson College, 
Bombay. In those articles he advocated contact with 
reality in the teaching of mathematics on the groimd 
partly of the direct usefulness of such mathematics, 
but more especially because of its value from the 
point of view of general education. In a further 
series of eight articles published this summer in the 
same journal, Prof. Maclean discusses by way of 
example the application of mathematics in a number 
of walks of life, in literature, history, agriculture, 
medicine, physics, chemistry, and the increasing 
mathematical equipment that is now required of the 
eoonomist. In many cases he finds that a device is 
used in one walk of life but is unknown in other 
walks, although it would also be of great use in them, 
and shows the advantage that all would gain by 
the pooling of this mathematical knowledge. He 
finds in one profession some elegant and enlightening 
manner of exhibiting a set of statistics, while other 
professions know nothing of this, and exhibit their 
statistics in a clumsy and uninforming way. He 
finds also that a profession which furnishes one elegant 
piece of treatment may be clumsy in other cases, in 
which another profession is more elegant. Prof. 
Maclean makes a good case for the scrapping of 
irrelevant mathematical matter and the substitution 
of a suitable treatment of statistics. The scheme is 
already at work with very good results in the first 
year course of the University of Bombay. 

Several valuable papers were read to the Associa¬ 
tion of Public Lighting Engineers held at Bournemouth 
in September last. Some of those papers are repro¬ 
duced in the Illuminating Engineer for October. The 
president, S. B. Langlands, the public lighting engineer 
to the city of Glasgow, pointed out that the duties of 
the street lighting engineer were increasing daily. In 
Glasgow the care of police signals, traffic^ signs, and 
Street clocks was part of his duty. In addition, street 
name tablets and street numbers would probably soon 
be illuminated. The reflective power of the road was 
discussed with the city engineer and the visibility of 
policemen with the chief constable. In Glasgow the 
policy of establishing a lighting department had been 
a great success. Some cities, like Glasgow and Leeds, 
spend more than four shillings per head of the popu¬ 
lation per annum and some, like Sheffield and Birming¬ 
ham, only spend about half this amount. The rateable 
value of Glasgow exceeds eleven pounds per head, 
whilst in Sheffield it is less than five pounds, There is 
need, therefore, of some uniform assessment pro¬ 
cedure. In Great Britain all the expenditure for public 
lighting is met by assessments, but in America the 
costs are often partly defrayed by contributions from 
business houses which benefit directly from the im¬ 
proved illumination. The gas industry cannot afford 
to ignore the question of gas mantles, and it would 
be in the true interests of the electrical industry to 
reduce appreciably the price of electric lamps. For 
public lighting the cost of electricity in Glasgow is 
1 id* per unit, but the electricity commissioners hope 
that this will soon be lowered to ±d. per unit. In 
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America it is the standard practice for progressive 
cities to spend at least two dollars (about 8s. 4d.) per 
head per annum for street lighting service. 

The popular notion that many animals possess a 
language of their own, through which they communi¬ 
cate to their own kind their wishes, thoughts* and 
feelings, has received a certain amount of support 
from experiments having a sort of scientific flavour. 
But a critical examination of the facts throws a 
different light upon the problem. In an article on 
“ Animal Language in its Relation to that of Man ° 
(Biol. Proc. Cambridge Phil. Soc. f vol. 4, July 1929) 
J. A. Bierens de Haan analyses the alleged evidences 
of animal language and decides against the believers* 
He concludes that animal language in all its essentials 
is inferior to that of man. It is rarely vocal, scarcely 
ever articulate, and has no words in the sense of 
sounds bearing a conventional meaning. The soundft 
are uttered unintentionally, show no capacity for 
development, and do not indicate anything, thougli 
they express feelings and emotions. Real creative 
language, the faculty of combining words into 
phrases, is beyond the faculties of the animal mind. 
Even in contact with man, animal language in its 
highest form remains the language of an animal. It 
seems that an unbridgeable gulf here separates man 
from the animals. Nevertheless, the subject has 
seldom been treated with the serious study which it 
deserves, and the author commends it to biologists 
and animal psychologists. 

The announcement of the intention of the Southern 
Railway Co. to electrify the main lino between 
London and Brighton marks an epoch in the develop¬ 
ment of electric traction in Great Britain. It was 
made possible by the Budget of 1929, in which the 
Government duty on passengor fares was remitted 
on condition that the money was expended on im¬ 
proving the railway systems and bringing them up- 
to-date. In a paper in the Electrical Review for 
Nov. 1, A. T. Dover gives interesting details of the 
proposed conversion of the Brighton line from steam 
to electric traction. The distance of 51 miles is 
relatively short, tho route is level, and the passenger 
traffic is exceptionally heavy. The fastest trains 
take an hour and the ordinary expresses 15-30 
minutes longer. The train weights are 200-350 tone» 
and quadruple tracks are provided over practically 
the whole route. With electric traction it would be 
quite possible for the ‘ limited ’ trains to do the 
journey in 45 minutes and for ordinary expresses to 
do it in about an hour. This improved service with 
additional trains will doubtless attract the additional 
traffic which the railways need. The direct current 
system which is the standard for Great Britain will 
be employed. The existing 650-volt conductor rail 
system will be used. The main line trains will prob¬ 
ably be hauled by electric locomotives similar to those 
used on the Continent, which give an output up to 
1000 horse-power per axle. Speed control is now very 
much more flexible than in the early days of electric 
traction. Fifteen economical running speeds are 
possible by combining series-parallel control and 
control by the field magnets. The shelving of the 
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original scheme owing to the War, therefore, has not 
been all loss. 

An important group of new radio stations was 
opened last month at Aranjuez, near Madrid. Most 
of the necessary apparatus came from England, and 
much of it was erected by British workmen. The 
stations were designed by Marconi's Wireless Tele¬ 
graph Co., Ltd. This group of radio stations expands 
the range of Spanish external communications. 
Madrid is now placed in direct radio communication 
with both North and South America. By means of 
the Marconi shortwave beam installation at Aranjuez, a 
regular commercial telephone service between Spain and 
the Argentine Republic is available in addition to high¬ 
speed beam telegraph services. The stations belong to 
the Transradio Espanolo, and special receivers for them 
have been constructed by the Marconi engineers. 

More than forty nations have now accepted the 
Government’s invitation to take part in the World 
Poultry Congress to be held at the Crystal Palaoe on 
July 22-30, 1930. Of these, no fewer than twenty- 
three have established national committees for the 
purpose of organising their representation at the 
Congress and the accompanying exhibition. It is 
already apparent that the forthcoming meeting will 
exceed in size and effectiveness any previous exhibition 
of a similar character that has yet been held. The 
decision to extend the scope of the exhibits beyond 
poultry alone should add to variety and interest. It 
is proposed to show varieties of rabbits’ fur bred 
commercially in Great Britain along with a range of 
garments mode from home-produced fur, and the 
Ministry of Agriculture and Fisheries has invited the 
co-operation of leading horticulturists who will be 
responsible for massed displays of flowers and plants 
throughout the exhibition. 

The Report of the Ordnance Survey for the year 
ending Mar. 81,1929, records a steady progress in the 
revision of the maps of Great Britain. About half 
the Bheets of the 25-inch and 6-inch maps of England 
and Wales, and most of the sheets of southern Scot¬ 
land, have now been revised. Road revision for 110 
sheets of the Popular edition of England and Wales 
subsequent to the third revision has now been carried 
out. In the third revision of the Popular edition of 
Scotland 49 sheets have been published and the field¬ 
work for the other sheets, including the Hebrides and 
Shetland, is finished. Work on the fourth revision 
of the 1-inch map of England and Wales was begun 
around Plymouth. Corresponding revisions are under 
way with the smaller soales. Physical maps of Eng¬ 
land and Wales and of Scotland, a magnetic map of 
England and Wales, and a second edition of the map 
of Roman Britain were published. A map of England 
and Wales during the seventeenth century is nearly 
ready. It is satisfactory to note that the sale of all 
Ordnance maps, and especially the 1-inch Popular map, 
shows an improvement. 

An exhibition of the historical scientific apparatus 
belonging to the Royal Institution has been arranged 
at the Science Museum, South Kensington, and will 
be opened by Sir William Bragg on Friday, Nov. 15, 
at 4.30 p.u. 
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The fifteenth in the series of public lectures on 
physios in industry, organised by the Institute of 
Physics, will be delivered by Dr. C. H. Lander, 
Director of Fuel Research, Department of Scientific 
and Industrial Research, who will take as his subject 
“ Physics in Relation to the Utilisation of Fuel 
The lecture will be given on Wednesday, Nov. 27, 
at 5.30 f.m., in the rooms of the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, 
London, W.C.2. 

Coloured drawings of the remarkable mosaics, 
Jewish and Christian, from the synagogue and 
churches recently excavated at Jeraah in Trans¬ 
jordan, by the British School of Archaeology in 
Jerusalem, and Yale University, are on exhibition, 
by the courtesy of the Palestine Exploration Fund, 
in its rooms at 2 Hinde Street, W.l (off Manchester 
Square), until Saturday, Nov. 16. The subjects of 
tlie mosaics include representations of the deluge, 
views of Alexandria and Memphis, Nile-side scenery, 
portraits of benefactors and functionaries, studies of 
animals and birds, inscriptions in Greek and Hebrew, 
as well as richly designed borders imitating carpets 
and other textiles. 

Messrs. A. Gallenkamp and Co., Ltd., have issued 
list No. 75 E of the small electric furnaces which are 
rapidly becoming popular in the laboratories of 
colleges and factories on account of the ease with 
which a constant temperature may be maintained. 
The firm claims to have been the first makers of small 
electric furnaces in Great Britain, and the new models 
have been designed to reduce the cost of heating to 
reasonable limits. Although the nichrome alloy of 
which the heating elements are made will withstand 
temperatures well above 1000° C., this temperature 
is the maximum for economical working, and the 
coils are designed to last for more than 1000 hours. At 
lower temperatures they will last very much longer. 
They can be adapted to direct or alternating currents 
at pressures up to 250 volts, and renewal of the coils 
is easily and cheaply effected. The list includes tube 
furnaces for use in estimating carbon in steels, furnaces 
for organic combustions, muffle and crucible furnaces 
and pyrometers. For higher temperatures silit-tube 
furnaces are made which are fitted with Bpeoial non- 
metallic heating elements resembling silicon oarbide. 

The latest catalogue (No. 334) of Messrs. W. 
Heffer and Sons, Ltd., Petty Cury, Cambridge, should 
be of interest to librarians and others on the look-out 
for sets or long runs of scientific periodicals and trans¬ 
actions of learned and scientific societies, and for 
standard scientific books. Nearly 1800 works are 
listed. The list is obtainable free on application to 
the publishers. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A full* 
time lecturer for mining oourses under the Derby* 
shire Education Committee—The Director of Educa¬ 
tion, County Education Office, Derby (Nov, 16). 
A medical officer in charge of radium at the General 
Infirmary, Leeds—The General Manager, General 
Infirmary, Leeds (Nov. 18). An assistant in mathe¬ 
matics in Queen's University, Belfast—The Secretary, 
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Queen's University, Belfast (Nov. 20). A senior assist¬ 
ant pathologist to the Pathological, Bacteriological, 
and Clinical Research Department of the Royal Sussex 
County Hospital —• The Secretary - Superintendent, 
Royal Sussex County Hospital, Brighton (Nov. 21). 
Three junior research assistants (a biochemist, a 
histologist, and a physiologist) in the Animal Genetics 
department, the University, Edinburgh—The Secre¬ 
tary, The University, Edinburgh (Nov. 22). An assist¬ 
ant lecturer in municipal and sanitary engineering 
at the Manchester Municipal College of Technology 
—The Registrar, Municipal College of Technology, 
Manchester (Nov. 30). A lecturer in economics and 
statistics in the University of Western Australia— 
The Agent-General for Western Australia, Savoy 
House, Strand, W.C.2 (Dec. 18). A test assistant 
at the Royal Aircraft Establishment to assist 
in experimental metallurgical work — A, 385, The 
Chief Superintendent, Royal Aircraft Establish¬ 
ment, South Famborough, Hants. A junior technical 


officer in the Admiralty Technical Pool—The Secre¬ 
tary of the Admiralty (C. E. Branch), Whitehall, 
London, S.W.l. A geologist on the Geological Survey 
Staff, Nigeria.—The Private Secretary (Appointments), 
Colonial Office, 2RichinondTerrace,Whitehall,S.W.l. 
An assistant master to teach woodwork, chiefly in 
the Maidstone Junior Technical School—The Principal, 
Technical Institute, Maidstone. A junior chemist 
under the Research Association of British Paint, 
Colour, and Varnish Manufacturers—The Director, 
Paint Research Station, Waldegrave Road, Toddington. 
A demonstrator in agricultural botany in the Uni¬ 
versity of Reading—Tho Registrar, The University, 
Reading. Metallurgical research investigators; also 
a science graduate for the critical examination and 
abstraction of technical literature in connexion with 
technical reports, etc,, each under the British Non- 
Ferrous Metals Research Association—Tho Secretary, 
British Non-Ferrous Metals Research Association, 71 
Temple Row, Birmingham. 


Our Astronomical Column. 


Recent Solar Activity.—A large, naked-eye sunspot 
of composite structure was a conspicuous object to 
those persons who watched the phases of the partial 
solar eclipse on Nov. 1. The spot crossed the sun’s 
central meridian on Oct. 31 0, and there wero dis¬ 
turbed magnetic conditions recorded at Abinger on 
Nov. 1-4. For some hours after 15h on Nov, 3 the 
magnetic disturbance reached ‘ storm 1 intensity, the 
range in declination being about 36'. It may be 
noted that disturbed magnetic conditions occurred 
on Oct. 7-10, that is, about a solar rotation earlier. 
Another group of sunspots possibly associated with 
the recent magnetic storm was a stream which, 
growing rapidly from small spots on Oct. 30, covered 
an area of 900 millionths of the sun's hemisphere on 
Nov. 3. Mr. Newbegin at Worthing observed this 
group with a spectroscope on Nov. 3 and saw that it 
was unusually active. There wero reversals of lines 
of sodium and magnesium and a brilliant reversal of 
the c-line of hydrogen over the centre of the group. 
A third spot to be noted came into view round the 
east limb on Nov. 3 and was accompanied by a 
metallic prominence. This spot will probably be 
visible to the naked eye and is the return of one 
designated No. 10 in the list of spots given on p. 031 
of Natukb, Oct. 19. The following table continues 
the tabulation of large sunspots. 


No. 

Bate on Disc. 


Centra] Meridian 
Paasage. 

latitude. 

Max. 

Area. 

12 

Oct. 24-Nov. 

0 

Oct. 31*0 

10° N. 

800 

13 

Oct. 30-Nov. 

0 

Nov. 3*7 

14° N. 

900 

14 

Nov. 3-Nov. 15 

Nov. 9-6 

10° 8. 

600 


(Areas In millionths of sun's hemisphere,) 

Interesting New Minor Planet.—The discovery of 
new planets is going on steadily at the rate of more 
then a hundred per annum. From time to time a 
discovery of more than usual interest is announced. 
A planet the provisional designation of which is 19295 A 
was found photographically by Prof. M. Wolf at 
Kdnigstuhl on Sept. 20. It attracted special notice 
from the length of its trail, which indicated that it 
was moving northwards at the remarkable rate of 
half a degree per day. Beob . Zirk, t No. 38, announces 
that Dr. G. Stracke of the Berlin Rechen-Institut lias 
computed elliptical elements from observations on 
jSept. £8, 28, and Oct, 7. tte finds that the period is 
4*875 years, the eccentricity 0*4048, and the perihelion 

No, 3132, Von, 124] 


distance 1-432, so that the planet comes inside the 
orbit of Mars. The orbit is of similar type to those of 
Aethra and Ganymede. Tho aphelion distance is 
3*918, and the inclination 14-9°. The planet was of 
magnitude 13 when discovered, it being then not far 
from perihelion. It will probably be too faint to 
observe when near aphelion. 

The same number of Beob. Zirk.. announces that 
M. Gussow, of Babelsberg Observatory, has found 
that tho spectroscopic doublo star Boss 0040, the 
magnitude of which is 5*13 and its spectral type B3, 
is an eclipsing variable of Algol type. The light-range 
is 0*17 mag., and the period of variation 0-007 days; 
the latter was deduced from the spectroscopic orbit. 

The Orbit of -y Centauri.—This is one of the binaries 
the components of which are nearly equal in magni¬ 
tude, and approach each other very closely at peri- 
astron, so that there is danger of confusing the 
components when they again become separately 
visible. Such binaries have generally two possible 
orbits, one with a short period, high eooentricity, and 
small inclination, the other with a long period, low 
ecoentricity, and high inclination. 

Union ubserv. Give., No. 78, contains a discussion 
of its orbit by W. H. van den Bos. Dawson had 
given in Ast . Jour , 765, an orbit of the second of 
the above types (period 200 years, eccentricity 0*3) 
based on observations from 1852 to 1920. Observa¬ 
tions from 1920 to 1928 led van den Bos to conclude 
that it has a first-type orbit with period 80-4 years, 
eccentricity 0*86. Bee had already in 1896 published 
elements not far from the new ones, but the additional 
34 years have greatly strengthened the determination. 
The components are now too near each other for easy 
separation, but there is an appeal for spectroscopic 
observations, which will both check the new orbit 
and also afford a determination of the star's parallax. 
This has been estimated as 0*027' using Eddington’s 
ourve connecting mass with absolute magnitude. 
The mass of each star is estimated as three times that of 
the sun, absolute magnitude of each 0*0 bolometric, 
0*3 visual. A larger parallax would give smaller 
masses. The relative radial velocity at periastron 
(1930-2) would be 38 km./sec. with the above parallax. 
The apparent separation of the stars is a minimum, 
0*09', at the end of 1930, increasing to 0*42' three 
yearn later. 
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Research Items. 


Az&nde Oracles.—An extensive study of the oracle 
magic of the Azande peoples of the Anglo-Egyptian 
Sudan by Mr. E. E. Evans-Pritchard is published in 
vol. II of SIvdan Notes and Records. Of all the 
methods of divination employed by the Azande, one, 
benge, stands apart. Benge is a red powder obtained 
from a creeper which, when mixed with water, forms 
a paste. This paste is administered to chickens, and 
causes spasms which may or may not end in death, 
and, according to the results, determining tho answer 
to questions which have been put to the benge in the 
chicken's stomach. Tho creeper does not grow in 
the Azande country, but to the south of the Welle 
and some hundreds of miles away. It is obtained by 
men who on the journey must observe the requisite 
food and sex taboos. Any man, but not the women, 
may consult the benge oracle, but when the chief 
wishes to consult benge , it is administered by regular 
oflfrciators of the oracle of whom the chief has two or 
three, and each of whom acts for a month at a time, 
observing the necessary taboos. When any but a 
chief wishes to consult the oracle, betige may be 
administered by anyone, evon the man himself, or a 
friend, who has observed the taboos. Two consulta¬ 
tions of the oracle are necessary on every occasion, 
arid in tho second the result must bo the reverse of 
that of tho first. Thus if the death of the fowl gives 
an affirmative answer on the first occasion, on the 
second it must not die. The method of consultation 
is for tho ofliciator to hold the fowl between his feet 
and by means of a grass brush to put down the throat 
of the fowl one, two, or throe doses of the poison ; 
the questioner, sitting in front of him, puts the ques¬ 
tion to benge in the stomach of the fowl. When the 
case has been put.fully before it, the chicken is held 
up on the hand of the officiator, when the case is 
again put to it more vigorously, while it shows the 
effects of the poison. If it is to die, death super¬ 
venes in spasms, ami it is thrown on the grass. Of 
the oracles benge is the most important. It is used 
judicially and before all serious undertakings such as 
marriage. Its verdicts are socially and ritually 
binding. 


Carbohydrate Transformation in the Animal Organ¬ 
ism.—In the Mendiconti of the Royal Academy of 
Sciences of the Institute of Bologna for 1928, just 
received, Prof. Pietro Albertoni givos a summary of 
experiments made to obtain information as to where, 
in the animal organism, the transformation of carbo¬ 
hydrates takes place. With a rabbit which has been 
fasting for 20 hours, moderate quantities (20-25 
grams) of glucose do not pass into the circulation, 
but are completely retained by the liver, the respira¬ 
tory changes in the muscles being thus unaffected. 
In general, ingested glucose passes to the various 
tissues in the proportions determined by the condi¬ 
tions of its absorption and distribution in the organ¬ 
ism, its metabolism being more active in the liver 
than in the muscles. As regards the respiration of 
tho tissues, the mode of behaviour of any substance 
varies according as it is simply placed in contact with 
the tissue or reaches this by means of ingestion. 


Behaviour of Caudina 
in continuing his work 
studied its behaviour in 
Reports of the Tohdku 


Mr. Toshihiko Zamanouchi, 
on Caudina chilensis y has 
a variety of ways (Science 
Imperial 


University , 4 th 


Series (Biology), Sendai, Japan, vol. 4, No. 1, fasc, 1. 
February 1929). This holothurian burrows in sand 
except for the tip of its tail, which is directed upwards, 
just on the surface of the sea bottom. Here it makes 
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respiratory pulsations day and night, ejecting at 
intervals a large amount of sand with water. If 
dragged out of its burrow it will bury itself again by 
means of tho tentacles and body muscles, the heavier 
the animal the slower the burrowing. In its natural 
position in the sand the body is soft and flexible with 
musclos relaxed ; if taken out it will harden itself 
with greatly contracted muscles. If placed on a glass 
plate movements similar to burrowing movements 
are made. The whole body is very sensitive to 
mechanical stimuli, the head part most, then the tail, 
lastly the mid-trunk. The tail end is negatively 
geotropic even when severed, the front end positively 
geotropic. The behaviour of Caudina is studied with 
regard to various chemical stimuli, the entire body 
surface being very sensitive. Stimulations were 
made by local applications of the solutions on the body 
surface. The anterior part of the trunk is the most 
sensitive, and young animals react more actively than 
older individuals. 

Gorgonacea from Panama.—Prof. Sydney J. Hick¬ 
son’s report on “ The Gorgonacea of Panama Bay 
together with a description of one species from the 
Galapagos Islands and one from Trinidad ” (Papers 
from Dr. Th. Mortensen’s Pacific Expedition, 1914-16. 
Vidensk . Medd. fra Dansh naturh. Foren Bd. 85, 
1928) contains much that is new. It describes a col¬ 
lection made by Dr, Cyril Crossland during the 
voyage of the S.Y. St. George in the Panama region 
and the islands of tho Eastern Pacific Ocean, together 
with Dr. Mortensen’s collection from his Pacific 
Expedition, The region lies within the 100 fathom 
line, and is characterised by the muddiness of the sea, 
the extensive muddy bottom and few sea-weeds. 
Nearly all the Alcyonaria present belong to the 
Gorgonacea and this group is present in profusion. 
So rich are these muddy waters in species and varieties 
that systematic work is very difficult. Prof. Hickson 
finds that the species of AXcytmaria found in Panama 
Bay are distinct from any that have been described 
from the western tropical Atlantic, but that there is a 
certain parallelism between the species in the two 
regions although they belong to different genera, 
those from the Pacific side being apparently more 
primitive. These facts are in the author’s opinion 
consistent with the view that there was continuity 
between the two oceans in early Miocene times. The 
specimens were well preserved and a valuable record 
has been made of the state of the gonads in the months 
of the year in which they were collected. Two new 
species of Euplexaura t one of Thesea , one of Muricea, 
and four of Leptogorgia are described, and the memoir 
is illustrated by one coloured and two uncoloured 
plates besides various text figures. 

South African Branchiopoda.—The exceptional 
richness of the fauna of South Africa in Brancniopod 
Crustaoea is shown by Dr. Barnard’s recent revision 
(Ann. 8. African Mus. t 19, p. 181,1929), in which he 
describes 49 species. Dr. Barnard has already added 
much to our knowledge of these interesting Crustacea, 
but 13 of those mentioned are described here for the 
first time, and, as ho points out, there is still much 
unexplored territory, so that the list is probably by 
no means complete. This revision is a valuable con¬ 
tribution to the systematics of the group, since the 
abundant material, examined on the spot, has enabled 
the author to estimate the range of variability of the 
species. His remarks on the genus Apus are most 
valuable. Tho limits between species are very ill- 
defined, and the comments on the value of the specific 
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characters commonly used are based on extensive 
experience and should be helpful in reducing the 
genus to order. Of the genus Lepidurus no species 
now lives in South Africa, but one is recorded from 
the Upper Triassic Stormberg beds. Since Lepidurus , 
unlike A pus, usually inhabits clear permanent pools, 
this fossil species is regarded as evidence of a change 
of climate since the deposition of the Stormberg series. 
On the other hand, permanent pools do exist, and 
provide a home for Oyclestheria hislopi , which is not 
definitely known to produce resting eggs, and there 
does not therefore seem to be convincing reason for 
the disappearance of Lepidurus . 

Insects of Samoa.—The British Museum (Natural 
History) has issued further fascicules of the “ Insects 
of Samoa a monographic work describing the in¬ 
sects and other terrestrial arthropods of the Samoan 
Islands. Previous instalments of this important 
work have already been noticed in our columns and 
the parts before us deal respectively with the Myria- 
poda by Mr. C, Attems, the Araneida by Dr. L. 
Borland, the coleopterous families Platypodidas and 
Scolytklfe by Dr. C. F. C. Beeson, and with a number 
of different families of Diptera by various reoognised 
specialists. Since the commencement of this mono¬ 
graph in 1927, twenty fascicules have appeared, and 
when completed the whole work will form an authori¬ 
tative synopsis of the arthropod land-fauna of the 
islands in question. 


Soils and Fruit of Wisbech.—A survey of the soils 
and fruit of the Wisbech area, prepared by Messrs. 
Wright and Ward, of the School of Agriculture, 
Cambridge, has been issued by the Ministry of Agri¬ 
culture (Research Monograph, No. 6) as tho first of 
a series of similar publications. The district under 
consideration occupies an area of thirty-six square 
miles on the borders of Norfolk and Cambridgeshire. 
Generally speaking, the geological formation may be 
classed as silt, though five distinct soil types aro recog¬ 
nised. The properties and distribution of these soils 
are fully described from an essentially practical 
point of view in the first part of the monograph. 
Information is also supplied concerning the water 
in tho district, and the methods employed in sampling 
and analysing the soil. A short history of the fruit 
industry and an account of present day cultural 
methods in which priming, manuring, arid spraying 
are included comprise the second part. In the third 
part the relationship between soil and fruit and the 
kind of fruit grown on the various types of soil are 
described. Each of the main crops such as apples, 
plums, pears, cherries, gooseberries, raspberries, and 
strawberries is dealt with in turn, the effect of soil 
on the growth, liability to disease, size, and keeping 
qualities of the fruit being among the points discussed. 
Actual figures in support of the conclusions drawn, 
full details of the soil analyses, a rainfall table, and a 
short list of references are given in an appendix. In 
addition, three detachable large scale maps are supplied 
showing respectively the areas occupied Dy the various 
eoil types, and the districts in whioh tree fruits and 
strawberries are grown. 


Climate and Agriculture in Russia.—In Russia the 
vast expanse of the plains and the absence of mountains 
provide a unique example of the regular distribution 
of vegetation, soils, agriculture, and population in 
climatic zones. In Bertchte uber Landmrtschaft (Neue 
Polge), vol, 9 (1929), pp. 478-527, published by the 
Gennan Ministry of Nutrition and Agriculture, Prof. 
W. P. von Poletika, formerly of the University of 
Leningrad, has given an analysis of the geographical 
distribution of types of agriculture in relation to 
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climatic factors. His paper is especially useful as it 
summarises many papers and data which have not 
previously been available owing to language difficulties. 
The production of vegetable matter per unit area is 
greatest in the central portion of the broad-leaved 
forest zone and to the north falls off regularly through 
conifer forest to tundra with decreasing temperature, 
and to the south through steppe to desert with 
decreasing rainfall. At present the northern part of 
the steppe region is the most highly developed agri¬ 
cultural region, but further intensification, especially 
to the south, will be limited by the recurrence of 
summer droughts, at any rate until there is a much 
better control of soil water by improved methods of 
cultivation. The moderate climate of the oak climatic 
zone offers tho greatest opportunity for intensification 
of agriculture. In the dry regions of the Tranacaucasus 
and Turkestan the development of irrigation is made 
difficult by the prevalence of malaria, the salinity of 
the soils, and the low cultural level of the inhabitants. 
The whole discussion is pessimistic and emphasises 
the serious climatic obstacles to development. It 
explains the paradox that in spite of its low imputation 
density Russia suffers from an acute land shortage. 
Whilst in population density Russia is comparable with 
extensively farmed countries such as the Argentine, 
Canada, and U.S.A., the amount of waste land is so 
great that the area of cultivated land per head is 
comparable with that of France or Italy. The future 
prosperity of Russia must therefore depend not merely 
on an intensification of the agriculture in the favoured 
areas, but above all on the exploitation of its mineral 
wealth and tho building up of its industries. 

Ordovician Ostracoda from Tennessee.—In studying 
a collection of Ostracoda from the Trenton Limestone 
of Nashville, Tennessee ( Amcr . Jour. 8ci. t vol. 16), 
S. R. Kirk found that the majority were referable to 
Isochilina ampla , Ulrich, but that that species ought 
more properly to be placed in the genus Leperditia , the 
members of which can, however, be graded into Iso- 
chilina . To avoid creating a new genus to accommo¬ 
date border-line forms, the author decided to broaden 
the definition of Leperditia so as to include all forms of 
appreciable overlap and thus to retain the present 
genera. The representatives of two other genera are 
described : Ctenobolina and Drepaneila , a new species 
of which, D. progressa, shows features in common with 
both Drepaneila and Kleedenia , thus favouring the 
idea of the evolution of the latter genus out of the 
former. 

Lower Carboniferous Fossils in Arkansas.—“ The 
Fauna of the Middle Boone, near Batesvilie, Arkansas”, 
forms the subject of a paper by G. H. Girty (U.S. 
Geol. Survey, Professional Paper 154-B). The 
introduction gives some geological information con¬ 
cerning the deposits. In a few points tho faima of 
the Middle Boone shows affinities with that of the 
Upper Boone from the same area and with that of the 
1 Spring Creek Limestone \ which may be treated 
as a unit therewith. Substantial conclusion as to the 
relations of this fauna to the typical Mississippian 
faunas of Iowa and Missouri is at present out of the 
question. The only safe statement at present seems 
to be that this fauna from Batesvilie is not typical 
Boone, but more related to the earlier ones of Bur¬ 
lington and Keokuk age. So far as at present known, 
the fauna here described comprises forty-five more or 
less provisional species or varieties. It essentially 
consists of brachiopods, among which the Spirifers 
are the most abundant, followed by the Producti. 
The description of $he species shows that a few are 
considered to be new, and four plates of figures of the 
more interesting forms are appended. 
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Tango (Japan) Earthquake of Mar. 7 , 1927 .—This 
earthquake, the most destructive in Japan since the 
great Kwanto earthquake of 1923, continues to be 
the subject of important studies by Japanese seismo¬ 
logists, A new series of precise levellings was made 
across the central area from April to June 1927, a 
second series from Juno to July 1927, and a third 
from March to April 1928. Mr. C. Tsuboi, in an 
interesting paper (Earthquake Bat* Inst . Bull vol. 6 , 
pp. 71-83 ; 1929), interprets the changes of level that 
occurred in the intervals between the series. For 
different sections of tho district surveyed, he gives 
diagrams on which the displacements of the bench¬ 
marks are plotted. These points lie on segments of 
straight lines, tho ends of which for the two intervals 
lie on tho same abscissas. These facts suggest that 
the ground of the central district is made up of a 
number of separate blocks, each of which was able to 
move comparatively easily after the great earthquake 
and moved practically as a whole. In some blocks, 
the tilting occurred in the same direction in both 
intervals, but, in a few, in opposite directions. The 
boundaries of the blocks coincide very closely with 
the faults, many of them of recent date, that have 
been traced during the geological surveys of the district 
made since tho earthquake. Mr. N. Nasu also con¬ 
tributes to the same journal two important reports on 
the numerous after-shocks of the earthquake (vol. 6 , 
). 245-331 ; 1929 ; and vol. 7, pp. 133-163 ; 1929). 
e finds that most of the shocks originated at depths 
of less than 30 km., and that the most active zones 
are those lying to the west of the Gomura fault and 
to the south of the Yamada fault (see Nature, 
vol. 122, p. 587 ; Oct. 13, 1928). The sensible shocks 
were connected with the growth of these and other 
faults, the insensible shocks with the formation of 
series of parallel cracks due to the shearing stresses 
applied to the blocks. From the records of clino- 
graphs installed in the district, Prof. Ishimoto found 
that the earth showed a characteristic tilting for 
several days before a moderately strong after-shock. 

Detrital Asphalt.—“ The presence of considerable 
detrital asphalt in the Sinbad limestone member of the 
Moenkopi formation " is an observation made in the 
otherwise dull memoir on some Utah gas and oil 
prospects by Mr. J. Gilluly (Bulletin 806-C, 1929, 
United States Geological Survey), and is clearly one 
inviting description and explanation, which, however, 
the author does not see fit to give. Again, he speaks 
of “ the sedimentary asphalt of the Shinarump con¬ 
glomerate ”, in both cases the italics being ours. Both 
formations mentioned are of Triassic age and have 
apparently been laid down in shallow water. Regard¬ 
ing the first, “ oolite-like grains of asphalt n oocur 
throughout the particular bed ; the presumption here 
is that bitumen pellets, sufficiently hard to withstand 
redeposition from some pre-existing bituminous rocks, 
have foimd their way mto a basin in which sandy 
limestone was accumulating, have further withstood 
the process of consolidation, and finally the test of a 
long period of geological time. In connexion with the 
other occurrence of sedimentary asphalt^ the author 
argues that this is evidence of the existence of petro¬ 
liferous rocks of pre-Shinarump age. We wonder 
whether the use of the words 4 detrital* and * sedi¬ 
mentary ’ in these oases is really valid, and, if so, why 
the author did not seize the opportunity to describe 
fully two such interesting and almost unique deposits. 
Derived asphalt from bituminous rocks which contri¬ 
bute to contemporary deposits, for example, alluvium, 
gravel, shore-sand, etc., is well known, but an actual 
oaae at detrital asphalt, if this indeed is the true mode 
of origin, is surely something quite new, at least in 
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the sense understood in this description, and especially 
in association with a limestone. 

The Kstharometer in Gas Analysis.—The katharo- 
meter, manufactured by the Cambridge Instrument 
Company, Ltd., is now extensively employed for 
carrying out gas analyses in industrial and other 
processes. Essentially the instrument consists of 
two heated fine wire spirals constituting two arms of 
a balanced Wheatstone bridge. If the respective 
irals are now surrounded by gases of different 
ermal conductivity, then the initial balanced con¬ 
dition of the bridge will be upset to an extent depen¬ 
dent upon the difference of thermal conductivity of 
the two gases—one of which is a standard gas—and 
the resulting galvanometer deflection will serve to 
indicate the extent to which a certain constituent is 
present in the other gas. The method is simple, 
accurate, quick, is capable of detecting very minute 
changes in gas composition, and the apparatus has a 
low time lag, and has for some time been employed 
for the analysis of flue gases. More recently the 
apparatus has been used to test the purity of hydrogen 
and nitrogen and to control the mixture of these 
gases in nitrogen fixation plants. It is employed to 
measure accurately the purity of oxygen derived from 
liquid air. The percentage of helium, neon, or argon 
present in oxygen or nitrogen is readily indicated. 
In chemical industry the katharometer has found 
application in determining sulphur dioxide and organic 
vapours, for example, acetone, carbon bisulphide. 
The device is also used in the determination of oxygen 
in feed water, for determining carbon monoxide, in 
the analysis of gases used for filling balloon envelopes, 
for determining carbon dioxide in fruit stores, for 
determination of humidity, and in physiological deter¬ 
minations connected with respiration. Particulars of 
these and other applications are contained in List No. 
144 issued by the Cambridge Instrument Company, 
Limited. 

The Positive Column in Arcs.—The fresh conceptions 
introduced by Dr. Langmuir into discharge tube 
theory have led to such conspicuous advances within 
the last six years that instances in which they are 
inadequate are liable to be overlooked. These are of 
course significant in themselves, and the main out¬ 
standing one has been examined by Dr. Langmuir 
and Mr. L. Tonks in a paper on the general theory of 
the plasma—essentially the positive column—of an 
arc, in the second September issue of the Physical 
Review. The difficulty in question was that dis¬ 
crepancies arose from the obvious assumption that 
the positive ions, like the electrons and unionised 
gas-molecules, possessed random velocities and an 
equivalent temperature. This is now replaced by the 
assumption that each ion starts from rest, and merely 
acquires energy in the electric fields in the tube; 
for long free paths, the motion of the ions is thus more 
ordered than in the older picture. Mathematical 
elaboration of this, with approximations appropriate 
to the physical problems, then leads to solutions for 
the spatial distribution of potential in some important 
oases, and by the further development and incorpora¬ 
tion of some allied ideas, a set of equations is arrived 
at which, apart from incomplete knowledge of some 
factors of an atomic nature, determines completely 
the conditions in the positive column. A final note 
by the authors touches upon the stability of arcs, and 
here, without yet obtaining a solution, they indicate 
the lines upon which one will probably be reached. 
The same number of the Physical Review also contains 
a paper by E. Z. Stowell and H. E. Redeker, on the 
rdle of hydrogen m the oscillating arc. 
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Structural Steels of 

rpHE demand for stronger, but still relatively cheap, 
J- steels in shipbuilding, and in bridge and boiler 
construction, etc., ^ives considerable importance to 
a paper on the subject recently presented by J. A. 
Jones to tho Iron and Steel Institute. 

It is well known that it is possible to increase the 
elastic limit and tensile strength of the steel by an 
increase in the carbon content, but a comparison of 
steels with identical maximum strengths shows that 
this method of securing high-tensile properties is much 
less satisfactory than by increasing the amount of 
manganese present. A higher carbon steel, with a 
given maximum strength, nas a lower elastic limit, 
yield point, and elongation, and a much lower impact 
value than a lower carbon steel of similar tenacity 
obtained by tho addition of more manganese. Its 
fatigue range is also lower than that of a low-carbon 
high-manganese steel, and it is, further, much more 
affected by slight departure from the most suitable 
conditions of normalising. 

The improvement in tho properties of these steels 
by the addition of manganese is very marked, but the 
amount present must be limited to a figure which 
varies with the earbon content. With 0-2 per cent 
of carbon, a suitable maximum percentage of man¬ 
ganese is 1*8 per cent, which falls to 1*5 per cent when 
the carbon content is increased to 0-35 per cent. 
These figures apply particularly to soctione J m. thick; 
the limits of manganese content l>eing rather lower 
for thinner sections. A small amount of nickel 
increases the ductility of low carbon steels, but at 
least 3 per cent of this element is required to produce 
a steel belonging to the high elastic limit class, and it 
is suggested that the use of a small amount of chromium 
at ft lower cost would appear to be more promising. 

The influence of silicon in raising the elastic limit 
and tensile strength of mild steel has been known for 
a long time, and much interest has been shown in 
Germany lately in a steel containing about 0-1 per cent 
of carbon, 0*5 to 1*5 per cent of manganese, and 0*6 
to 1*5 per cent of silicon. The tensile strength of this 
material is from 30 to 35 tons per square inch, but 


High Elastic Limit. 

with a higher carbon content, increased tenacity may 
be obtained. The test results given show clearly that 
silicon raises the fatigue range and the ratio of the 
fatigue limit to the tensile strength to a greater extent 
than does manganese. With a silicon content *of 
1-5 per cent, however, a marked lowering of the 
impact figure occurred, and no silicon steel was found 
with all-round properties superior to those of a plain 
manganese steel containing 1*5 per cent of that 
element. Further, the higher silicon steels present 
certain difficulties in manufacture. The steel pipes 
deeply, involving a high percentage of discard, higher 
tomi>erfttures are required for annealing and rolling; 
and greater care must be exercised in refloating, in 
order to avoid cracks. 

Owing to these difficulties in the production of 
silicon steel on a large scale, a new structural steel 
is being developed, containing approximately : carbon 
015 to 0*18, silicon 0*25, manganese 0*8, copper 0-5 to 
0-8, and chromium 0*4 per cent. The amount of scrap 
produced is small, and in spite of tho additional cost 
of the special elements, the steel can be produced more 
economically, and with more reliability than can the 
silicon steel. It has a lower tensile strength than the 
steels considered in Mr. Jones's paper, but an increase 
in the carbon with an adjustment of tho copper and 
chromium contents might, lead to tho development of 
a high quality steel with a high limit of proportionality 
and good ductility. 

On the whole, it is concluded that of the materials 
examined a steel containing 0-3 per cent of carbon, 
1*3 per cent of manganese, and 0*9 per cent of silicon 
yields the best mechanical properties. Normalised at 
860° C., this steel gave the following test results : 

Elastic limit . . 26*8 tons per square inch. 

Yield point , . 29*8 ,, „ ,, „ 

Maximum stress . 45*0 „ ,, ,, lt 

Elongation . . 30 per cent. 

Reduction of area 03 ,, ,, 

Brinell hardness . 200 

Izod impact value 44 ft.-lb. v 


Scientific Uses of Gramophone Records, 


rpHIRTY years ago, the possible use of gramophone 

records in phonological studies was realised and 
discussed at a meeting of the Vienna Academy of 
Sciences. Since then, large collections have been 
formed of records of all the European languages and 
dialects and of the speech and music of many of the 
primitive peoples. In archives are preserved at Vienna 
some 3000 records, at Paris 4000, at Berlin 10,000, 
and collections of similar size are to be found at 
important centres in all parts of the world. The 
first use of gramophone records in the exact sciences 
was in a rather premature attempt to analyse the 
physical nature of vowel sounds. Enlarged tracings 
of the grooves were obtained by a lever system from 
the slowly rotating record and were assumed to 
represent the original sounds. 

Until quite recently no systematic research had 
been earned out upon the gramophone, but during 
the last few years the new electro-mechanical acoustics 
has been applied and has made possible the preparation 
of records of special value for many electrical and 
acoustical laboratory measurements and experiments. 
The Parlophone Co. has issued a set of three sound 
test records 1 prepared under the direction of Drs. 

1 Soirod Test Records. Three 12-In. d.a. with album and Instruc¬ 
tions. Obtainable only from Parlophone Oo., Ltd., 86 City Road, E.C.l. 
i2t. net. 

No. 3132, Vol. 124] 


E. Meyer and H. Salinger, of the Hertz Institute, 
Dusseldorf. The first record gives on one side when 
rotated at a speed of 80 revolutions per minute an 
almost pure sine wave output beginning at a frequency 
of 0000 and steadily gliding down to 100 Hertz 
(1 Hertz =1 vibration per sec.). To overcome the 
difficulty of the stationary waves set up when such 
a 'record is used to obtain acoustical response curves 
with fixed apparatus in an ordinary room, the other 
side of the record is prepared to give a ‘ gliding 
howling ? tone the frequency of which varies about 
10 times per second by ± 50 cycles, whilst the mean 
frequency decreases as before steadily from 6000 to 
150 cyoies. The system of nodes and antinodes in 
the room is, therefore, continually shifting. The other 
records of howling tones give a frequency band which 
is traversed about 10 times per second, whilst the 
mean frequency remains constant at a selected one of 
eight possible values. 

The Gramophone Co. (H.M.V.) also issues a list of 
fifteen double-sided 12-in. constant frequency records, 
which, when rotated at a speed of 78 revolutions per 
minute, are capable of giving any one of 100 different 
frequencies of 50 seconds duration,'’ of which the 
lowest is 25*5 and the highest 8400 cycles. Many 
possible uses of these special records are indicated 
m the technical press, tho Parlophone Co.’s leaflet, 
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and in certain German publications referred to therein. 
In general terms one may say that, provided the 
records are used with carefully designed apparatus, 
they are capable of forming an inexpensive standard 
souroe of either acoustical or electrical vibrations over 
the very wide frequency range of some eight and a 
half octaves. 

In conclusion, it may bo noted that in the ordinary 
commercial electrical record now made to be played 
upon a mechanical gramophone, the grooves represent 
fairly accurately the original sound over a frequency 


range from 60 to 6000 vibrations per second, and 
especially so over the range from 200 to 4000 vibrations 
per second. This achievement is largely due to the 
comprehensive acoustical researches carried out in 
the Bell Telephone Laboratories, New York, and 
details will be found in the important paper by 
Maxfield and Harrison, “ Methods of High Quality 
Recording and Reproduction of Music and Speech 
based on Telephone Research ” (Jour, Am. Inst. El. 
Engineers , 45, pp. 243-253 ; 1026). 

W. H. George. 


Marine Biology in Ceylon. 


T HE Administrative Report of the Marine Biologist 
for 1027, Part IV. Education, Science, and Art 
(F.), by Dr. Joseph Pearson, November 1928, Ceylon, 
includes reports by the assistant marine biologist on 
the pearl fishery, Gulf of Mannar; window pane 
oyster fishery ; chatik fishery and trawling survey 
with statistics, and by the second assistant marine 
biologist on field and laboratory work with notes on 
fishes and fishery problems. The work was done 
under the supervision of the marine biologist, Dr. 
Joseph Pearson, who contributes the introduction and 
reports on the research vessels Nautilus and Violet, 
with suggestions for suitable fishery vessels and a 
fishery base. 

t The report on tho pearl fishery is very interesting, 
showing how quickly conditions change, and that 
whereas in 1026 in Dorman's Muttuwarattu Paar, 
which was specially investigated, the oysters were 
much on the decrease, in the spring of 1027, owing to 
supplementing of the original stock by drift oysters, 
they wore in much greater numbers, again decreasing 
in the autumn. A discussion relative to the age of 
these oysters hIjowh that they seldom live so long as 
five years, and that they should be fished at three and 
a half years on this particular paar, and probably on 
others. This is a very low age estimate compared 
with that of previous workers. 

The chank fishery is apparently peculiar in that 
there is no substantial diminution in the yearly 
yield however much it is fished. No details are known 
with regard to tho rate of growth and habits of this 
animal, and more research is needed. 

Tho important and valuable fishing banks known 
as the Pedro and Wadge Banks up to 1927 had no 


charts of any kind. The trawling survey was begun 
in August 1027, and a Petersen grab is on order for 
bottom sampling. The figures for the analysis of the 
trawls are not quite correct, hut an average of 207 
fish per hour is taken as a low estimate, only fish of 
first-class edible quality being included. Assuming 
20 hours trawling per day, this would give a daily 
catch of 4140 lb., or approximately 36 cwt. A much 
larger average is probably possible. Two important 
features are (1) that the catches are made up of a 
restricted number of species, which are of a convenient 
size both for storage and for market, and are equal 
in edible qualities to any tropical fish now marketed, 
and (2) tnoro is very little waste. Lethurus (sea 
bream) comes first in numbers, 29 per cent, and 
iAdianus (snapper) second, 23 per cent. 

Tho trawling investigations made by the Depart¬ 
ment in the seas around Ceylon are promising, par¬ 
ticularly on these two banks described. These are 
the only trawling grounds so far discovered in Indian 
waters which show promise of successful exploitation. 
A fish-trawling company was floated in 1026, and 
during the year under review the company laid down 
one trawler which was exjwcted to arrive in Ceylon 
about the middle of 1928. Twenty-seven per cent of 
tho capital of this company has been subscribed by 
the Sinhalese. 

It is a difficult matter to devise suitable boats for 
the inshore fishermen. This problem is now under 
consideration. 

Much more research is needed into the economic 
problems, especially on the habits and life-histories 
of the principal food fishes, and there is abundant 
room for many more workers. 


Theoretical Investigations of Ocean Currents. 


T HE matheifiatical investigations of Prof. V. W. 

Ekman into the dynamics of ocean currents 
have het'ii directed chiefly to the study of 4 type 
roblems ’ ; in these, friction is taken into account, 
ut simplifying assumptions are made as to differ¬ 
ences of density, the extent of the field, etc*, so that 
his methods do not lead to quantitative results. He 
has now given us a non-mathematical account of his 
later work (“ A Survey of Some Theoretical Investi¬ 
gations of Ocean Currents.” J. du Cons. Perm. 
Intermit, pour VExploration de la Mer , 3, No. 3, p. 
295, 1028), in which he shows What modification of 
his earlier results is neoessary. 

Starting from the well-known pseudo-force due to 
the rotation of the earth, which acts on a moving 
particle directly as its mass and velocity if the lati¬ 
tude is constant, he shows that, conversely, a particle 
which is acted ufnm by a constant force and is not 
otherwise constrained, will move at right angles to 
tho forco cum sole ; its velocity, tho * normal velocity \ 
and not the acceleration, will vary directly as the 
force. The original theory of the 4 pure drift current ’ 
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is modified by no longer assuming that the 4 coeffi¬ 
cient of virtual viscosity’ is invariable, but no im- 
ortant change results; the spiral is still developed, 
ut it is no longer equiangular, and the angle of 
surface deflection is not exactly 45°. Unlike the drift 
current, a slope current extends to the bottom, so 
that it is necessary to assume a layer in which bottom 
friction is effective; its thickness is the 4 lower 
depth of frictional influence ’, corresponding with, 
but not equal to, the * upper ’ depth. It is only in this 
lower layer that any transport of water in the direc¬ 
tion of the slope takes place. 

Out of this arise Prof. Ekman’a reoent investiga¬ 
tions into the * deep current * which lies above the 
bottom layer, and tne effect on it of the topography 
of the bottom. A deop current running in the direc¬ 
tion of increasing depth will experience a rotation 
contra solem. Further, since the velocity of the deep 
current increases from the pole to the equator, it wifi 
experience a rotation cum sole when directed towards 
increasing latitude. 

These conclusions require some modification, the 
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amount of which is not quite certain. They depend 
upon the neglect of the acceleration of the current, 
which is not justifiable during the first few hours after 
the establishment of a slope, but they may be summed 
up as follows : A deep current tends to follow the 

f iarallels of latitude in low latitudes and the contour 
ines of the bottom in high latitudes. If the bottom 
topography is irregular, the current will tend to turn 
contra solem when running towards deeper water, and 
cum sole when the flow is towards smaller depths. 

In conclusion, it is shown that convection currents 
may be discussed in some cases by the method of type 
problems. They are largely confined to the upper 
layers, so that we may assume a homogeneous deep 
layer on which the currents of the upper layer act as 
the winds act upon the surface of the sea, through the 
medium of a separating layer for which the name 
1 internal drift current * is proposed. 


University and Educational Intelligence. 

Cambridge. -E. G. Williams, of Trinity College, has 
been elected to an Isaac Newton Studentship, and 
F. L. Arnott, research student of Trinity College, Has 
been elected to an additional Isaac Newton Student¬ 
ship. 

P. I. Doe, Taylor Research Fellow of Sidney Sussex 
College, has been elected to the Stokes Studentship at 
Pembroke College. 

The degree of Sc.D. (honoris causa) has been con¬ 
ferred on Sir James Alfred Ewing, formerly professor 
of mechanism and applied mechanics in the University 
and until recently Principal and Vice-Chancellor of 
the University of "Edinburgh, 

Edinburgh. —At the meeting of the University 
Court on Oct. 28, intimation was made of a benefaction 
by Mr. T. B. Macaulay to the Department of Animal 
Genetics. The endowment will provide an income of 
about £1100 a year, which is to be used for the 
provision of salaries for a special lectureship (the 
Macaulay lectureship) and associated assistantships. 
Mr. Macaulay has given a further sum of £1000 a 
year for the next five years toward the cost of re¬ 
searches of this group, and has offered to contribute 
£5000 for the purchase of a farm for the Department. 
The Court has expressed its appreciation of this latter 
proof of Mr. Macaulay’s valued and helpful interest 
in the Department, and a special sub-committee has 
been called into being for the purpose of seeking full 
information as to the additional commitments that 
must be undertaken if a farm should be acquired. 

Mr. Macaulay, the president and managing director 
of the Sun Life Assurance Company of Canada, has 
done much for the island of Lewis, the home of his 
forebears, having endowed a hospital and library, a 
peat research farm, and an educational trust. More 
recently he has endowed a soils research institute in 
Aberdeen. 

Glasgow.— At a meeting of the General Council of 
the University on Oct. 30, Sir Donald Mac A lister was 
unanimously elected Chancellor in succession to the 
late Lord Rosebery. The University is thus to be 
congratulated upon retaining in high office one who 
has rendered it splendid services during his long tenure 
of the principalship. Since the middle of the seven¬ 
teenth century the holder of the office of chancellor 
has always—except during a short break between 
1875 and 1878—been a peer either temporal or spirit¬ 
ual, but apart from mere titular rank it will be felt 
that the new Chancellor is no unworthy successor to 
the long line of distinguished men who have previ¬ 
ously held this office, including as his immediate pre¬ 
decessors Kelvin and Rosebery. 
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The office of Principal, vacated by Sir Donald 
MaoAlister, has now been filled by the appointment 
of Prof. R. S. Rait, and the appointment js viewed 
with much pleasure by his numerous friends within 
and outside the University. Principal Rait, a former 
fellow and tutor of New College, has occupied since 
1913 the chair of Scottish history and literature/vnd 
is also Historiographer-Royal for Scotland. In addi¬ 
tion to being president of the Senatus Acadomicus, 
the principal of a Scottish university becomes also in 
practice the chairman of the governing body or 
University Court, as the rector, its official president, 
is usually non-resident. The new principal has thus 
before him great responsibilities, but his task will be 
rendered lighter through the affairs of the University 
being handed over to him by one who is commonly 
regarded as the most able university administrator 
of our time. 

London. —The Senate, with the concurrence of tho 
Court, has appointed Dr. Edwin Deller, previously 
Academic Registrar in the University, to the post of 
Principal of the University as from Oct. 1, 1929, in 
succession to Dr. T. Franklin Sibly, now Vice-Chan¬ 
cellor of the University of Reading. 

The seventeenth election to Beit Fellowships for 
scientific rosoarch, tenable at the Imperial College of 
Science, will take place on or about July 15, 1930. 
Not more than throe Fellowships will be awarded, 
each of the annual value of £250. Candidates must 
be of European descent and less than twenty-five 
ears of age at the time of election. Applications must 
e received on or before April 15, 1930. Further infor¬ 
mation can be obtained, by letter only, from the Rector, 
Imperial Collego, South Kensington, London, S.W. 

Educational experiment and research in tropical 
and sub-tropical areas will be stimulated, encouraged, 
guided and rendered increasingly efficacious by a new 
journalistic venture of the Colonial Office. On Oct. 24 
appeared the first number of Oversea Education, a 
quarterly journal published for the Secretary of State 
for the Colonies by tho Oxford University Press 
(Is. Annual subscription, 4 s.). Although produced 
primarily for the benefit of the Colonies, it will appeal 
to and draw material from all countries where education 
is studied in a scientific spirit. This first number in¬ 
cludes articles on methods of compulsory education 
in the Tonga Islands, village schools in Palestine, tho 
educational work of the Empire Marketing Board, 
and the development of indigenous arts and crafts 
(by Prof. Rothenstein), a vivid porsonal narrative by 
a native graduate of one of the ‘ Jeanes ’ schools 
established by Colonial governments in Kenya, Ny- 
asaland, and Northern Rhodesia for the training of 
selected village school teachers as missionaries of rural 
culture, notes on bilingualism in Wales, recommenda¬ 
tions relating to rural education from the report, of 
the Royal Commission on Agriculture in India, 1928, 
Mr. J. L. Sibley’s work in Liberia, proposals for 
unifying the scripts of the 743 languages and dialects 
of India, and the visual instruction work of the Royal 
Empire Society’s Imj>erial Studies Committee. It has 
also reviews by competent authorities of books on 
educational developments in Africa, India, and Ceylon. 
“ Rural Science ”, a handbook for teachers in Ceylon 
schools, reviewed by Mr. R. H, Stoughton, formerly 
Mycologist, Rubber Research Scheme, Ceylon, illus¬ 
trates tho new government policy of giving a rural 
bias to the entire educational system of the island. 
An introductory article is contributed by the Right 
Hon, W. Ormsby Gore. The journaf can scarcely fail 
to accomplish by publicity and co-ordination of effort 
a notable advance towards the objects for which it 
has been instituted. 
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Calendar of Patent Records. 

November xi, 1847 .—The disoovery that ooal-tar 
contained benzene was made by A. W. Hofmann, 
but the production of benzene from coal-tar on a 
commercial scale was due to Charles Blackford 
Mansfield, a pupil of Hofmann’s, and dates from the 
patent granted to him on Nov. 11, 1847, for “An 
improvement in the manufacture and purification 
of spirituous substances and oils applicable to the 
purposes of artificial light and various useful arts 
Mansfield died as a result of bums received whilst 
he was carrying out some of his experiments on tar. 

November 11 , 1896 ,—The Bowden wire method of 
transmitting motion, so widely used in connexion 
with the operation of brakos and other parts of 
bicycles, was the invention of E. M. Bowden and was 
patented by him on Nov. 11, 1898, 

November 12 , 1673 .—The patent granted to William 
Chamberlayne on Nov. 12, 1673, for his “ new art or 
mistery 0 / plating and tynninge of iron, copper, 
eteele, and brasse, and for the compressing and 
plateing of all othor mettalls ; hee never yett useing 
or putting them in practize by reason of his long 
imprisonment and troubles in the late intestine warrs 
and since ”, was a confirmation of a previous grant 
made in 1661 to Chamberlayne and Dud Dudley. 
Chamberlayne did not put his invention into practice, 
and the patent is referred to by Andrew Yarranton 
in his “ England’s Improvement ” as one which 
obstructed the introduction of the tin-plate industry 
into England from Saxony, which he had visited to 
obtain knowledge of the process of manufacture 
employed there. The industry was not established 
here until the beginning of the eighteenth century. 

November 13 , 1723 .—On Nov. 12, 1723, a patent 
was granted to Ambrose Godfrey, a chemist at one 
time employed by Robert Boyle, for a new method 
of extinguishing fires. He used “ a small portion of 
unpowder closely confined ; which when animated 
y fire acts by its elastic force upon a proper medium 
and not only divideth it into the minutest atoms but 
disporaeth it also in every direction so aa immediately 
to extinguish any fire within a certain distance. This 
medium is a liquor strongly impregnated with a 
preparation of antiphlogistic principles.’’ A test of 
Godfrey’s invention was successfully made bofore 
the Society of Arts on a house built for the purpose 
in Tottenham Court Road. 

November 13 , 1800 .—The method of making cast 
steel by melting malleable iron with charcoal or other 
carbonaceous material in a crucible was first used in 
Sheffield by David Muahet, who patented the process 
on Nov.13,1800. Muahet was the first practical man in 
England to write on the manufacture of iron and steel. 

November 14 , 1835 .—Joseph von Hohenblum was 
granted an Austrian patent on Nov. 14, 1836, for a 
systom of pneumatic dispatch for postal packets, the 
letters being placed in small cylinders which were to 
be carried through long tubes by compressed air. 
The first successful installation of suoh a system was, 
however, first made in London about 1863, 

November 15 , 1747 .—The famous fever powders 
of Dr. Robert James, “ sold, wholesale and retail 
by John Newberry, bookseller, at the Bible and 
Sun, in St. Paul’s Churchyard ”, were patented by 
James on Nov. 16, 1747. Patronised by Royalty, 
recommended by Horace Walpole, and its praises 
sung by the poets, nearly three million doses, Dr, 
James tells us, of the powder had been sold or distri¬ 
buted by 1764. In 1763 the Privy Council were 
petitioned to vacate the patent on the ground that 
the invention had been obtained from a Baron 
Schwanberg, but the petition was refused. 
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Societies and Academies. 

London. 

Geological Society, Oct. 23.—R. D. Oldham : His¬ 
toric changes of level in the delta of the Rhone. (1) 
At the opening of the Pleistocene period the whole 
area was covered by a deposit of gravel and well- 
rounded boulders, over which the Rhone and its 
tributaries wandered, with no fixed bed and with a 
velocity of current that gave them a torrential char¬ 
acter. (2) A period of subsidence followed, the 
gradient and the speed of ourrent were diminished, 
and an alluvial delta built up, which was at least as 
extensive as that of the.present day. Two stages can 
be recognised in this deposit. (3) A period of uplift 
then set in, and the land rose, not less than 14 metres, 
above the level to which it had sunk, the deposits 
laid down were exposed to denudation, and an un¬ 
dulating surface of erosion was developed. On this 
weathered surface the settlements and structures of 
the Romans wore erected. (4) Finally came another 
period of subsidence, which took place at intervals. 
One of those periods of subsidence probably took 
place between the years 1000 and 1600 b.c. The 
next change took place in the course of the eighth 
and ninth centuries ; it amounted to about 6 metres 
of vertical displacement. Finally, there was a fresh 
movement of subsidence, practically completed during 
the later half of the eighteenth century. The total 
amount of these movements of subsidence was about 
10 metres, and at the end of them the land still 
stands about 4 metres, or more, above the lowest 
level reached before the period of uplift set in. ~ 
R. W. Pocock : The PetalocriniM Limestone horizon 
at Woolhope (Herefordshire). The crinoid Petalo* 
crinus has been recorded from Sweden and North 
America, but not hitherto from Britain. Its most 
striking peculiarity is the fusion of the arms into five 
solid arm-fans or petals, winch radiate from the 
dorsal cup. The arm-fans are usually found detached 
in the limestone, throughout which they are profusely 
scattered. A bed of large tabulate corals on which 
the Petalocrinus band rests is found in this association 
throughout the outcrop. The combined thickness of 
the crinoid and coral-beds varies between 3 in. and 
6 in. Llandovery rather than Wenlock affinities are 
indicated by the fauna of the transition-beds. The 
area appears to have been subjected to pressure, 
mainly along a north-west and south-east axis, 
developing thrust-faulting approximately at right 
angles to that axis; a late Coal Measure age is 
suggested for the principal movements. At May Hill 
and at Malvern the Petalocrinus Limestone with its 
associated coral-beds has been detected at the same 
horizon as at Woolhope,— P. K. Ghosh : The Cam- 
menellis granite ; its petrology, metamorphism, and 
tectonics. This granite, which occupies an area of 
some 60 square miles between Falmouth and Cam¬ 
borne (Cornwall), was divided by the Geological Survey 
into ( 1 ) an earlier coarse variety and ( 2 ) a later fine 
variety. The coarse granite of the Survey has been 
subdivided into three types, which prove to be three 
distinct intrusions. The petrological characters of 
the granites and their differentiates are described. 
Analyses have also been made of the associated 
metamorphio rooks ; these consist of 4 green-stones \ 
slates, and schists of various types, as well as inclu¬ 
sions of country-rock within the granite, 

Fa&is. 

Academy of Sciences, Sept. 9. — B. Fichot: The 
waves of Foincar 6 in a winding; canal,—Paul VuiUemin: 
Mycoses of the epidermis. The author distinguishes 
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two types of mycosis, hyphoinycoses and brachymy- 
coses, and gives examples of each type.—Ed. Chauvenet 
and J. Davidowicz: Zirconium iodide, zirconium 
oxyiodide hydrate, Zr0I a .8H,0, prepared by the 
evaporation of the solution of hydrated zirconia in 
hyclriodic acid, gives the volatile compound H s ZrI a 
on heating. The latter decomposes on heating into 
HI and Zrl 4 . The tetraiodide can also be prepared 
by the direct interaction of the metal (96 per cent Zr) 
and iodine at a red heat.—Ph. Joyet-Lavergne: An 
experimental demonstration of the laws of cytoplasmic 
sexualisation. 

Sept. 16.—H. Deslandres: The magnetic field of 
the sun, general and external. A discussion of 
work done at the Mount Wilson Observatory, 
and of communications by Chapman and by Ever- 
shed, with reference to the author’s work on the 
magnetic fields of the aim since 1911. — Marin 
Molliard : The physiological characters presented by 
Sterigmatocystis nigra when lacking zinc and iron. 
The omission of iron and zinc from the culture medium 
of this mould causes much slower development, and 
this is connected with the production of citric acid 
and of soluble starch. It could not be definitely 
settled whether these two metals were absolutely 
indispensable for growth.—A. Desgrcz and P. Rdgnier : 
The experimental study of the action of Evian water 
in cases of induced nephritis.— N. Lusin : The points 
of unicity of a measurable ensemble B .—B. Lyot: 
The polarisation of the planet Mercury.—Mile. L. S. 
Ldvy : The probable r61e of the complex ammonia 
compounds in the adsorption of copper and nickel 
salts by ferric hydroxide.— Mme. N. Demassieux : 
The action of the alkaline carbonates on lead bromide, 
iodide, and nitrate in aqueous solution. The iodide 
and bromide resemble the chloride in forming preci¬ 
pitates of lead bromocarbonate and lead iodocarbonate 
when alkaline carbonate is gradually added. Lead 
nitrate behaves differently, lead carbonate being the 
only product.—J. Vellard and Miguelotte Vianna : 
Modifications of the blood coagulation in the course 
of experimental yellow fever in Macaeus rhesus. The 
results resemble those obtained with man. The 
modifications of the blood coagulation are of the same 
nature, but less accentuated and slower in the ape. 

Sept. 23. — Rodolphe Radis ; A formula of 
summation.— Akitsugu Kawaguchi: The different 
connexions of functional space.—Krawtchouk: The 
approximate solution of linear differential equa¬ 
tions. — Mile. Nina Bary : Functions possessing 
the N property.—Georges Durand: The Cantor- 
Minkoweki construction in space,—Georges Bouli- 
gand: Problems connected with the idea of the 
Georges Durand envelope.—M. Gunther : An applica¬ 
tion of the integrals of Stieltjes to the problem of 
Neumann.—Alfred Rosenblatt: On certain plane 
stationary movements of incompressible viscous fluids. 
—R. Mazet: An empirical formula giving the distribu¬ 
tion of the yield at the surface of a circular orifice.— 
A. Auric : An empirical formula giving the distances 
at which the successive rings of the nebular hypothesis 
are formed.—P. Marti: The submarine volcanic 
region of the Catwick Islands.—Takeuchi: The 
average force exerted by the stationary vibration of a 
string on a ting through which the string passes.— 
G. Athanasiu : The influence of temperature on the 
photovoltaio electromotive forces. All the photo¬ 
electric cells studied showed an increase in the 
electromotive force when the temperature fell. The 
magnitude of the temperature coefficient proved the 
impossibility of explaining photovoltaic currents by 
identification with external photoelectric emission.— 
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J. Perreu : The determination of the heats of dilution 
of hydrated Balts (second method).—R. Levaillant: 
The conversion of alkyl sulphites into ohlorsulphonic 
esters and into the neutral sulphates. The alkyl 
sulphites, treated at low temperatures with chlorine, 
give good yields of the corresponding chlor-sulphon- 
ates. At high temperatures the latter react with 
alkyl sulphites, giving nearly quantitative yields of 
the sulphates.— Hans Fischer and Albert Kirrmann : 
The synthesis of some mesoporphyrins.— Henri 
Mdmery : The summer of 1929 and the solar varia¬ 
tions. The sustained high temperatures during A ugust 
and September of this year correspond with a marked 
increase in the number of sunspots during the same 
period.—Peirier : The Caloncoba, from the Cameroon^, 
giving an oil with curative properties against leprosy. 

Vienna. 

Academy of Sciences, June 13.— H. Przibram and 
L. Brecher : Growth measurements of Tenodera aridi - 
folia , a Japanese mantis. There are eight or exception¬ 
ally nine changes of skin. The fasting weight was 
doubled after tne seventh, eighth, and ninth moults. 
Successive cast-off skins are about double in weight.— 
A. Brukl : The quantitative analysis of gallium (3). 
Titanium is precipitated free from gallium from an 
oxalic acid solution by means of copper. Larger 
quantities of titanium with zirconium are precipitated 
by phenyl-arsenic acid. Oxyquinolin separates gal¬ 
lium from vanadium.—A. Kailan and K. Hexel : 
Velocity of esterification of mono-brom-acetic acid 
W’ith glycerinic and othyl-alcoholic hydrochloric acid. 
— W. J. MUller and K. Konopicky : The theory of 
passivity effects (6). The passivity of chromium at 
low current densities. —E. Schrenzel : Curves with 
isotropic normals,—J. Poliak, E. Gebauer-Fttlnegg, 
and E. Blumenstock-Halward : p-naphthol-disulpho- 
ohlorides.—J. Poliak and E. Riess : Oxythiophenols 

(2) .— E. Gebauer-Ftilnegg and A. Gliickmann : a-naph- 
thol-sulpho-acids.— E. Riess and R. HUbsch : Some 
new thiazol derivatives.—C. Drucker : Experi¬ 
mental contributions to the problem of electrolytic 
dissociation.—C. Marie and G. Lejeune : The solu¬ 
bility of ether in concentrated solutions of some 
mineral acids.—F. Skaupy : Grain limit and grain 
magnitude, their importance for some scientific and 
technical questions.—F. Kaufler : Crotonic acids.— 
0. FUrth and H. Kaunitz : The oxidation of some 
physiological substances by animal charcoal.—N. 
Frdschl and J. Zellner : Fungus resins.— E. Dittler : 
The degrees of oxidation of titanium in silicates. In 
titaniferous silicates a part or the whole of the titanic 
acid can be replaced by the next lower oxide of this 
metal. By synthesis it was shown that in silicates 
not only silicic acid but also the sesquioxide to a con¬ 
siderable extent may be replaced by Ti0 2 or Ti 2 0 3 
respectively.—K. Menger : The foundation of an 
axiomatic theory of dimension.--A. Dadieu and 

K. W. F. Kohlr&usch : Studies on the Raman effect 

(3) . Attempts to interpret the Rarnan spectrum.— 
S. Meyer : The representation of the packing effects 
of the atoms. 

June 20.— A. Kailan and W. Antropp : The esteri¬ 
fication velocities of chloro- and fluoro-benzoic acids, 
of phthal-ethyl-esteric acid and abietinic acid with 
ethyl-alcoholic hydrochloric acid.— A. Haas : The 
deduction of Boltzmann’s law of entropy by means 
of the concept of mat ter-waves.—G. Horvath : Rhyn- 
ootes from Palestine and Syria.—K. Lohberger : More 
fish from the Thian-Shan.—-K. Lohberger : Some still 
undeecribed fish forms from the lliian-shan.— A. 
Soltys : Iosene, a new hydrocarbon from Styrian 
brown coal. Formula C ao H M , melting point 74*. 
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— A. Solty#: Three compounds extracted from 
Styrian brown-coal with petrol-ether: a compound, 
CjfrH w O, melting point 250°, and a fluid, C 14 H M , 
boiling point 265°.— R. Weis# and J. Relchel: 
Tri phenyl-methanes, the benzene nuclei of which 
are interconnected (5). The di-methylene-triphenyl- 
carbinol-diketone, — L. Mirskaja : Repair prooeases 
in longitudinally split stems of Mirabilis JaUxpa . 
—W. reldmann : The growth of the stem parts 
in Phaseol/uA coccineus seedlings with the primordial 
leaves cut off or kept in the dark. Either process 
and likewise the reduction of the carbon aioxide 
content of the atmosphere leads to an increase in the 
growth of the stem.—A. Kailan : Chemical actions of 
penetrating radium radiations (18). The action on 
acetyl- and benzoyl-chloride. Considerable changes 
of speoiflc conductivity are probably due to secondary 
reactions.—L. Kober : Contributions to the geology 
.of Attica. 


Official Publications Received, 

British. 

Ministry of Health. Advisory Committee on Water: Second Report 
or Legislation Bub-Committee. Pp. 82. (London: H.M. Stationery 
Office.) 9& net 

North-Enst Coast Institution of Kngincera and Shipbuilders (Incorpor¬ 
ated), Bolbet- Hall, Newcastle-on-Tyne. Report of the Council, 1928-9. 
Pp. 18. (N«*weastle-on-Tyne.) 

Journal of the Royal Society of Western Australia, VoL 18, 1928-1027. 
Pp, xvl + 88 + 29 plates. (Perth.) 26#. 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Compiled by the Building Research Station and published in 
conjunction with the Institute of Builders. Vol. 2 (New Series), No. 8-0, 
August-Beptember 1929. Abstracts Nos. 1601*1982. Pp. v + 287*860. 
(London : H.M. Stationery Office.) 1#. fld. net. 

University College of North Wales. Calendar for Session 1929-80. 
Pp. 892. (Bangor.) 

Empire Cotton Gt-owing Corporation. Report of the Executive Com¬ 
mittee to be submitted to the Meeting of the Administrative Council on 
October lTth, 1929. Pp. 8. (London.) 

Niokel Steel, BerM A, No. 8 : Nickel Alloy Steels in High Perform¬ 
ance Internal Combustion Engines. By T. Henry Turner. Pp. 12. 
(London : The Bureau of Information on Nickel, Ltd.) 

Report of the Council of the Natural History Society of Northumber¬ 
land, Durham and Newcastle-upon-Tyne, intended to be presented at the 
Annual Meeting of the Society, 80th October 1929. Pp. 41. (Newcastle- 
upon-Tyne.) 

Department of Sciantlflc and Industrial Research. Report of the Fuel 
Research Board for the Year ended 31st Maroh 1929 ; with Roport of the 
Director of Fuel Research. Pp. viii+127. (London: H.M. Stationery 
Office.) 2#. net. 

The British Mycologicsl Society, Transaction#. Edited by Carlotou 
Rea and J. Rams bottom. Vol. 14, Parts 3 and 4, 14 October. Pp. 181- 
886. (Cambridge: At the University Ptcsb.) 16#. 

Air Ministry: Aeronautical Research Committee. Reports and 
Memoranda. No. 1246 (Ae. 390); Measurement of Landing Loads By 
E. T. Jones. (T, 2779.) Pp. 8 + 6 plates. (London: H.M. Stationery 
Office.) 9rf. net. 

Proceedings of the Royal Institution of Great Britain. Vol. 26. Part 1, 
No. 123. Pp. 134. (London.) 10#. fld. net, 

Indian Statutory Commission. Interim Report of the Indian Statutory 
Commission (Review of Growth of Education in British India by the 
Auxiliary Committee appointed by the Commission), September 1929. 
(Omd. 3407.) Pp. xxxfii + 401. (London: H.M. Stationery Office.) 
4#. net. 

Department of Scientific and Industrial Research. Report of the 
Food Investigation Board for the Year 1928. Pp. vi + 110. (London: 
H.M. Stationery Office.) 8#. (kt net 

Battersea Polytechnic, London, S.W.1L Report of the Principal for 
the Session 1928-29. Pp. 42. (London.) 

India Meteorological Department Scientific Notes: Vol. 1, No. 4: 
On Temperatures of Exposed Ralls at Agra. Note prepared by Dr. K. R. 
Ranmnathan. Pp. 87-48. 8 annas; ldd, Vol. 1, No, 6 : Frequency of 

Thunderstorms in India, Pp^ 49-56 + 1 plate. 6 annas; 8 d. Vol. 1, 
No. 6: Correlations twtween Pre-Monsomi conditions over North-Weat 
India and subsequent Monsoon Rainfall over North-West India and the 
Peninsula. By ilao Saheb Mukund V. Unakar. Pp. 67*67. 0 annas ; 9d. 
(Calcutta : Government of India Central Publication Branch.) 

Colony and Protectorate of Kenya. Forest Department Annual Report, 
1928, Pp. 32. Forest Department Pamphlet No. 2: The Influence of 
Forests on Clhnato and Water Supply in Kenya. By J. W. Nicholson. 
Pp. 40. (Nairobi.) 

Oversea Education: a Journal of Educational Experiment and 
Research In Tropical and Subtropical Areas. Vol. 1, No, 1, October, 
Pp. 32. (London : Oxford University Press.) Quarterly, 1#. 

Prooeodiugs of the Geologist*' Association. Edited by A, K. Wells. 
Vol. 40, Part 8, 22nd October. Pp. 197*306, (London: Edward Stanford, 
Ltd.) 6#. 

University of London : University College. Calendar, Session 1929- 
1980. Pp. 18 + lxxx + 493 + lxxxUwvlH +19-86. (London.) 

Board of Education, Report on the Science Museum for the Years 
102T and 1928. Pp, 86: (London : H.M. Stationery Office.) I*, net. 
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Canada. Department of Mines: Mines Branoh. Comparative Tests of 
various Fuels when burned in a Domestic Hot-Water Boiler. By E. S. 
Mai loch and C, H. Baltaer. (No. 706.) Pp. v+92+6 plates. (Ottawa: 
F. A. Acland.) 20 cents. 

Transactions of the Institute of Marine Engineers, Incorporated. 
Session 1929, Vol. 41, October. Pp. 021-686. (London.) 

Proceedings of the Liverpool Geological Society. Session the,Seventieth 
1928-1929. Part 2, Vol. 16. Edited oy C. B. Travis. Pp. xiii + UMT8 + 
plates 3-7. (Liverpool.) 

Some Problems of the Medical Profession In India, Compiled by 
Kumud Banker Ray. Pp. vll + 88. (Calcutta : AlMndla Medical Associa¬ 
tion.) 

Journal of the Indian Institute of Science. Vol. 12A, Part 9; The 
Activated Sludge Process of Sewage Treatment; Report on the Working 
of the Plant at the Indian Institute of Science, Bangalore. By N. 
Swaminathan. Pp. 131*161. 1.4 rupees. Vol. 12A, Part 10: Contribu¬ 
tions to the Study of Spike-Disease of Sandal (ifanfaiim album, Linn.), 
Part 6 : Nitrogen Metabolism in Healthy and Spiked Sandal Leaves. By 
N. Naraslmhamurtby and M, Sreenivosaya. Pp. 168*168. 12 annsa. Vol. 
12A, Part 11: Lengthened 0r(Ao*D I-Derivatives of Benxene and their 
Ring-Closure ; Formation of Poly mom bored Heterooyolio Compounds 
from Substituted Phonylene-Dinar hamides. By Tqjendra Nath Ghosh and 
Praphulla Chandra Guha. Pp. 165*178. 12 annas. Vol. 12A, Part 12: 
Oil from the Seeds of -Saplnvs trifoliatu* (Linn.). By D. R. Parapjpe and 
P, Ramaswami Ayyar. Pp. 179-184. 8 annas. (Bangalore.) 

Ceylon. Administration Report of the Director of fcuo Colombo Museum 
for 1U28. By Dr. Joseph Pearson. Pp. F16 + 7 plates. (Colombo: 
Government Record Offiae.) 70 cents. 

Memoirs of the Geological Survey of India. Vol. 62, Part 2 : The Alu¬ 
minous Refractory Materials; Kyanite, SUllmanlte and Corundum in 
Northern India. By Dr. J. A. Dunn. Pp. iv +146*274 + xxt + plates 16- 
27. 6.8 rupees ; 9#. Palaeontologla Indico. New Serins, Vol. 10, Memoir 

No. S : Lea couches 4 o&rdita Beaumont!. Fascicule 2: Les couches 4 
card its Beaumonti dans le Hind. Par Prof. Henri Douvt)l6. Pp. lv + 27- 
73 + plates A>11. 4.8 rupees; 7#. 6d. (Calcutta: Government of India 
Central Publication Branch.) 

Gold Coast Colony. Report on the Survey Department for the Financial 
Year 1928-1929. Pp. li + 27. (Accra: Government Printing Office; 
London : The Crown Agents for the Colonies.) 2#. 

Nigeria. Annual Report on the Agricultural Department for the Year 
192H. Pp. 24. (Lagos: C.M.8. Bookshop ; London: The Crown Agents 
for the Colonies.) 2s. 


Foreign. 

Journal of the Faculty of Agriculture, Hokkaido Imperial University, 
Sapporo, Japan, Vol. 24, Part 4 : Physico-chemical Investigation cm the 
Casein-splitting Action of Papain with Special Reference to the Funda¬ 
mental Properties of its Action as well as to the Mechanism of the 
Acceleration of HCH Solution upon its Action. By Bhoichi Hato. Pp. 
101-161. (Tokyo: Msruwm Co., Ltd.) 

University of Illinois Engineering Experiment Station. Bulletin No. 
194 : Tuning of Oscillating Circuits by Plate Current Variations. By 
Prof. J. Tykocinski-Tykocluerand Ralph W. Armstrong. Pp. 61. (Urhana, 
III.) 80 cents. 

Proceedings of the California Academy of Sciences, Fourth Series. Vol. 
18, No. 15: Drepania, a Genus of NudibranchiAte Mollusks new to Cali¬ 
fornia. By F. M. MacFarland. Pp, 486*496+plate 86. Vol. 18, No. 16: 
Some Upper Ciataccous Foramlnlfera from near Coatinga, California. By 
J. A. Cushman and C. C. Church. Pp. 497-530 +plates 36-41. (San Fran¬ 
cisco.) 

Institute ecientlflquesde Buitenxorg: “'s Land* Plautentuin ”. Treubia: 
recueil de truvaux xoolugiques, hydrobiologiquea et oc6anographIqucs. 
Vol. 11, Livraison 1, AoOt. Pp. 16a (Bultonzurg: Archipel Drukker(J.) 
2.60 f. 

Institute Nacional de Investlgacfones y Experiencing Agronomics* y 
ForestaleH. Bolettn Ndm. 3; Institute Forestal de Inve* tiga clones y 
Experiences ; Trabujos de la Scocionee hldrdulica torreuoiul, combustibles 
vogctalee, flora y mapa fores tal, resinae. Pp. 142. (Madrid.) 

State of Conueotiout: State Geological and Natural History Survey, 
Bulletin No. 45 : Thirteenth Biennial Report of the Commissioners of the 
State Geological and Natural History Survey of Connecticut, 1927-1928. 
Pp. 82 + 3 plates. 10 cents. Bulletin No. 46: The Physioal History of 
the Connecticut Shoreline. By Henry Stoat* Sharp, Pp. 97+8 plates. 
76 cents. (Hartford, Conn.) 

Report of the National Committee cm Calendar Simplification for the 
United Btates, submitted to the Secrotary of State, Washington, August 
1929. Pp. 119. (Rochester, N.T.: National Committee on Calendar 
Simplification.) 

Travaux de la Section de G6od6sle de 1’Union G6od6sique et G6ophysique 
Internationale. Tome 6: Rapports gdn6raux Atablls 4 1'occasion de la 
troisltme assembly g6n4rale, Praguo, 29 aobt-10 eeptembre 1927. Pp. vi + 
6+7 + 60+83+82+18 + 28+4 + 10+8+17. (Paris.) 

El tunel del estreohu de Gibraltar: Conferencla pronunciada el 26 de 
marxode 192i*. Por Sr. D. RafUelde Bunn. Pp. 29, (Madrid: Real Boclc- 
dad Geogrftflco.) 

Masarykova Akademfo Praco : Academic Masaryk dn Travail. Publica¬ 
tion scientlftque 47: Conferences fhifces en dtoombre 1926 4 ITFnlversiW et 
4 l’Ecole polytechnique de Prague par le CoL Georges Perrier. Pp. 69, 
(Prague.) 

Collection des travaux chimiques de Tohteoslnvaquie. R6dlg4e et 

S ublime par E. Votodek et J, Heyrovskf. An nee I, No. 10, Octobrc. Pp. 
21-570. (Prague: Regia Societas Sclentlarum Bohemlca.) 

Department of Commerce: Bureau of Standards. Research Paper No. 
88: Some Absorption Properties of Clay Brick* By L. A. Palmer. Pp, 
106-127. (Washington, D.C.: Government Printing Office.) 10 cents. 

The University of Colorado Studies. VoL 17, No. 2 : Non-Marine Mol* 
lusca of Oregon and Washington. By Junius Henderson. Pp. 46-190. 
(Boulder, Colo.) X dollar. 

Kordnklljk Nederiandsoh Moteorologlsoh Instltuut, No, 102: Made* 
deellngen en Verhandellngen, 82, Hat Klimaat van Nedertabd. C l 
Luohtorukking; D: Wind- Door Dr. C. Braak. Pp. 15ft, (Amsterdam: 
Seyfihrdt’i Boekhandel.) 1.60 f. 
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Agricultural Experiment Station: Michigan State College of Agriculture 
and Applied Science. Special Bulletin No. 192 ; Cause* and Effects of Soil 
Heaving, By M. M> McOool and G. J. Bouyoueos. Pp. 11. Technical 
Bulletin No, 100: The Differentiation of the Speotes of the Genus 
Brucella. By 1. Forest Huddlesou. Pp. 10, Technical fin lie tin No, 
101: A Test for Water-Soluble Phosphorous; Studies on Water- 
Soluble Phosphorous In Field Soils, By C, H, Spurway, Pp. 26. (EaRt 
Lansing, Mian,) 

A. Oseervatorio Aatroflsloo di Catania. Cats logo Astro fotografico 
Internationale 1900-0. Zona di Catania fra le declinazioni +46* e +S6 C . 
VoL 6, Parte 2*: Declinae. da +61“ a +68*, ascent), retta da 8b a 6b. 
(Fascicolo N. 42.) Pp. vIli + 36. L’ Attiviti dell' Oseervatorio ned 1928. 
Pp, 7. (Catania/) 

The Carnegie Foundation for tho Advancement of Teaching. Bulletin 
No. 28: American College Athletics. By Howard J. Savage and Harold 
W, Bentley, John T. McGovern, Dr. Dean F. Stanley. Pp. xxii + 888. 
(New York City.) Free. 

Festschrift fUr din 110 Jahresversammlung der Schweizeriachen Natur- 
foraohenden GaselUchaft in Davoa. Pp. 270+20 Tafeln, (Basel: Benno 
Schwabe und Co.) 0.60 gold marks ; 12 Schw. francs. 

Scientific Papers of the Institute of Physical and Chemical Research. 
No. 19fl: The Constituents of Matteucis Orientatle. By Shln-lchiro 
Fujiso. Pp, 111-118. 20 sen. No. 204: Raman Effect on Organic Sub¬ 
stances. By Yoshio Fujioka. Pp. 206-222 + plates 10-16, 66 sen. No. 
906: Slip-Bands of Compressed Aluminium Crystals. Part 1: Distortion 
of Single Slipping and a Tentative Theory of Work-hardening of Metal, 
By KeMI Yamaguclit. Pp. 228-241 + plates 17-19. 46 sen. No. 200: 

Stark Effect for the Spectral Line* of Chlorine, Bromine and Iodine. 
By Kwan-ichl Asagoe. Pp, 248-260+ plates 20-24. 86 sen. (Thkyfi: 

Iwanaml Shoben.) 

International Review of Educational Cinematograph. Year 1, No. 1, 
July 1929. Pp. 110. (Rome; international Educational Cinemato¬ 
graphic Institute, League of Nations.) 

Ministeno da Agrioultura, Industria e Coromernio: Observatorio 
Naolonal do Riode Janeiro. Boletim Msgneticodo Observatorio Naclonal, 
1927 e 1926. Pp. 87. (Rio de Janeiro.) 

17.8. Department of Agriculture. Farmers’ Bulletin No. 1698: 
Mountain Beavers in the Pacific Northwest*, thetr Habits, Economic 
Status and Control. By Then. H. Scheffer. Pp. ii + 18. 6 cents. 
Leaflet No. 81: Termites in Buildings. By Thos. E. Snyder. Pp. H + 6. 
Miscellaneous Publication No. 61: National Wild-Life Reservations. 
Pp. 10. 6 cents. (Washington, D.C. : Government Printing Office.) 

Department of the Interior : Bureau of Education. Bulletin. 1929, 
No. 21 : Industrial Education, 1926-1928. By Marls M. Proffitt. Pp. 
24. (Washington, D.C. : Government Printing Office.) 6 cents. 

Proceedings of the United States National Museum. Vol. 76, Art, 
10: A Revision of the Beetles of tho Tenebrionid Tribe Usechlnl, with 
Descriptions of a New Genus and New Species. By Frank E. Blaisdell, 
Sr. (No. 2790.) Pp. 14 + 1 plate. (Washington, D.C. : Government 
Printing Office.) 

Memoirs of the University of California. VoL 0, No. 1: The Chromo¬ 
somes in Man, flex and Somatic. By Herbert M. Evans and Olive flwezy. 
Pp. 05 (11 plates). (Berkeley, Calif. : University of California Press; 
London : Cambridge University Press.) 1,60 dollars. 

U.8. Department of Commerce: Bureau of Standards. Research 
Paper No. 90 : Thermoelectric Temperature floales. By Wm. F, Roeser. 
Pp. 848*866. (Washington, D.C.: Government Printing Office.) 5 cents. 

University Studies. Vol. 20, No*. 1-2: Distribution and Structure of 
the Forests of Eastern Nebraska. By John M. Aikman. Pp. 76 + 19 
plates. (Lincoln, Nobr. : University of Nebraska.) 


Catalogues. 

Catalogue of Optical Lanterns, Epidiascopes and other Projection 
Apparatus. Pp. 62. (London : Newton and Co,) 

Spectrographic Outfits for Metallurgical Analyses: a Guide to the 
Choice of suitable Bpectrographic Apparatus for a Technical Laboratory. 
Pp. 86. (London : Adam Hilger, Ltd.) 

Catalogue of Recent Purchases of Rare, Uncommon and New Works on 
Botany (Horticulture, Floras, Herbals) and Zoology. (No. 10.) Pp. 20. 
(London : John H, Knowlea.) 


Diary of Societies. 

YR1DAY , Novhbir 8. 

Textile Institute (Lancashire flection) (at Manchester), at 1.16,—G. 

Smith: The Mildew Problem in the Cotton Industry, 

Royal Society or Ann (Indian SectionX at 4.80.—A. M. Green; The 
Indian Cinema Industry. 

Asiatic Society (Jointly with Central Asian Society) (at Burlington 
House), at 5.—Btr Aural Stein: Alexander’s Campaigns on the North* 
West Frontier of India. 

Royal Astronomical Society, at 6.—Prof. E. A. Milne: The Manes, 
. Luminosities, and Effective Temperatures of the Stars,—Prof. A. B. 
Eddington: Internal Circulation lu Rotating Blare.—Dr. H. Spencer 
Jonee: A Revision of Newcomb's Oocultation Memoir.—R. A. McIntosh: 
(a) The Meteor Swarm of Halley's Comet; (6) Observations of the 
Orionid Meteors.—Prof. A. B. Eddington and fl. Flakidls: Irregularities 
of Period of Long Period Variable Stars.—Report of the British Ex* 
peditlon to Observe the Total Solar Eclipse of 1929, May 9. 

Physical Society (at Imperial College of SotenoeX at 6.— Prof, Sir C. V. 

Raman: Diamagnetism and Molecular Structure (Lecture). 

Royal Society or Medicine (Clinical Section), at 6.80. 

Malaoolooical Society or London (tn Zoological Department, Uni varsity 
College), at A 

Illuminating Engineering SociETY (at Royal Society of Arts), at 6.80. 

—W. fl. Stiles: The Nature and Effects of Glare. 

Institution or Locomotive Engineers (London) (Manchester Section) 
(at 86 George Street, Manchester), at 7.—E, V. Cass: Undue Corn- 
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press!on in the Cylinders of Steam Locomotives and Means of Combat* 
lug Same. 

Manchester Association or Engineers (at Engineers' Club, Man* 
chesterX at 7.16.— H, Neilsen: Low Temperature Carbonisation of 
Fuel. 

Junior Institution or Engineers, at 7.80,— Annual General Meeting. 

Leicester Textile Society (at Victoria Hall, Leicester), at 7.80. — 
J. Morris: Cotton Spinning and Doubling. 

Institute or Metals (Sheffield Local Section) (at Sheffield University), 
at 7.80.—F. Orme : Nickel-Silver. 

Royal Society or Medicine (Ophthalmology Section), at 8.80.—Dr. 
P. J. Cam midge ; Retinitis in Diabetes.—T. Thomas And M. 8- Mayou : 
Sarcoma of the Iris, 

Oil and Colour Chemists' Association (Manchester Section) (at Reece’s 
Cafe, Liverpool).—Dr. Fox: Some Reminiscences of a Government 
laboratory. 

Society or Chemical Industry (South Wales Section) (Jointly with 
Institute of Chemistry—South Wales Section) (at Thomas Caf$, 
Swansea).—H. J. Hodsman : Smokeless Fuels and how they burn, 

National Smoke Abatement Bocikty (at College of Technology, Mon* 
ohester).—A. McCulloch : Coal and Its Combustion. 

SATURDAY, November 0. 

Biochemical Society (in Department of Physiology, University, Liver¬ 
pool), at 2.30.—Prof. T, P. Hitditch and G. Collin : Regularities In the 
Glyceride Structure of Vegetable Bend Fats. — H. Kogerson: The 
Haloid and Oxy haloid Salts of Bismuth.—Prof. 1. M, Heilbron and 
F. 8. Spring : The Colour Reactions and Absorption Spectra of Sterols 
in Relation to Structure,—R. N. Morton, Prof. 1. M. Heilbron, and 
F. 8. Spring: Absorption Spectra in Relation to Vitamin A.—W. 
Ramsden and R. H. Hurst: The Spacing* of Adsorbed Molecules.— 
L. Bar lam : Denatur&tion of MeUucinoglohlti by Fat-sol vents.—W. 
Ramsden, J. Brooks, and L. Karl&m; De-solutions by Loose Associa¬ 
tion of Two Solutes.—A. Wortnall: The Immunological Specificity of 
Halogens ted and Nitrated Proteins.—A. J. Leigh: Observations on 
Hagedorn and Jensen’s Blood Sugar Method. 

MONDAY , November 11, 

Royal Geographical Society (at Lowther Lodge), at 5.—Papers on 
Stereographic Survey. 

Institution or Automobile Engineers (Birmingham Centro) (at Queen's 
Hotel, Birmingham), at 7. —Dr. W. H. Hatfield : Steels for Automobiles 
and Aeroplanes. 

Institution or Electrical Engineers (Informal Meeting), at 7.—W. K. 
Hightleld and others : Discussion on Temj)orary Expedients in 
Engineering. 

Institution or Electrical Engineers (North-Eastern Centre>(at Arm¬ 
strong College, Newcastlo-upon-Tymi), at 7.—Lt.-Col, S. K. Monk- 
house and L, C. Grant: The Heating of Buildings electrically by 
means of Thermal Storage. 

Institution or Electrical Engineers (South Midland Centre) (at 
Birmingham University), at 7. —H. W, T. Taylor: Voltage Control of 
Large Alternators. 

Institution or Heating and Ventilating Engineers (Associate Members 
and Graduates’ Section) (at Borough Polytechnic), at 7.—Debate on 
Panel vsr *w Dli ect Heating. 

Society or Chemical Industry (Yorkshire Beotlon) (Jointly with 
Institute of Chemistry—Leeds Area Section) (at Great Northern 
Hotel, Leeds), at 7.15.- H. T. Jones and J. 8. Wlllcox : Fertilisers and 
Feeding Stuffs Act. 

Ceramic Socikty (at North Staffordshire Technical College, Stoke-on- 
Trent), at 7.80.—J. D. Pratt: Rationalisation — its Meaning and 
Application, 

Institute or Metals (Scottish Local Section) (at 89 Klmbank Crescent, 
Glasgow), at 7.80,— G. Mortimer : Some Difficulties in Aluminium Alloy 
Founding, and some Remedies. 

Textile Institute (Yorkshire Section) (Jointly with Bradford Textile 
Society) (at Midland Hotel, Bradfoid). at 7.80.—Sir Lawrence Weaver : 
Co-operative Advertising for the Wool Industry. 

Medical Society of London, at B.—Dr, J. A. liyle, Dr. H. Orton, and 
Prof. E. C. Dodds: Discussion on The Different Methods of Diagnosis 
in Gastric Disease. 

Surveyors’ Institution, at 8.—O. H. Bedells: Presidential Address. 

Cambridge Philosofhicial Society (in Comparative Anatomy Lecture 
Room), at 8.45,—Prof. E. HindJe : Recent Work on Yellow Fever. 

Institution ok Electrical Engineers (Western Centre) (at Merchant 
Venturers’ Technical College, Bristol). 

TUESDAY, November 12. 

Royal College of Physicians, at 6.—Dr. G. F. Still : The History of 
PmdiatrtcB in the XVllth and XVIIIth Centuries (Fitzpatrick Lecture). 

Institution or Petroleum Technologists (at Royal Society of Arts), at 
6.80.— Lieut.-Col. Sir Arnold T. Wilson : Oil Legislation in Central and 
South America. 

Institute of Marine Engineers, at 6.30.— J. Harbottle: The Oppoaed 
Piston Oil Engine. 

Institution or electrical Engineers (North Midland Centre) (at Hotel 
Mefcropnle, Le*d«X at 7,—E. J. Evans: Feed Heating by Extracted 
Steam In Generating Stations. 

Institution or Electrical Engineers (North-Western Centre) (Jointly 
with North-Western Centre of Institution of Mechanical Engineers) (at 
Engineers’ Club, Manchester), at 7.—R. A. Chattock : The Modern Use 
of Pulverised Fuel In Power Stations. 

Royal Photographic Society ok Great Britain (Kinematograph Group), 
at 7. 

Institution or Electrical Engineers (Scottish Centre) (at Royal 
Technical College, Glasgow), at 7.30.-G. Morgani-Chftlriuan'a Address. 

Institution or Automomile Engineers (Coventry Centre) (at King’s 
HeaS Hotel, Coventry), at 7.80.—J. Wallace : The Super«BporU Motor 
Cycle. 

Manchester College of Technology Textile Society (at Manchester), 
at 7,80,—D. Atkinson: The Weaving of Fancy Cloths. 
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Institute or Metals (North-Eswt Coawt Local Section) (at Armstrong 
College, Newcastle-upon-Tyne), at T.30.—Dr. R. Hay: Age-Hardening 
in Alloys. 

Quekett Microscopical Club, at 7.80.—E. A. Robins: Spiders; Notes 
on their Life and Habits. 

Royal Anthropological Institute, at 8.80.—K. E. Evans-Pritcbard: 
SSande Wltch-doators. 

Royal Society or Medicine (Psychiatry Section) (at Wellcome Historical 
Medical Museum), at 8.80.—Sir Robert Armstrong-Jones : Superstition. 
Pharmaceutical Society ok Great Britain, at 8.80.—Prof, E. N. da C. 
Amlrade : Modern Views of Matter (Lecture), 


WEDNESDAY, November 10. 

Royal Society or Medicine (Surgery: Hub-Section of Proctology), 
at 6.80.—C. Rowiitree and others : Discussion on Complications of 
Operations for Piles. 

Institute or Metals (Swansea Local Section) (at Thomas’ Cafe, Swan¬ 
sea), ut 7.—W. K. Prytheroh : The Effect of some Impurities In Copper. 
Society or Chemical Industry (Newcastle Section) (at Armstrong 
College, Newcastle-upon-Tyne), at 7.30.—W. B. Coates: Modern Boiler 
Practice, Part 1. 

Royal Society or Arts, at 8. —J. O. Bovlng: New Developments In 
Hydraulic Pneumatic Engineering. 

THURSDAY, November 14, 

Koval Society, at 4.80.—V. Henri: The Structure and Activation of 
the Molecule of Phosgene. An Analysis of the Ultra-Violet Absorption 
Spectrum of Phosgene Vapour.—ProC T. M. Lowry and C. B, Allsopp : 
A Photographic Method or Measuring Refractive Indices.—C. P. Snow 
and Dr. E. K. Rideal: Infra-Red Investigations of Molecular Structure. 
III. and IV.—P. M. H. Blackett, P. S. H. Henry, and Dr. K. K. Rideal: 
A Flow Method for Comparing the Specific Heats of Gases.— 7n f* 
reatl in tUU only:— Prof. H. Bateman: The Two Dimensional Motion 
of a Compressible Fluid.—Sir Almroth Wright: Further Studies on 
Intcrtraetion.—J. II. Brinkworth : On the Temperature Variation of 
the Specific Heats of Hydrogen and Nitrogen.—Prof. L. J. Mordell: 
Kronecker's Fundamental Limit Formula in the Theory of Numbers 
and Elliptic Functions, and Similar Theorems — R. W. Lunt and 
M. A. Govinda Ran : The Variation of the Dielectric Constant* of Some 
Organic Liquids with Frequency In the Range 1 to 10 Kilocycles.— 
J. A. Hall: The International Temperature Scale between 0* and 
100* U—Dr. E. J. Williams: The Straggling of jj-Partlclas.—W. H. 
Watson : The Effect of a Transverse Field on the Propagation of Light 
in wu tto.— Prof. J. W. McBalu atid C. R. Peaker: The Electrical Con¬ 
ductivity caused by Insoluble Monomolecnlar Films of Fatty Add on 
Water.—F. P. Bowden : The Amount of Hydrogen and Oxygon Present 
on the Surface of a Metallic Electrode.—F. H. Bchoiield : The Melting 
Point of Palladium.—Prof. G, P. Thomson : Diffraction of Cathodo 
Rays, lit.—K. R. Rao : Regularities in the Arc Spectrum of Arsenic. 
—H. W. Thompson and C. N. Hlnsholwood : The Kinetics of the 
Oxidation of Ethylene.—Dr. J. A. V. Butler and C. M. Robertson: 
The Behaviour of Electrolytes In Mixed Solvents. Part I.—F. W. P. 
Gdtz and Dr. G. M. B. Dobson : Observations on the Height of 
Oxoue. II.— R. W. James, G. W. Brindley, and R. G. Wood: A 
Quantitative Study of the Reflexion of X-Rays from Crystals of 
Aluminium.—U. R. Evans and L. C. Bannister : The Growth of Silver 
Iodide Films.—Prof. W. K. Curtis and A. Harvey: Structure of the 
Band Spectrum of Helium. VI,—Prof. J. W. McBain and H. G. 
Tanner: A Robust Microbalance of High Sensitivity, suitable for 
Weighing Sorbed Films.—G. I. Finch and D. L. Hodge : Gaseous Com¬ 
bustion in Electric Discharges. IV.—pr. A. Mllller: A Bpinning 
Target X-Ray Generator and Its Input Limit.—R. H. Dalton and 

C. N. Hinahelwood : The Oxidation or Phosphine at Low Pressures.— 
Prof. O. W. Richardson and K. Das: The Spectrum of Ha: The Bands 
Analogous to the Ortho-helium Spectrum. II.—F. P. Howden : The 
Kinetics of the Electric Deposition of Hydrogen and Oxygen.— 
J. Hume and L. Colvin : The Decomposition of Potassium Hydrogen 
Oxalate Hemihydrate.—(J. J. Smith: A New Form of Calorimeter 
suitable for Determining Heats of Solution, with an Application to 
Worked and Annealed Metals. Dr. C. H. Desch : Appendix.—L. M. 
Swain : On the Turbulent Wave behind a Body of Revolution. —W. H. 
Barnes : The Crystal Structure of Ice between 0* C. and -188* 0.—Prof. 
J. C. McLennan, A. B. Me Lay, and M. P. Crawford : The Spark 
Spectrum or Thallium, Tl II—Term Analysis—Fine Structure of Lines.— 

D. M. Murray*Rust and Sir Harold Hartley : The Dissociation of Acids 
in Methyl and Ethyl Aloohol.—K. S. Krishnan : The Influence of 
Molecular Form and Aniaotropy on the Refract!vity and Dielectric 
Behaviour of Liquids. 

Jjondon Mathematical Society (at Royal Astronomical Society), at 6,— 
Prof. B. T. Whittaker: Parallelism and Teleparallel Jam In the Newer 
Theories of Space (Presidential Address). 

Royal College or Physicians or London, at 6.— Rt, Hon. H. A. L. 

Fisher: An Oxford Movement (Lloyd Roberta Lecture). 

Royal Colmcoe ok Burgeons or England, at 8.—R. P. Rowlands: A 
Review of the Surgery of the Gall-bladder and Bile Ducts (Bradshaw 

Iiftcture)- 

Child-Stodv Society (at Royal Sanitary Institute), at 0,—Lady Cowan : 
The Child and the Cinema. 

Institute or Metals (Birmingham Local Section), at 7.— Discussion on 
Rolling. 

Royal Photographic Society or Great Britain (Colour Group—Informal 
Meeting), at 7. 

Society or Chemical Industry (Chemloal Engineering Group, jointly 
with Nottingham Section) (at Victoria Station Hotel, Nottingham), at 
7.80.—J, A. Reavell: The Scientific Heating of Liquids and Gases. 
Institute or Chemistry (Edinburgh and East of Scotland Section) 
(Jointly with Society of Chemloal Industry—Edinburgh and East of 
Scotland Section) (at 3fl York Place, EdlnburghX at 7.80.—D. Stewart: 
Modern Developments in the Petroleum Industry. 

Institution or Electrical Eng inkers (Dundee Sub-Centre) (at Uni- 
College, Dundee), at 7.80.—A. Rrakine: The Economic Com bus- 
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Inbtxtutk or Metals (London Looal Section) (at Royal School of Mines), 
at 7,90.— H. L. Bulraan : Mineral Flotation. 

Institution or Welding Engineers (at Caxton Hall), ut 7.80.— Dr, 
W. M. Hampton: The Manufacture and Standardisation of Eye-Protect¬ 
ive Glasses, 

Royal Society or Medicine (Neurology Seotton)(at National Hospital, 
Queen Square, W.C.lX at 8.—Clinical Meeting. 

North-East Coast Institution or Engineers and Shipbuilders (Tees- 
side Branch).—Eng.-Capt. J. J. Sargent: Practical Marine Engineering 
Problems. 

British Institute or Radiology incorporated with Rontgkn Society. 


FRIDAY, November Id. 

Institution ok Mechanical Engineers, at 6.—F. Hodgkinaon: Journal 
bearing Practice. 

North-East Coast Institution or Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 0.—Dr. B. C. Lawn: 
The Behaviour of a Cargo Vessel during a Winter North Atlantic 
Voyage. 

Royal Photographic Society or Great Britain (Pictorial Group- 
Informal Meeting), at 7. 

Royal Sanitary Institute (at Town Hall, Carlisle), at 7.80.— P. Dalton 
and others : Discussion on Town Planning of Built-Up Areas.—O. J. H, 
Stock and others : Discussion on Some Dangers and Difficulties of Small 
Water Supplies,—K. Simpson and others: Discussion on The Veterinarian 
in Relation to the Milk Supply. 

Junior Institution or Engineers (Informal Meeting), at 7.80,—W. T. 
Griffiths : Nickel and its Uses in Engineering. 

Geologists' Association (at University College), at 7.80. —Special General 
Meeting, 

Textile Institute (Lancashire Section) (at Rochdale Technical School), 
at 7.80.—J, Ryan: The Problems of the Cotton Industry with special 
reference to the Spinners' Difficulties. 

Society ok Chemical Industry (Chemical Engineering Group) (jointly 
with Nottingham Section).—J. A. Resvell: The SolentIMc Heating of 
Liquids and Gases. 

Society or Chemical Industry (South Wales Section) (at Cardiff).— 
8. Dixon : Some Recent Food Investigations. 

Society or Dyers and Colourists (Manchester Section) (atManchester). 
—Dr, F. A. Mason : Peter Griesn. 


SATURDAY, November 10. 

British Psychological Society (at Rqyal Anthropological Institute), 
at 3.—C. Fox : Mental Energy. 

British Association op Managers or Textile Works (at Athenaeum, 
Manchester), at 0.80.—Conference : Is there a Changing Trend in the 
Textile Industry V 

Physiological Society (at Cardiff). 


PUBLIC LICTUM8. 

FRIDAY, November 8. 

London Hospital Medical College, at 4.80.— Dr. A. F. Hurst: Pre¬ 
cursors of Carcinoma of the Stomach (Bchorsteln Memorial Lecture.) 

SATURDAY, November 9. 

Mathematical Association (London Branch) (at Bedford College fbr 
Women), at 8.—G. T. Clark : Geometry—Boys, Girls, Uh. 

Horniman Museum (Forest Hill), at 8.80.— J. fc, B. Dallas: Wild Flowera 
in London's Open Spaces. 

TUESDAY, November 12. 

University College, at 0.80.—E. T. Elbourne: Engineering Manage¬ 
ment (Succeeding lectures on Nov. 19 and 26.) 

\YEDNESDAY, November IS. 

Royal Institute or Public Health, at 4,— Dame A. Louise Mcllroy : 
The Influence of Pathology upon Maternal Welfare. 

School ok Oriental Studies, at ft. 13.—H. A. R. Gibb: I bn Battutah. 

Royal Anthropological Institute (in Portland Hall, Great Portland 
Street Extension of the Regent Street Polytechnic), at 6.80.—Sir Arthur 
Keith : Race Building, Past and Present 

King's College, at 6.80,—Prof. E. Wilson : The Contribution of King s 
College to tho Advancement of Learning during the Century 1829-1928 : 
Engineering. 

THURSDAY , November 14. 

Kino’s College, at ft.—Dr. W. Robson : Protein Metabolism. (Succeed¬ 
ing Lectures on Nov. 21,28, and Dec. 6.)—At 6.80.—Dr. J. A. Williamson: 
The Cabots and the Discovery of the New World. (Succeeding Lectures 
on Nov. 21 and 28.) 

SATURDAY , November 10. 

Horniman Museum (Forest Hill), at 8.80,—H. Hareourt: The Marvel of 
India's Canals, 

CONPlMNCI« 

Friday, November 16. 

Rothamsted Experimental Station, Harpekden, at 11.80.—Confluence 
on the Growth of Winter Food for Livestock. In Chair, Lord Clinton. 

J. G. Stewart, of the Ministry of Agriculture. 

Ha raid Faber: The Danish Solution of the Problem. 

Dr. H. E. Annett; The New Zealand Solution of the Problem. 

W. B. Meroer and W. A. C. Carr: Winter Food for Dairy and Feeding 
Cattle. 

Capt ft. Stallard : Winter Food for Dairy Cows, 

T. 0. Ward; Winter Food for Cattle. 





NA T URE 


749 



SATURDAY, NOVEMBER 16, 1929. 


CONTENTS. 


PAGE 


National Museums and Galleries .... 
Three Aspects of Light, By Prof. W. Peddie 
Systematic Zoology and Evolution, By G. C. R. 

Philosophy of Anthropology. 

Industrial Waste and its Treatment. By W. E. G. . 

Our Bookshelf. 

Letters to the Editor : 

Electron Collisions with Molecules and Resultant 
Quantum Losses. — Prof. R. Whiddington, 

F. R.S. 

The Quantum Theory of the Absorption of Light. 

—Prof. J. Frenkel. 

Adaptations and the Influence of Light on 
Animal Tissues.—Michael Perkins . 

Vitamin Contents of Grass Seeds from Treated 
Plots.—Dr. M. I. Rowlands .... 
Handling Molten Lead.—Capt. E. H. Gregory . 
Regeneration of Spines in Echinus esculentus .— 

H. C. Chadwick. 

Sexual Behaviour in Birds.—Edmund Selous 
The Homogeneous Oxidation of Acetylene.— 

G. B. Kistlakowsky and Dr. S. Lenher 
Raman Effect and Electrolytic Dissociation.— 

I . Ramakrishna Rao. 

Molecular Spectra and Molecular Structure.— 

Profs. W. E. Gamer and J. E. Lennard-Jones . 
New Cellulose Methylene Ether. -Dr. Frederick 

C, Wood. 

Influence of Particle Size on Diamagnetism.— 

V. I. Vaidyanathan. 

Periodic Precipitations and Diffusion.—Prof. 
Hugh Ryan and R. J. Doyle .... 
The Shannon Hydro-Electric Power Development 
Scheme. By Dr. Brysson Cunningham 
Graptolite Centenary, 1829-1929. By Dr. Henry M. 

Ami. 

News and Views. 

Our Astronomical Column. 

Research Items .. 

Egyptian Medicine. By Warren R. Dawson 
Origin of the Bird Fauna of the Arctic 
Forestry Research in India ..... 
University and Educational Intelligence . 

Calendar of Patent Records. 

Societies and Academies . . 

Official Publications Received. 

Diary of Societies. 


749 

751 

753 

754 
765 

755 


758 

758 

759 

700 

760 

700 

701 

701 

702 
762 
702 
702 

702 

703 

700 

707 

772 

773 

776 

777 

778 
778 
770 
780 
783 
783 


Editorial and Publishing Ojficts: 

MACMILLAN t- CO., LTD., 

ST. MARTIN'S STREET, LONDON, W.C.2. 


Editorial communications should be addressed to the Editor. 
Advertisements and business letters to the Publishers. 


Telephone Number: OERRARD 8850. 
Telegraphic Address: PHUSIS, WE STRAND, LONDON. 
No. 3133, Vol. 124] 


National Museums and Galleries. 1 

T HE Royal Commission on National Museums 
and Galleries has now presented its general 
conclusions and recommendations in Part I. of a 
final report, leaving to a further part specific 
proposals relating to the several institutions that 
come under consideration. In the interim report 
of a year ago, the Commission dealt with certain 
urgent practical needs and the recommendations 
were endorsed in their entity by the Government, 
doubtless stimulated thereto by the public spirit 
of Sir Joseph Duveen. The Commission has taken 
additional evidence and examined special problems 
by sub-committees, of which that on publicity and 
contact with the public dealt with a subject of vast 
importance. It lias not been concerned solely with 
the twenty national institutions named in the terms 
of reference, but has attempted to suggest the 
directions of policies designed to make all exhibited 
collections of more value in national life. “ The 
immediate need ”, as it remarks, “at the present 
time is for a more active use of the magnificent 
resources at the disposal of the nation. The 
potentialities of artistic and scientific education, 
partially dormant, in our museums and galleries, 
extend to every domain of knowledge, and can be 
set in motion to influence all classes and sections 
of the community. But there is to-day inadequate 
contact, and an absence of dynamic and co¬ 
ordinated effort.” 

A certain individuality and self-controlled growth 
is a characteristic of most of the great galleries and 
museums in Great Britain, and each has its devoted, 
if small, band of adherents who work therein, and 
never let slip an opportunity to enrich each his 
own love. There are sixteen governing authorities 
for twenty institutions, trustees being commonly 
appointed from such 4 lovers formerly for life, 
but we trust, as now suggested, for periods not 
exceeding seven years. There must be competition 
between some institutions, and it is suggested to 
seek co-ordination by the formation of a ‘ Standing 
Commission ? to secure such, to advise on questions 
relevant to effective development and annually to 
review draft estimates. This Commission is to 
have no executive power, but to effect the desired 
ends “ through its central position and prestige 
Any such authority to possess prestige higher than 
that of the Trustees of the British Museum must 
consist solely of exports in art and science. Its 

1 Royal Commission on National Museums and Galleries. Final 
Report, part 1: General Conclusions and Recommendations, dated 
£0 September 1929. (Cmd, 3401.) Pp. 93. (London: H.M. Stationery 
Office, 1029.) 2s, net. 
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success will depend on its persuasive powers, and 
clearly its chairman will have to be a full-time 
officer, while it will reqiiire a secretariat which 
includes specialists in several lines, not least in 
questions of finance. Each institution in relation¬ 
ship with this Commission is to formulate broad 
lines of policy, which will avoid overlapping, though, 
as remarked, often the same objects are treated in 
science from different joints of view. No example 
of co-operation between the science institutions 
themselves or with other bodies is given beyond 
that of the purchase of science books, and the 
practical results attained on this side are likely 
to be negligible. Indeed, no Commission will really 
affect them unless its members have been them¬ 
selves trained in tho scientific ideas that Plato terms 
‘ permanent \ founded on the intelligible world 
with which science deals. 

The relations between national institutions and 
provincial museums and galleries, together with 
the further development of circulating collections, 
arc subjects of national interest. Local authorities 
might be induced to provide a room or gallery of 
reasonable size, and collections of art objects might 
quite well be transferred monthly from town to town. 
Many towns have already collections illustrating 
natural history, and perhaps the best aid here would 
be the loan fronl national institutions of experts in 
display. Loans for exhibition overseas must neces¬ 
sarily be permitted, if the knowledge of British art 
is to be maintained. This is usually unnecessary 
in science, but liberty should be secured to 
allow the loan of any specimen the study of which 
may enrich knowledge. Experts come to work in 
every museum, and it is the product of research 
that, in science at least, is attractive to the public. 
It is clearly the function of our science museums 
to encourage such visitors by providing them with 
reasonable rooms for their often minute and 
laborious examinations of the collections. Their 
work reinforces and vastly increases that of the 
expert staffs, and they form a class of voluntary 
workers of great importance, always welcomed by 
their staff oolleagues so far as space allows. 

In the view of the Royal Commission, immediate 
efforts should be made to dissipate public apathy. 
All admission fees should be abolished. The use 
of museums and galleries in the education provided 
by public and other secondary schools must be 
stim ulated. Evening lectures should be encouraged. 
The extension of the hours of opening, so as to 
include certain evenings up to 10 o’clock, should 
bo tried in all the institutions concerned for two 
or three years. These changes must be accompanied 
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by drastic rearrangements and simplifications of the 
contents of galleries so that 1 exhibition terror ’ and 
fatigue may'be avoided. Popular printed guides 
are necessary everywhere and guide lecturera might 
become part of permanent organisation. Guide 
attendants—men of technical training and experi¬ 
ence—are employed in the Science Museum, and it 
should not be beyond the wit of directors to extend 
their use. Congestion is general; in the science 
museums, the Commission would clearly prefer 
part of the present exhibition space to be devoted 
to students and experts, thereby freeing other areas 
for selected exhibits. 

To make the above effective, the Commission 
does not hesitate to recommend the most modern 
advertising methods, including posters. It refers 
with approval to the work of the Underground 
Railways in this direction—and perhaps it might 
also have commended those of the Empire Marketing 
Board, which certainly excite imagination in the 
provinces. The only attempt in this direction that 
we have seen is that of the L.C.C. in respect to the 
Geffrye Museum in the carriages of the Under¬ 
ground, the advertisement giving particulars of 
its specialities in exhibition. Contact with the 
Press is capable of great improvement, so that 
publicity should not be lost by inadequate handling 
of information. Guides, photographs, and publica¬ 
tions dealing with the collections are to be en¬ 
couraged, and we would add that they must be 
supplied to booksellers, who stock any of them, on 
the same torms as given by any publisher. The 
staffs of science museums are largely recruited for 
their knowledge and potentialities in research. As 
such they may not be the best people to write 
practical guides, to give popular lectures, to direot 
publicity and to arrange exhibitions, but we may 
safely trust the Commission to have considered the 
employment of specialists on these sides in the 
final report, 

The Commission concludes by indicating what 
it characterises as “ outstanding deficiencies in 
the National Museum service of the country ”, 
which it suggests as eminently suitable for those 
who desire to be public benefactors. Of these a 
Museum of Ethnography is long overdue, and a 
Folk Museum might well form a feature in one of 
the London parks. The building of new galleries 
and museums in centres of population will follow 
any awakening of the public to the immense value 
of its collections. Meantime, we heartily endorse 
the Commission’s appeal for immediate and 
dynamic efforts to make our galleries and museums 
part of the life and heritage of the whole community. 
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Three Aspects of Light. 

(1) Handbuch der Experimentalphysik, Heraus- 
gegeben von W. Wien und F. Harms. Unter 
Mitarbeit von H. Lenz. Band 20, Teil 1 : 
Physiologische Optilc. Von Dr. A. Ktaig. Pp. 
vii + 241. (Leipzig: Akademische Verlagsgesell- 
schaft m.b.H., 1929.) 23*60 gold marks. 

(2) Lezioni di ottica fisica. Per Vasco Ronchi. 

(Pubblicazioni dell’ lstituto di Ottica di Firenze, 
No. 1.) Pp. ii+494. (Bologna: Nicola Zani- 
chelli, 1928.) 80 lire. 

(3) Le spectre infrarouge. Par Dr. Jean Leoomte. 
(Recueil des Conferences-Rapports do documen¬ 
tation sur la Physique, Vol. 14.) l£dit6 par la 
Soci6t£ Journal de Physique, Pp. 468. (Paris : 
Lee Presses univoreitaires do France, 1928.) 
80 franca. 


(1) npHE name of the author of this volume of 
-L the comprehensive “ Handbuch der Ex¬ 
perimental Physik ” is sufficient guarantiee of the 
excellence of the treatment. Dr. Konig succeeded 
Prof. Pulfrich, the author originally appointed, 
whose work was so unfortunately cut short, when 
he had framed only a few fragments. These are an 
introductory chapter on the sense of vision and the 
other senses, with sections on the motions of the 
eye, its protective arrangements, the field of vision, 
and Fechner’s law. 

The scope of the whole treatise as an introduction 
to the wide subject of physiological optics is 
apparent from the fact that the complete range is 
treated in eighteen chapters which are included in 
231 pages. Nevertheless, the entire discussion is 
very complete ; and, being clear, it will serve the 
more usual purposes of the student better than if 
detail had been greater. 

One chapter deals with the structure of the eye, 
and another with rod and cone vision. Funda¬ 
mental phenomena of colour mixture and colour 
perception are treated in another chapter along 
with the duplicity theory. Fechner’s law and the 
thresholds of perception are discussed in Chap, v., 
while Chap. vi. deals with oontrast and irradiation. 
Time relations, accommodation, and after-images 
occupy the next two ; and the following chapter 
is devoted to the leading theories. Heterochromic 
photometry and the measure of colour arc the 
subjects of the next two chapters. Then, in a group 
of three chapters, visual acuteness, judgment of 
spatial relations, and vision of moving objects are 
treated. In the following group of three, the 
subjects discussed involve binocular vision—retinal 
correspondence, localisation in depth, and the 
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mutual action of the two retinas. In a concluding 
chapter, the empiristio and nativistic theories of 
visual perception receive a brief review. Good 
subject and name indices follow. 

The discussion of theory is of special interest in 
that it includes a brief account of Schrodinger’s 
recent extension of the trichromatic theory on 
Helmholtz’s lines. With only Fechner’s law as a 
guide, Helmholtz succeeded wonderfully in his 
attempt to obtain an expression for differential 
sensitivity which would sufficiently comply with 
observation. It is true that his fundamental 
stimulations, deduced in this way, are not in accord 
with Abney’s law. But Abney’s law had not been 
found when Helmholtz worked ; and Schrodinger 
himself expressly says that his own procedure, 
identical in essence with that of Helmholtz with the 
added inclusion of Abney’s law, leads to a result no 
better than that of Helmholtz in the matter of 
differential sensitivity. It follows that differential 
sensitivity cannot furnish a very delicate test 
regarding the * absolute ’ fundamentals in view 
of the uncertainty of observation. Helmholtz’s 
argument against spectrum red as an absolute 
fundamental is sound. The addition of Abney’s 
law to the basal data for theory enabled SchrOdinger 
to obtain expressions for saturation and hue in 
addition to that for brightness. If Helmholtz had 
made that discrimination, it would have been a 
guess of most astounding penetration. 

The brevity of the account of SchrSdinger’s work, 
due to the exigencies of space, is regrettable ; for it 
goes far, and will be extendable whenever experi¬ 
ment supplies the needed data regarding the 
dependence of the threshold values on the com¬ 
ponent stimuli. 

Hering’s theory is detailed, along with the so- 
called zonal theories. All must be trichromatic in 
the sense of reducibility to three fundamental 
variables. The necessary relationship has been 
given for that of Hering by Helmholtz and 
Sohrbdinger ; and it is suppliable for all others, 
including even that of Edridge-Green. This fact, 
however, does not detract from the value of these 
theories. For, through simple correspondence of 
their results to various phenomena, they may lead 
to recognition of the manner of the mechanism of 
vision. 

(2) This is the first of a series of publications pro¬ 
jected by the Optical Institute of Florence. In it 
the treatment of physical optics is developed to an 
unusually complete extent. There is an intro¬ 
duction of philosophical type, which is generally 
absent from English text-books, but should be 
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mentally satisfying to the thoughtful student. 
Even wave dynamics comes into notice. 

In the first chapter the kinematics and dynamics 
of oscillatory motion are treated in the normal 
analytical manner ; and, in the second, the results 
are extended to wave propagation, Huygens’ 
principle being applied to reflection and refraction. 
The clear and logioal method of presentation 
adopted throughout the book is well exemplified in 
the following chapter on interference. Restrictive 
postulates are first imposed, and the question of 
their removal is discussed later. Unidimensional 
propagation is first taken up, and the results are 
then extended to suit the cases of two and three 
dimensions. In the treatment of diffraction, in 
Chap, v., Cornu’s spiral is introduced, and great 
use is made of it afterwards. The usual cases of 
diffraction are taken up in detail, and the chapter 
ends with a discussion of gratings, linear and 
circular. The results are applied in the following 
chapter, with great clearness and elaboration, to 
the discussion of the various forms of apparatus 
used in interferometry, beginning with Young’s and 
ending with the interferential use of circular and 
radial gratings. The superposition of effects when 
two near sources are used with Young’s apparatus 
is considered. 

The next three chapters deal with the formation 
of images : the first with mirrors, prisms, and 
lenses ; the second with vision of luminous bodies ; 
and the third with vision of illuminated bodies. 
The formulas for mirrors, prisma, and lenses are 
deduced ; and the problems of achromatism and 
direct vision are also discussed. The general 
question of resolving power is dealt with, including 
that of immersion objectives. The diffraction 
image of a point souroc (star) is discussed and 
figured, and so also are the images of a double 
point source for the cases in which the central 
displacement is 1, 2, 3, and 4 times the minimum 
displacement which gives practical resolution. This 
leads directly to the determination of the angular 
separation of the components of a double star, and 
the angular diameter of a single star, on the 
principle of Young’s interferometer used in con¬ 
junction with Michelson’s device for increasing the 
resolving power of a telescope. The analogous use 
of the biprism, the rectilinear grating, and the 
circular grating is discussed. The advantages and 
defects occasioned by the use of the interferometer 
are carefully stated. In the chapter on vision of 
illuminated bodies, the question of the formation of 
shadows and images is treated in similar detail, and 
is finally applied to the problem of ultra-microscopy. 
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Chaps, ix. and x. deal with spectroscopy; the 
former being devoted to the measurement of wave¬ 
length, and the latter to the question of the re¬ 
solving power, the well-known modem methods of 
attaining high resolution by the use of images of 
high order being discussed fully. 

Chap. xi. is devoted to the discussion of wave 
aberration, spherical and zonal. The limiting con¬ 
ditions for practical physical perfection are dealt 
with ; and the mode of its attainment in the case of 
tho eye, notwithstanding the coarseness of its solid 
structure, is described. In the following chapter 
detail is given to the problem of diffraction and 
interference when aberration is prominent. Here 
the illustrations, excellent throughout the book, are 
specially striking. This is also the case in the next 
chapter, which deals with the determination of the 
nature of aberrational peculiarities from observa¬ 
tion of their effects. The present deficiency in the 
development of theory is emphasised. 

Two short chapters, on polarisation and photo¬ 
metry, respectively, complete the volume. 

The treatment throughout is comprehensive and 
clear, so that the book is well adapted to the needs 
of a student who desires a more complete discussion 
of the subject than that supplied generally in 
text-books. 

(3) This volume deals with the extension of re¬ 
search into about ton octaves of infra-red radiation. 
The subject is so vast that full treatment is impos¬ 
sible even in a book of nearly five hundred pages. 
A very full bibliography serves to overoome defects 
in this direction. Attention is directed to the 
subject mainly as an extended field for the methods 
which characterise observation in the visible 
spectrum, and as a supplier of tests for empirical 
formulae or theoretical results—the electromagnetic 
theory, the theories of black body radiation, of 
dispersion, of quanta, etc. The practical difficulties 
overcome in the investigations are those of invisi¬ 
bility, and, still more, of feeble intensity. 

Dispersed radiation alone is dealt with, and the 
author aims chiefly at an experimental treatment, 
theory being considered when the experimental 
results bear directly upon it. Some of the subjects 
are treated briefly in order that, within the limita¬ 
tions of size of the volume, a unified treatment of 
the whole field, hitherto non-existent, may be 
supplied. After a brief historical introduction, the 
various instruments employed are described, and 
a comparison is furnished. Methods (prism and 
grating) of separation of radiations follow; and 
then polarisation and formul® of dispersion ore 
discussed. Then reflection spectra are detailed 
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with their dependence on various physical con¬ 
ditions. Later, and even more fully, absorption 
spectra are treated. Both types of spectra are 
then discussed with reference to salts of the same, 
and of different, acids ; and theory, classical and 
quantic, is applied to the discussion of the absorp¬ 
tion and reflection bands and their characteristic 
frequencies, so as to obtain tests of the bases upon 
which theory rests. Other theoretical relationships 
and their tests are also detailed. 

A chapter is devoted to absorption by gases and 
vapours in the infra-red spectrum, and its depend¬ 
ence on temperature and pressure. Resonance 
spectra are also discussed. Discussion of omission 
spectra, metallic and gaseous, selective and non- 
selective, with, in the latter case, the verification 
of the radiation laws (including grey body radiation), 
occupies another chapter. The volume concludes 
with a chapter on qualitative and quantitative 
proofs of the electromagnetic theory, and one on 
the astrophysical phenomena of planetary, solar, 
and stellar infra-red radiation. 

The book, standing alone as it does in breadth of 
treatment of its subject, will be a great boon to 
students and those engaged in research. 

W. Peddie. 


Systematic Zoology and Evolution. 

Das Prinzip geographischer Rassenkreise und das 
Problem der Artbildung. Von Bernhard Renech. 
Pp. iii + 206. (Berlin : Gebriider Borntraeger, 
1929.) 14*60 gold marks. 

T has been apparent for a long time that an 
analysis of the vast assemblage of species and 
varieties that is the province of systematic zoology 
would be of first-class importance in evolutionary 
studies. In performing his task of providing the 
forms of animal life with names, the systematist 
was obviously collecting data on which important 
generalisations might be founded. The description 
of species and varieties and the recording of the 
minutiae of variation, distribution, and nomen¬ 
clature have always been viewed with some mis¬ 
trust and disdain by the worker in other branches 
of 2oology. We find even early students like 
Spallanzani and Gilbert White voicing such dis¬ 
dain. Nevertheless, Darwin, Wallace, Bateson, and 
others fully realised the value of systematics. They 
drew liberally on the data and were aware that 
certain general principles were becoming clearer in 
the growing mass of systematic descriptions. 

During the past hundred years, systematists and 
faunistio zoologists have made attempts to formu- 
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late such general principles. Gloger, M. Wagner, 
Kleinsohmidt, the Sarasins, Guliok, Allen, and 
Jordan had all, from one point of view or another, 
made important contributions. It has, however, 
remained for Dr. Rensch to gather together these 
earlier essays, to 00 -ordinate them and in a general 
survey of specific and racial divergence to present 
us with a comprehensive principle. Whether we 
accept Dr. Rensch’s results as the only interpreta¬ 
tion of the facts, or whether we consider that there 
are other explanations, is for the moment of 
secondary importance. We have in his book a 
working hypothesis and a starting-point. 

Dr. Rensch’s main thesis may be briefly stated as 
follows. The most significant systematic unit is 
the Rassenkreis , that is, a complex of geographical 
races developed directly one from another. The 
races forming such a Rassenkreis replace each other 
geographically and the adjacent races are fertile 
inter se (though members of a Rassenkreis remotely 
situated one from another may not be so). 

Dr. Rensch is careful to point out that the con¬ 
cept of the Rassenkreis is not new. In general it is 
identical with the Formenkreis of Kleinschmidt 
and the c species ’ of Hartert and Jordan. Analysis 
of such groups of animals as are well known system¬ 
atically shows that the units of and below the rank 
of species are in a very high percentage members of 
such Rassenkreise and that possibly 70-80 per cent 
(p. 79) of the described forms occupy this position. 
He is careful to insist that at present we can only 
speak with certainty for groups like mammals, 
birds, and insects. In some groups a high frequency 
of Rassenkreise is to be expected, but it is obscured 
by individual and ‘ ecological ’ variation. 

From the purely systematic and nominal point 
of view we may anticipate that objections might be 
lodged against Dr. Rensch’s categories. He points 
out (p. 14) that his Rassenkreise are not identical 
with 4 species \ because, according to the current 
view, all the individuals of a species are fertile 
inter se, a condition not always found among the 
members of a Rassenkreis. Whether his categories 
cannot be after all accommodated in our current 
terminology is arguable. But this question is not 
the main issue. The significant facts are that 
homogeneous non-varying groups of the status of 
species are comparatively rare and the series of 
linked-up geographical races, the most widely 
separated members of which assume the morpho¬ 
logical status of species, are of general occurrence. 

This conception may not strike the zoogeographer 
afe novel, though Dr. Rensch’s statistical presenta¬ 
tion of the facts introduces a new note. It is the 
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inferences that may be derived from this apparently 
universal occurrence of Bassenkreise that form the 
essence of hiB work. We may present this most 
simply by quoting two passages verbatim. “ Das 
Studium geographischer Rassenkreise lehrt nun 
aber dass in zahlreichen Fallen, wahrscheinlich 
sogar in der Mehrzahl der Falle, ein ganz allmahlich 
gleitender Ubergang von einer Rasse zur benach- 
barten Rasse zu konstatieren ist ” (p. 118). . . . 
“ So lasst alfso der gloitonde Ubergang der Rasse 
auf einer direkte tiussere Bewirkung der Rassen- 
bildung schliessen ” (p. 126). In other words, 
there is a general tendency for a graded transition 
to bo found between geographical races, and this 
tendency is an index of the influence of environ¬ 
mental forces in producing races and ultimately 
species. On this subject much might, of course, be 
said. The evidence in support of this thesis (pp. 
118-171) is drawn from facts illustrating various 
distributional * laws ’ (Allen’s, Bergmann’s, Gloger’s), 
the highly significant occurrence of ‘parallel varia¬ 
tion ’ and the similarity in cause, distribution, and 
manifestation between phenotypio and genotypic 
variation. This part of the work is very ably 
presented. If the experimental proof that geo¬ 
graphical variation is largely of a fixed heredity is 
somewhat deficient, Dr. Rensoh produces enough 
evidence to make it very likely that an important 
part thereof may be heritable. ‘ Mutation ’ and 
natural selection socm to be negligible factors in 
the instances which he discusses. 

Dr. Rensch’s book is admirably planned. His 
periodical summaries serve to keep the main issues 
apparent and his argument is developed by clear 
and logical steps. It is an impressive statement of 
the case for modern Lamarckism from the point of 
view of a student of geographical distribution. Dr. 
Rensch’s statistical treatment of the frequency of 
Rassenkreise would have perhaps been better had 
he taken one group, for example, birds, and 
analysed it more fully instead of giving a selection 
of cases. Evidence as to the selective value of 
inter racial and inter-varietal differences might 
have been sought out more fully, as such evidence 
does exist and is by no means negligible. It is a 
little curious to find no account of Harrison and 
Garrett s work on the origin and inheritance of 
melanism in Lepidoptera in the various sections 
in which the origin of this phenomenon is dis¬ 
cussed . 

Finally, l)r. Rensch does not combat the diffi¬ 
culties raised by accepting the environment as the 
chief cause of inter-racial and inter-specific diver¬ 
gence. Among these difficulties we may mention 
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the frequent occurrence of related species and 
varieties in the same habitat, and of species and 
varieties living unmodified in a diversity of 
habitats. Dr. Rensch grants the existence of ‘ in¬ 
dividual variation \ but surely an estimate of the 
intensity of correlation of racial divergence with 
habitudinal divergence is necessary before we assert 
that environmental difference is the most import¬ 
ant factor in racial divergence. G. C. R. 


Philosophy of Anthropology. 

Anthropology and Modern Life . By Prof. Franz 

Boas. Pp. 246. (London : George Allen and 

Unwin, Ltd., 1929.) 10fl. net. 

HOUGH opinions may, and undoubtedly do, 
differ as to how' far it is incumbent upon a 
science to justify its raison d'ltre by its practical 
value, it would indeed be remarkable if in the 
case of anthropology, the science of man, its applica¬ 
tion to the problems of society were ignored. Yet 
there are few subjects in which the general public 
is less informed as to the trend of the results of 
investigation in relation to the conduct of life, 
whether for the social group or for mankind as a 
whole. For this anthropologists themselves may be 
to blame in some degree ; but in a science of so 
vast a scope, each is concerned with his own 
special branch of investigation, to the neglect of the 
more general philosophical problems of the subject 
as a whole. Those anthropologists who are inter¬ 
ested in the practical application of their science 
have for the most part confined themselves to the 
question of the administration of the affairs of 
baokward peoples in contact with European civilisa¬ 
tion ; but few have attempted to direct attention 
to its bearing upon the problems of the more 
advanced races. 

Prof, Boas is to be congratulated on his attempt 
to meet a very real need—also upon his courage, 
for he attacks some cherished conceptions. Thus, 
for example, he shows a degree of scepticism as to 
the value of the aims of eugenics which will scarcely 
commend itself to the more ardent advocates of the 
proposals for racial betterment associated with that 
subject. In this, as in other branches of anthropo¬ 
logical investigation, Prof. Boas shows a common 
sense and clarity of judgment which refuse to 
accept the idols of the market-place at eurrent 
valuation. He is cautious in regard to generalisa¬ 
tion and tenacious as to facts. Hence he holds 
equally that the arguments of the eugenist are 
neutralised by the variability in family heredity, 
and that generalisations as to racial character, both 
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physical and mental, are usually vitiated by con-, 
centration on a selected type within the group. 

The author’s criticism on this latter aspect of 
anthropological argument applies perhaps to the 
writings of publicists and popular authors who have 
used ready-made conclusions without a knowledge 
of the facts, rather than the anthropologists them¬ 
selves, The latter, at any rate for the most part, are 
more than cautious at the present day in the care 
with which they refrain from attributing homo¬ 
geneity to any specific national or geographical 
group. 

As regards the author’s own views on his subject, 
much might be said, though perhaps he is inclined 
to be more critical than constructive. His ex¬ 
amination of the trend of social development from 
the simpler forms of social unit is at least logical 
in its forecast of the ultimate predominance of the 
larger group, which will inevitably tend, in his view, 
to internationalism. 


Industrial Waste and its Treatment. 

The Recovery and Use of Industrial and other 
Wastes. By John B. O. Kershaw. Pp. xvii + 
212. (London : Ernest Benn, Ltd., 1928.) 
25a. net. 

O the pessimist, the waste material of his 
factory is something of no value which must 
be got rid of as cheaply as possible. Unless pre¬ 
vented by government restrictions, he is content 
to discharge it into the sky or into neighbouring 
streams, or to dump it upon the surrounding land. 
To the optimist, all waste material is potentially 
valuable, if only the right method can be obtained 
for converting it profitably into something useful. 

To a large extent the facts have so far justified 
the optimist. Many waste-treatment plants, w hich 
were originally installed to prevent a nuisance, have 
turned out to be profitable undertakings. The 
recovery of hydrochloric acid from the waste gases 
of alkali works, as the result of the Alkali Act of 
1863, led to the foundation of a new branch of 
industry. During the present century, metalli¬ 
ferous dust has been recovered profitably in large 
quantities from the fumes discharged by copper 
smelters in America and elsewhere. The recovery 
of sulphur from alkali waste by the Chance process, 
the utilisation of blast-furnace slag, and the re¬ 
covery of tin from tin-plate scrap, are typical 
of the methods which have been developed for 
converting useless waste material into a profitable 
source of income. 

Mr. Kershaw is clearly an optimist, to whom every 
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waste-heap is a potential Tom Tiddler’s ground. 
His book is a challenge to the chemist and the 
chemical engineer to make all this hidden wealth 
available. 

The book is a collection of articles which have 
appeared in various technical journals, and gives 
a fairly complete survey of the various channels 
through which power, heat, and materials are 
wasted in a number of different industries. In 
some cases the methods adopted successfully for 
the prevention of waste, or for the profitable 
utilisation of waste materials, are clearly described. 
After four chapters devoted to waste in the chemical 
industry, in engineering shops, metallurgical works, 
and mines, a very interesting account is given of 
the methods which are employed by different 
municipalities for the collection and utilisation of 
the contents of dust bins and garbage pails. 
Other chapters deal with the waste from paper 
mills, sugar factories, tamieries, slaughter-houses, 
fish-curing yards, rubber factories, and saw 7 mills. 

The book should interest those who are concerned 
with the management of industrial undertakings, 
and should also prove stimulating to the young 
scientific worker seeking fresh fields to conquer. 

W. E. G. 


Our Bookshelf. 

Recant Advances in Neurology. By W. Russell 
Brain and E. B. Strauss. (The Recent Advances 
Series.) Pp. xii+412. (London: J. and A. 
Churchill, 1929.) 12 «. M, 

The authors’ purpose is to persuade fundamental 
principles to emerge from a wealth of detail con¬ 
cerning the important neurological contributions 
of recent years, and they 4 ‘can confidently assert 
that the book contains matter of direct concern to 
the student of medicine, physiology, therapeutics, 
pathology and (indirectly) psychology Chief 
among the authors’ intentions is that all the 
subjects treated should have a clinical bearing ; 
“ in other words, that the book should be an 
auxiliary text-book of applied neurology ”. It may, 
of course, be that advances in applied neurology 
bear more eloquent testimony to the state of the 
parent science than could any book; but it is 
doubtful whether “ the qualified student of medicine 
reading for higher examinations ” and the seeker 
after fundamental principles can be satisfied at one 
and the same time. 

The misleading title apart, the authors have 
done exceedingly well, ana candidates for member¬ 
ship of the Royal College of Physicians are certain, 
until the subject matter of the book becomes too 
widely disseminated among them, to derive very 
practical benefit from its use. An eminently 
practical discussion of cistern puncture, lumbar 
puncture, sub-dural and epidural injection of 
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lipiodol and radiography follows appropriately 
on the cerebro-spinal fluid and hydrocephalus. 
The next fifty pages deal with intracranial tumour 
and some related topics. Four and a half pages 
deal with the problem of the control of the cerebral 
circulation adequately if the conflicting and con¬ 
tradictory nature of the evidence at present avail¬ 
able is taken into account. It is difficult to know 
how such a subject as posture and tonus should 
be handled in a book dealing with ‘ advances 1 : the 
fourteen-page survey here given is fair. It is to 
be hoped that the student reader will prefer to 
think that something still eludes investigators 
rather than to bo cynical concerning the display 
of disagreement. Three chapters are devoted to 
the disorders of movement, one to the pituitary 
and the hypothalamus. Pavlov's work, “ The 
Conditioned Reflex ”, is abstracted at some length 
because “ the demonstration that * functional * 
nervous disease has a physiological basis ... is 
a great practical advance”. Brief as it is, the 
chapter on sleep, normal and pathological, is a 
welcome addition to the accessible literature. A 
longer chapter on sensation fairly reviews the 
essential features of Head’s work and opinions. 
Thereafter the work is ohiefly of medical interest. 

The Spectroscopy of the Extreme Ultra - Violet. By 

Prof. Theodor© Lyman. (Monographs on 

Physics.) Second edition. Pp. vii 4- 160. 

(London, New York and Toronto : Longmans, 

Green and Co., Ltd., 1928.) 10s. 6 d. net. 

In 1914, when the first edition of this book appeared, 
the ultra-violet frontier of spectroscopic territory 
was at about 900 A. Nothing was known of the 
Tegion lying between this and the X-rays ; it was 
even uncertain whether there was anything to 
know, although it seemed probable that the gap 
in question was attributable to experimental 
difficulties rather than to an actual absence of 
radiation. Further, the exploration of the ex¬ 
treme ultra-violet had been carried on almost 
entirely by two men, Schumann and Lyman. The 
gap has long since disappeared, the vacuum spec¬ 
trograph has become a commercial product, and 
numerous workers are engaged in the survey of 
those spectral regions. Prof. Lyman therefore had 
no easy task in preparing the second edition which 
is the subject of this notice. Technique has 
advanced to such a degree, and our knowledge is 
so much more extensive, that much of the book 
had to be entirely rewritten. In addition to the 
now data presented, some account is given of the 
more important recent developments, as, for 
example, the discovery of the part played by ozone 
in atmospheric absorption, the' use of gratings at 
grazing incidence, and the exploration of the 
* Millikan region ’. 

The wave-length tables have been completely 
revised, and now include data for H B , He, He+, 0, 
N, O, Al, and CO. The book is throughout purely 
experimental in outlook, which possibly explains, 
although it does not excuse, the omission to replaoe 
out-of-date series designations such as 08 - mP 
and 08 - 1* by their modem equivalents. Apart 
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from this, the only noticeable slip in the book is a 
remark about Hie " Blaethswood machine at Hie 
National Research Laboratories in England ”, 
but most English readers will have no difficulty 
in interpreting this correotly. Numerous refer¬ 
ences to original papers are given in the text, but 
it is doubtful whether any very useful purpose is 
served by repeating them all in a bibliographical 
appendix. This, however, is scarcely matter for 
complaint or criticism, and need not diminish 
our gratitude to Prof. Lyman for this exceedingly 
valuable contribution to spectroscopio literature. 

The. ABC of Psychology . By C. K. Ogden. Pp. 

x+279. (London: Kegan Paul and Co., Ltd,, 

1929.) 4s. 6 d. net. 

Written to afford a brief account of “ the nucleus 
of accredited opinion ” from which the growing 
science of psychology is tending to develop, this 
short work is everything it should be ; intelligible, 
easy almost to the point of flippancy (but not quite), 
impartial, detailed, crowded with information to 
a degree which must be measured to be believed, 
critical and yet individual, succeeding as a personal 
contribution unmistakably but without bias or 
excess. Half a dozen pages suffice for the pre¬ 
sentation of matters pertaining to the core of 
psychology from the author’s point of view, yet 
the book, which is dominated by them, maintains 
its balanced character. 

A better name than * double language hypo¬ 
thesis ’ may soon be coined as a label for the view 
of the mind-body relationship defined in a few 
pages of Chapter ii. Language is essentially 
‘ linguistic ’ (Ogden) or 4 grammatical ’ (Head), and 
the suspicion is growing that so far from its “ saying 
it another way ”, the linguistic or logical method 
does not say anything at all concerning what we 
do when we think. The author says every state¬ 
ment is translatable. Behind the neurologioal 
point of view is scepticism of language as an 
appropriate system of symbolic representation 
of either itself or similar neuro-psychological 
events. The phrase thus invites hostility. Is it 
true that the psychologist can translate his lan¬ 
guage into symbols free from the bondage of words ? 
If he can, a bi-representational solution of the 
mind-body problem may be possible. Why does 
Mr. Ogden on p. 1 oast aside ontology as useless to 
psychology ? 

Patent Law and Practice . By A. W. Griffiths. 

Pp. xxvii +174. (London : Stevens and Sons, 

Ltd., 1928.) 7 s. 6d. net. 

At a time when several of the standard works on 
atente are out-of-print, there should be a good 
emand for this clear, concise, and inexpensive 
account of the present state of the law. The author, 
it is true, bases his discussion on the highly de¬ 
batable theory that “a manner of manufacture 
is essentially an operation”, but the a principles 
which he enunciates are for less dependent on the 
validity "or otherwise of this theory than might 
seem to be implied by such a statement, (By Hie 
way, it is to be regretted that lawyers still persist 
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in using the phrase “manner of manufacture” 
when they mean simply “ manufacture ”—an 
error due to a misunderstanding of the archaic 
English used in the Statute of Monopolies.) 

Compactness has been obtained by the use of a 
very direct style, in which words are economised, 
and by the omission of such padding as the Acts 
and Rules, whioh can be purchased for a email 
Bum from H.M. Stationery Office. The selection 
of leading oases is judicious, and is presented in a 
form which enables their relevance to be readily 
understood. The book contains, in addition, a 
number of sensible suggestions, put forward with 
becoming modesty, as to the right determina¬ 
tion of various unsettled points of law. It can 
be recommended with confidence not only to 
students, but also to manufacturers and others 
who may be interested in the movement for the 
reform of the patent system which was inaugur¬ 
ated by the British Science Guild's recent report on 
this subject. 

Mechanical Aptitude : its Existence , Nature , and 
Measurement . By John W. Cox. (Thesis ap¬ 
proved for the Degree of Doctor of Science 
in the, University of London.) Pp. xiii + 209. 
(London : Methuen and Co., Ltd., 1928.) Is. M. 
net. 

The object of this research was to inquire into 
the existence and psychological nature of what 
has been variously called ‘ mechanical ability *, 
* mechanical ingenuity * or 4 mechanical sense \ 
A clear understanding of this would certainly be 
of great value in vocational guidance and selection 
and in certain branches of educational practice. 
The general lines of the research, method of treat¬ 
ment, and argument follow those already laid down 
by Prof. Spearman in his studies of intelligence. 
A number of tests demanding ability to handle 
and interpret mechanical models, diagrams, etc., 
was given to different groups and the results 
subjected to detailed statistical treatment. The 
author draws the conclusions that there does seem 
to be evidence in favour of the reality of a special 
mechanical ability not dependent on general in¬ 
telligence alone and that this can be measured. If 
this work should be substantiated, the consequences 
will be very valuable, for it will be possible to 
select those children with the ability and give 
them every opportunity for its development, while 
those lacking it oan be diverted from occupa¬ 
tions where success depends upon it. The research 
is a very valuable piece of pioneer work and 
its conclusions may be pertinent to psychological 
theory. 

Einkitung in die physiologische Zoologie (Physika- 
lische und chemische Funktionen des Tierkdrpers). 
Von Prof. Dr. Hans Przibrara. Pp. vi + 182. 
(Leipzig und Wien: Franz Deuticke, 1928.) 
10 gold marks. 

The increasing tendency of zoology to turn from 
the more purely morphological towards the func¬ 
tional aspects of the subject, and to utilise the 
data of chemistry and physics in their study, 
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has induced Prof. Przibram to write an introduc¬ 
tion to physiological zoology which can act as a 
companion to his introduction to experimental 
morphology, and enable the student to gain a 
comprehensive outline of the subject before turning 
to one of the larger treatises. The work is divided 
into some thirty short chapters arranged in pairs, 
and dealing respectively with the physical and 
chemical properties of the different organs of the 
body : numerous references are given throughout 
the text : notes on the chemical composition, 
including formulae, of substances referred to in 
the text are collected together in an appendix. 
In a small space the author has succeeded in 
covering a very large field and in giving an excellent 
outline of the subject of general physiology. The 
work could be read with profit by all students of 
physiology or zoology, but in the short time at 
their disposal will probably be found to range the 
field too widely to appeal to those studying within 
the narrower limits of human physiology. How¬ 
ever, for all those who wish to know something 
of how animals of different species live, of their 
varying types of respiratory apparatus, of their 
modes of digesting and assimilating their food, of 
their secretions and excretions, their sense organs, 
or their reproduction, this short treatise can be 
thoroughly recommended for perusal. 

A Comprehensive Treatise on Inorganic and Theo¬ 
retical Chemistry. Bv Dr. J. W. Mellor. Vol. 

9: As , 8b, Bi y V, Cb f Ta. Pp. xiv + 967. 

(London, New York and Toronto : Longmans, 

Green and Co., Ltd., 1929.) 63^. net. 

The ninth volume of Mellor’s 4t Comprehensive 
Treatise ” covers the tervalent and quinquevalent 
elements, arsenic, antimony, bismuth, vanadium, 
columbium, and tantalum. These elements do not 
possess the exceptional interest of the earlier homo- 
logues, nitrogen and phosphorus, whioh were de¬ 
scribed in a separate volume, but they are very 
fertile in producing chemical compounds of the 
type of vanadium heptabromo antimonite, VBr 4 , 
SbBr s , 7H 8 0, which are vouched for by chemical 
analysis but have not yet been provided with satis¬ 
factory structural formulae. In these circum¬ 
stances the volume is likely to pass more quickly 
than would otherwise be the case to the bookshelf 
which contains the earlier members of the series, 
there to await trial by usage as a work of reference. 

Even so, there are sections which can be read 
with interest and pleasure, since arsenious oxide 
has a lurid history as a poison, and the sulphide 
has played a large part in the development of our 
knowledge of the laws which govern tne behaviour 
of colloidal suspensions : the allotropy of the ele¬ 
ments also presents an interesting problem, as the 
term 4 explosive antimony ’ reminds us, and finally, 
these metalloids have given rise to some of the best 
examples of compound formation in alloys. These 
details are, however, unimportant compared with 
the main fact that the author has completed 
another section of this task, and thereby increased 
proportionately the obligation of his fellow chemists 
to him. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended, for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Electron Collisions with Molecules and Resultant 
Quantum Losses. 

For Hoveral years I have been conducting experi¬ 
ments on inelastic collisions of electrons with mole¬ 
cules, observing the quantum losses so sustained. The 
method has been described in the Proceedings of the 
Leeds Philosophical Society, January 1926, p. 65 (Brett 
and Whiddington), and in the Philosophical Magazine ,, 
November 1928, p. 899 (Jones and Whiddington). It 
consists in producing electrons of known speed by 
accelerating from a hot filament to a grid or slit, 
thereafter passing them through the gas and then 
analysing by a magnetic spectrum method. This is 
a specially powerful method, in that on one photo¬ 
graph is recorded the energies possessed by the 
electrons over a very wide range. 

The kind of spectrum obtained is indicated in Fig. 1 , 



Flo. 1. 


which is only a moderately good examplo of its kind. 
In tho middle of the strip is the sharp edged 1 full 
velocity’ line (corresponding to eV =|mu 8 , where V 
is the potential applied between filament and grid) ; 
on the right and fairly close to the full velocity line 
are clear indications of lines or heads of lowor velocity 
and corresponding to the losses above mentioned. 
Still further on the right is a much lower velocity 
band or wide line, to which I now wish to direct 
particular attention. 

This band is always present in photographs of this 
kind and it has been a puzzle to explain. Its position 
is variable, its intensity considerable, usually very 
much more intense than the full velocity line which it 
accompanies; occasionally the full velocity line is even 
absent entirely, or at any rate present very faintly. 

Quite recently, a modified form of the apparatus 
has been in use, the chief change being the intro¬ 
duction of an ‘ electron gun ’ of the type employed 
in the Western Electric osoillograph. Much the same 
kind of eloctron spectrum was obtained. This led to 
a very simple experiment in which tho gun was 
mounted in a glass flask and made to produce (in 
argon) the luminous beam, which was then deflected 
by a uniform magnetic field. It was immediately 
noticed, however, that keeping V fixed and the field con¬ 
stant, the radius of curvature of the beam diminished 
very rapidly with reduction of pressure. 

Fig. 2 shows this effect vory clearly. In tliis 
photograph the pressure for the least curved beam is 
about 0 001 mm. and for the most curved beam is 
about 0*0003 mm., the potential and field being 
constant. 

Calculation of the electron volt velocity of these 
extreme beams varies, of course, from experiment to 
experiment, but in a particular case was found to 
vary from 40 volts to 150 volts, the applied voltage 
being 260 volte. 

It is clear, therefore, that in an 4 electron gun * 
used in this manner the velocity of the beam may 
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often be much less than that calculated from the 
simple formula. 

One possible explanation I believe may be found in 
considerations based on the discharge which is probably 
occurring within the gun. If the electrons forming 
the luminous beam be supposed to come not from the 
filament but from the edge of the dark space or its 


* 


FIO. 2. 

equivalent within tho gun, then everything is qualita¬ 
tively explained. With reduction of pressure, for 
example, the dark space widens, the source of supply 
moves nearer to the anode, and the effective eV 
consequently falls in value. 

There are other interesting matters in this connexion 
which for reasons of brevity must be omitted now, 
but the examination is being continued further. 

R. Whiddinciton. 

The University, Leeds, 

Oct. 23. 


The Quantum Theory of the Absorption of Light. 

It is well known that some years ago Bmokal 
introduced the notion of ‘ double quantum switches 1 
which are responsible for both coherent and incoherent 
scattering of light. These double switches consist in 
a transition from a given state of the atom k to some 
4 intermediate ’ state n, and back either to k or olse 
to some other state l , the result being the emission of 
a light quantum h(v ~v lk ) instead of the absorbed hv. 
This theory has since been justified by the new 
mechanics. Now it seems to me that its implications 
have not been fully realised, and it iB my purpose to 
apply them to the problem of absorption of light by 
the conversion of light energy into heat. 

The main point is that the intermediate states n 
of the double switch ( k — >-n — yl) have a definite 
duration , although a much shorter one than that of 
the two end states. This is contrary to the usual 
assumption, which does not regard the state n as 
‘ really * occurring, and it involves a temporary 
breach of the conservation of energy, though this is 
an objection that can be easily overcome formally. 
The mechanism of the switch requires the use of 
two probability coefficients and the much greater 
which are a generalisation of Einstein’s well- 
known B. 

Turning now to our main object, the explanation 
of absorption, this is produced when the atoms in the 
state n undergo collisions of the 4 second kind \ so as 
to turn their internal energy into heat. The method 
of perturbations of the quantum theory yields N n , the 
number of atoms in state n, as 


.V. 


t 


nk 

F" 






( 1 ) 


where E, is the incident eleotric foroe and p nk * the 
appropriate matrix element of electric moment. If 
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v* represents the probability per second of a collision 
of the second kind, then heat is developed at a rate 


Q =.t>'N . h. = jV^.£*‘1’ 


( 2 ) 


This may be compared with the classical expression 

f iven by the 1 collision damping ’ theory of H. A. 

.orentz. Taking the case of a single elastically 
bound electron, if w* denotes the number of collisions 
per second, that theory gives tvs the heat produced 


N p i 2irv*v % 

« -f • < 3 > 

or, replacing the quantity e by its quantum equivalent 
and omitting the small term in the denominator, 


o - n e °* I 

w ■ • (4) 

which only differs slightly from ( 2 ). The reason for 
the difference is not clear to me, but it scarcely seerns 
to discredit the theory that absorption of light is 
-effected by atoms in intermediate states undergoing 
collisions of the second kind, with a temporary viola¬ 
tion of the law of energy. 

It would perhaps be possible to test the theory 
experimentally by observing the presence of atoms 
or molecules having large kinetic energy of order hv . 
The presence of such atoms in relatively small 
numbers, is characteristic of the quantum theory, 
whereas in the classical theory of Lorentz the absorp¬ 
tion is the result of a small amount of internal energy 
transformed into heat at each collision of every 
molecule. J. Frenkel. 

Phyaico-Technical Rontgen Institute, 

Leningrad, Oct. 13. 


Adaptations and the Influence of Light on 
Animal Tissues. 

Prof. Meek, in his letter to Nature of Oct. fi on 
44 Adaptation ”, has used in illustration of his views 
instances of crustacean races (of the amphipod 
Cammarus duebeni and the copepod Canthocamptus 
pygmeeus) residing in pits and mines which had lost 
their colour and eyes without losing the power of re¬ 
producing those features on becoming once more 
acquainted with light. In Prof. Meek’s opinion, more 
prolonged exposure to environmental strain might 
make this restoration more difficult by impairing the 
reversibility of the reaction, and he suggests that this 
sort of adaptation to life in the dark is * psycho- 
genetic ’ in origin. In addition to the many eyeless 
Crustacea of purely cavernous habit, Cyclops agilis 
Koch has been found underground with degenerate 
eyes, but the same and four other species of Cyclops 
as well as Canthocamptus etaphylinus Jurine have 
often been found in the dark with normal eyes ; loss 
of pigment has been observed in certain Ostracoda 
in similar situations (Moniez, Bull, biol . N. France, 1, 
p. 176; 1888). 

Prof. Meek’s observations become additionally 
interesting in the light of the famous experiment by 
Hammerer when eyes were regenerated by the blind 
newt Proteus on exposure to red light, or pigmenta¬ 
tion restored in full light (Nature, May 1923, p. 237), 
and it may be useful to place on record here certain 
notes made by myself this summer. 

The amphipod genus Niphargus of 4 well-shrimps \ 
blind and colourless, makes a not infrequent appearance 
in quite recently dug wells, which is still an unsolved 
problem in spite of certain speoies found in oaveras or 
deep in lakes. Among twenty forms two have been de¬ 
scribed with degenerate (lemon-yellow) eyes, one with 
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small eyes, two with pale body colour (Stebbing, 1906 
—“ Amphipoda Q ammaridea ”—in " Das Tierreich ”, 
Lief. 21). The lie d’Arz in the Morbihan, south 
Brittany, is entirely devoid of natural water ; the 
inhabitants have dug numerous shallow wells to a 
little below sea-level in whioh the depth of water is 
affected by the tide as if the main supply were filtered 
from the sea, though it is perfectly sweet. Cattle are 
rationed with water by pailfuls poured into shallow 
stone troughs beside the wells, in the largest of whioh 
(not dry with August sun like the others) I found a 
fine male Niphargus swimming on its back quite un¬ 
disturbed by the strong sunlight, much resombling 
a ‘ fairy -shrimp ’ in its motions. The specimen was 
one inch in length, of a yellowish-brown colour, with 
well-marked red-brown eyes which have faded in 
alcohol; there are curious deeply melanic areas at 
the apices of tho peduncles of the second antennuo and 
at the tip of the right first antenna, also at the injured 
point of left first antenna which is broken near the 
base. The specimen does not agroo with any of the 
‘ good ’ species, but many prove to be the partly 
described N. rhipidiophorus (Catta, 1878), also with 
small eyes arid found in a brackish well at the mouth 
of the Rhone. 

Another well contained many small Asellus aqua¬ 
tions L., fully pigmented and with eyes ; A. aquations 
v. freiburgensis Schneider, found in mine-water, was 
colourless with weil-developod eyes, and blind species 
have been found in caves or deep in lakes (Moniez, 
loc. cit., p. 254). 

The Triclad Turbellaria include many blind and 
colourless subterranean forms, one of which— Poly - 
dadodes cavatica (Fries) -may develop pale colours 
and regenerate eyes in springs which emerge to the 
surface. Colourless (v. Corsica Arndt and v. bathycola 
Steinmarm) and eyeless (v. anophthahna Mrazek) 
races of Planaria alpina (Dana) have been discovered ; 
indeed, in its normal situations a varying small pro¬ 
portion of individuals are grey or white instead of 
black, while the young worms are quite colourless 
when hatched, so that failuro of the pigment should 
be relatively easy ; moreover, the frequent reproduc¬ 
tion by eyeless tail-buds might favour the formation 
of blind stocks in tho dark. In tho Loith Hill district 
of Surrey I found n colony of P. alpina breeding 
(sexually) in a stony bed fourteen inches below meadow 
land, tho exit of tho stream being by filtration through 
the overlying soil. Tho worm avoids mud on account 
of its toxicity for the species, and, since it is also found 
at the mouth of nearly every underground field-drain 
in the neighbourhood, the impression obtained was 
that this colony must be the relic of one originally 
living in its typical homo at the head of one of the 
local stony or rheocrene springs, some of which have 
become overlaid with alluvium in the course of time. 
Yet, although the individuals of this subterranean 
colony must have been long deprived of light, they 
were deep black and perfect in eye. Moniez (loo. cit., 
p. 143) has recorded the finding of normally pigmented 
Poly celts nigra (Ehrenberg), Planariu polychroa 
Schmidt, and eyed specimens of Dendrocvdum lacteum 
(Muller) in underground situations. 

On the other hand, keeping Planaria lugubris 
Schmidt (a river speoies very near to polychroa , which 
normally obtains much light) in the dark, I have 
repeatedly observed marked reduction of the dark 
brown extra-enteric colour without any deterioration 
of eye. In another species— Planaria viUa Dugds— 
which is colourless, I nave examined (by courtesy of 
Dr. H. A. Baylis of the British Museum) a local race 
-from subterranean water in Devonshire, the eyes 
of which are perceptibly smaller than in races from 
open streams in south Devonshire or at Aberystwyth. 

' ‘i 
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It would seem that the loss of pigment and eyes in 
subterranean species is by no means immediate, and 
is effected much more slowly than their restoration 
with the light. This is perhaps less surprising on re¬ 
flection that the swift physiological response to light 
in higher animals includes a persistent effect—the 
‘ after image *—which is longer in duration than the 
latent period of response to the stimulus ; application 
and deprivation of light are here not of equal value 
when considered as environmental strains potent to 
disturb the constituents, and if they are not equally 
able to alter a temporary balance it may bo they are 
also not equally able to alter the permanent archi¬ 
tecture of animal cells. We should also recall that 
the effects of radiations, when affecting protoplasm, 
obey the rule required of any physiological stimulus 
that there be sufficient intensity applied for a specific 
minimum of time. This holds good in the physiology 
of vision and is well seen in the production of heritable 
effects by X-rays, as well as in therapeutic experience, 
both with radiations and radium ; it may therefore be 
equally applicable in the case of such genetic modifi¬ 
cations as may conceivably be produced by the pro¬ 
longed effect of light (or its deprivation) on gonadial 
celis. Michael Perkins. 

5 Little Cloisters, 

Westminster Abbey, S.W.l, Oct. 22. 


Vitamin Contents of Grass Seeds from Treated 
Plots. 

I had noted on my farm for many years the animals, 
especially pigs, that had been fed on home ground and 
home grown wheat and barley thrived better than 
those fed on purchased barley meal and 4 cake 

Following upon this, I pegged out in one of my 
fields two areas one area was dressed with dung from 
animals to which foods containing a high content of 
vitamin B had been given; the other area of grass in 
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the same field received artificial manure. The spread¬ 
ing of the dung on the grass was ajb the rate of twenty 
loads to the acre, and the spreading of the artificial 
manure was at the following rate : basic slag 10 cwt. 
to the acre, kainit 3 cwt. to the acre, and sulphate of 
ammonia 1 cwt. to the acre. 

In July of this year the grass was out by hand and 
the seeds from the grasses of each area were kept 
absolutely separate. The .seeds from these grasses 
were threshed out by hand and were fed to rats with 
the view of demonstrating the vitamin oontetit of those 
grass seeds which had been grown on the dunged area 
and that grown on artificial manure* 
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Chart No. 1 demonstrates the growth curve of rats 
fed on dunged grass seeds, and chart No. 2 demon* 
strates the growth curve of rats fed on the artificial 
manured grass seeds. I attribute the increased growth, 
as shown in Chart No. 1, on the dunged grass seeds, as 
due entirely to the vitamin B present in the excreta 
of the animals which had been fed on a high vitamin 
B content diet. This raises an extremely important 
point that vitamin B is present in the embryo of 
grass seeds and is entirely dependent, or certainly 
to a large extent, on the food consumed by the 
animal the excreta of which is used for the manu¬ 
facturing of dung. 

Further details will be published at a later date. 

M. 1. Rowlands. 

1 Rnightsbridge Court, 

12 Sloane Street, S.W.l, 

Oct. 12. 


Handling Molten Lead. 

Several letters were published in issues of Nature 
during September and October 1928 (vol. 122, pp. 349, 
507, 610) under the title “ Can the Hand be thrust 
in Molten Lead without Injury V' In reply to the 
inquiry, two correspondents testified from personal 
experience to the safety of the demonstration. As 
few people seem to have done the experiment even in 
these days, it may be of interest to publish the follow¬ 
ing description of it which has just come under my 
notice in a volume published so long ago as 1594 
entitled “The Jewell House of Art and NatureBy 
Hugh Platte. (Printed by Peter Short, dwelling on 
Breadstreet Hill, at the signe of the Star and are to be 
solde in Paules Churchyard.) 

“ How a man may safely put his finger and hand into 
molten lead, without danger of.burning.” 

“ Take of quicksilver one once. Bole Armoniaek 
of the best two ounces, Camphire half an onnce, 
common Aqua vitae two ounces, first beate, and then 
mingle all these well togither with a pestle in a 
brazen morter, then annoint your hands al ouer 
thrughly well with tliis ointment, and be sure that 
your hands are cleane without itch or scabbe. I did 
see a Dutchman called Haunce, a prety nimble Chimist, 
who after he had set some lead on the fire in a melt¬ 
ing pot, till it became blewish and exceedingly hot, 
hee stirred the same first with his forefinger vp and 
downe, pretending to see whether it were not too hot 
to endure in the palme of his hande, and afterwards 
telling his fellow that it was of a good temper, he 
caused him to poure the same out being some half 
a pound in weight into the palme of his hand©, first 
prepared as before, and presently he poured it into 
his other hand, and so out of one hand into another 
fiue or sixe times together, till in the ende he threw 
the same cold upon the ground. This hee did for a pot 
of the best Beer© in a garden in Southwarke about 
ten or twelve yeeres sithence, in the presence of 
myself and diuers others.” 

E. H. Gregory. 

Rothamsted Experimental Station, 

Harpenden, Herts. 


Regeneration of Spines in Echinus esculent us. 

Regeneration of the spines in Echinus esctdetUus 
is considered worthy of record, and is of importance 
with regard to the short fine spined forms which are 
sometimes obtained in the trawl or dredge* It seem* 
probable that suoh natural, fine spined individuals* 
which are sufficiently strange to oe regarded, not 
unreasonably, as a different species, may have been 
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damaged in some way, as Gy rubbing and exposure 
during a previous capture, and have afterwards' re¬ 
covered as in the case of the sjiecimen observed. 
The observation is also of interest in indicating that 
the species possesses unsuspected powers of regenera¬ 
tion, and may be a favourable subject for experiments 
on regeneration under suitable conditions. 

The accompanying photograph represents, on the 
left, a specimen of Echinus tsculentus which lived for 
some weeks in one of the tanks of the Marine Biological 
Station at Port Erin and, after apparent death, pro¬ 
duced a second crop of spines. The original spines 
first lost their erect condition and lay, as is usual in 
moribund specimens, scattered irregularly over the 



Fig. l. 


surface at the test. The specimen lost its hold upon 
the side of the tank, on which it had migrated to the 
surface of the water. Owing to decomposition of the 
capsular muscles the spines became detached and fell 
to the bottom of the tank. The specimen was, 
apparently, dead. My attention being directed to 
other matters, the specimen was not at once re¬ 
moved, and my surprise wus great when, some days 
later, a new crop of minute spines had made their 
appearance all over the surface of the test. These 
were allowed to remain until some growth had taken 
place, then, being anxious that the specimen should 
not be lost, I preserved it in spirit. 

The dimensions of the specimen and of the new spines 
are as follows : 

Diameter of test at ambitus . . .9-5 mm. 

Height „ . . . .7fi mm. 

Length of major spineH around peristome . 8 mm. 

,, ,, ,, at ambitus . . 4 mm. 

The photograph on the right represents a normal 
specimen from tne same locality as the above. 

H. C. Chadwtok. 

Marine Biological Station, 

Port Erin. 


Sexual Behaviour in Birds. 

What Dr. Marshall is so good as to aay in Nature 
of Oct. 26 in regard to my advocacy of the principle 
of inter-sexual selection makes it, I think, incumbent 
upon me to point out that I did not originate the 
idea of this, any more than of sexual selection in the 
ordinary sense. Darwin had considered the possi¬ 
bilities here also, but unfavourably, which I attribute 
myself to the want of sufficient evidence at that time. 
He Indeed makes prominent mention of certain cases 
in which the usual order of courtship, as between the 
sexes, is reversed, but does not say anything (unless 
I am mistaken) in regard to mutuality in this respect, 
or of another factor which seems to me to have a 
profound bearing on the question. I allude to func¬ 
tional hermaphroditism in birds which, in so far as 
alternate preparation is concerned, I recorded in the 
Zoologist (May 1902) in the case of the great-orested 
grebe, and, later, in Wild Life (July and August 1915) 
m that of the little grebe, where such preparation was 
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carried into action under conditions not admitting 
of doubt. Thus the common ideas as to the profound 
psychological and temperamental differences between 
the ‘ ardent ’ male bird and the ‘ coy ’ female would 
seem to b© based oil error, to the consequent weaken¬ 
ing of any argument so arrived at. The erotic 
foundations being similar on either side, the super¬ 
structure raised on them might very well also be, 
and this, I think, as tending to dispose of an initial 
difficulty, makes the claftH of fact above mentioned 
my principal contribution to evidence in a case which 
had been opened and still remained sub judice at a 
time when I had nothing about it in my not6s. 

Now, however, I have much there which I believe 
to be quite as important, at any rate, from an evolu¬ 
tionary point of view as well as, in many cases, going, 
if not beyond that root principle, at least farther 
hack in it and pointing to other things as well— 
observations, in short, which it is, I think, in a 
high degree the duty of any field observer to place 
upon record (in extenso) if ha can. Should there be 
any channel through winch ho can, without being 
put to the expense of personal production, he would, 
in this instance, be very glad to know of it, since 
otherwise, owing to the little interest taken by any 
but a very small section of the general public in 
original field observation, some half-dozen volumes 
in posse t of that description, seem less likely to be 
awaiting publication than the posthumous waste- 
paper basket. Edmund Skuous. 

Wyke Regis Castle, 
near Weymouth, Dorset. 


The Homogeneous Oxidation of Acetylene. 

For many yearn the slow oxidation of hydro¬ 
carbons has been thought to be a reaction taking 
place at a surface. We have succeeded in demon¬ 
strating the wholly homogeneous character of a 
hydrocarbon oxidation and have obtained conclusive 
proof of the chain nature of the reaction. Just as this 
work was completed, Mr. C. N. Hinshelwood, of 
Oxford, informed us privately that he had obtained 
similar evidence for hydrocarbon oxidation, which is 
to be published shortly. 1 

The oxidation of acetylene by oxygen prooeeds at 
250°-315° through the stages of glvoxal, formaldehyde, 
formic acid, carbon dioxide, and water. Schematic¬ 
ally, the reactions are : 

+ o, + O a 

CHO) -> CO + HCHO —> HCOOH —* CO, + H,0 

CHO J 200 + H, \ CO + H,0. 

All these reaction products have been isolated. 

Kinetically, the behaviour of the reaction is ab¬ 
normal in that the rate of reaction is proportional to 
the square of the acetylene concentration and is 
almost independent of oxygen. 

In packed vessels the rate of the homogeneous 
reaction is reduced manyfold. Instead, a hetero¬ 
geneous oxidation direct to carbon dioxide and water 
takes place, the rate of which is proportional to the 
product of the acetylene and oxygen concentrations. 

A paper describing these results in full will appear 
shortly in the Journal of the American Chemical 
Society. q b. Ristiakowsky. 

S. Lenheu. 
Experimented Station, 

E, I. du Pont do Nemours and Company, 
Wilmington, Delaware. 


* The t»P« l* ‘The Kinetic* of the Oxidation of Ethylene", by 
Thompjon and Hinehelwood, and was published In the Prof. Roy. Soc. 
for September.— Editor. 9 
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Raman Effect and Electrolytic Dissociation. 

A study of the Raman effect in nitric acid at 
various concentrations has revealed two interesting 
features whioh have a bearing on the phenomenon of 
electrolytic dissociation. In concentrated nitric acid 
about 05 per cent acid), nine Raman lines have been 
ound, three of which correspond to water. Of the 
others, three lines showing wave number differences 
of 950, 1312, and 3319 cm.’ 1 seem to belong to the 
HNO, molecule. The other three, which are also 
fount! in nitrates, with wave-number differences of 
030, 089, and 1050 cm. -1 belong to the NO,~ ion. 
Photographs taken indicate that the Raman lines 
belonging to the HNO a molecule gradually disappear 
with increasing dilution. On the other hand, the 
lines belonging to the NO a ' ion increase in brightness 
up to a certain dilution and then diminish with still 
further dilution. The dilution corresponding to the 
maximum brightness of the NO a ~ lines is not far from 
that at which the HNO a lines just disappear. ThiB 
is clear evidence of the dissociation of the HNO a 
molecule. 

Water, which gives three diffuse bands at 3208, 
3419, and 3582 cm.’ 1 wave number differences, shows 
a peculiar behaviour. Not only do the three bands 
become sharper with increasing concentration of the 
acid, but the band corresponding to 3208 cm.** 1 gradu¬ 
ally diminishes in intensity until it becomes very 
faint in the concentrated acid. The band 3582 cm.' 1 , 
which is the weakest of the three in pure water, gains 
rapidly in intensity and becomes in the concentrated 
acid the strongest of the three bands. 

It is expected that intensity measurements, which 
are in progress, will throw light on the current theories 
of electrolytic dissociation. 

I. Ramakrishna Rao. 

Wheatstone Laboratory, 

King’s College, 

London, Oct. 9. 


Molecular Spectra and Molecular Structure. 
Those who contributed to the recent Faraday 
Discussion on molecular spectra and molecular 
structure have now sent their written versions to the 
secretary for publication. Instead of the report we 

g ave of Prof. Barker’s explanation of the double Q 
ranch of ammonia at 10-3 m and 10-7 m (Nature, 
Oct. 12, p. 587), we should like to substitute Prof. 
Barker’s own written version : 

“ The ammonia molecule probably has the form of 
a triangular pyramid of small altitude. Two of the 
four fundamental modes of vibration involve an oscil¬ 
lation of the N atom along the axis of symmetry, i.e. 
normal to the plane of the three H atoms. The band 
at 10*5 is associated with a symmetrical motion of 
the H atoms such that the distance between them 
increases when the N atom approaches the plane in 
whioh they lie. The equilibrium position of the N 
atom may be upon either side of this plane ; hence 
the potential energy function exhibits two minima 
separated by a relatively low maximum. Two 
eigenfunctions must therefore be associated with 
each vibration state, one being symmetrical and the 
other anti-symmetrical. Because the two equilibrium 
positions are not far apart these two functions involve 
slightly different amounts of energy, and the vibration 
levels are all double. Finally, sinoe transitions are 
always between states of opposite symmetry character, 
e,g. 1 ,—y 2, or l t —y 2 fl , two absorption bands appear 
with slightly different frequencies. 

W. E. G ABNER. 

J. E. Lennard-Jones. 

The University, Bristol. 
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New Cellulose Methylene Ether. 

Symmetrical diohlorodimethyl sulphate isolated by 
Fuchs and Katscher (Bar., 60, 2288; 1927) has been 
found to react with soda cellulose (using Haworth’s 
technique) giving monomethylene cellulose pf maxi¬ 
mum OCH, content 17*2 per cent and corresponding 
with the formula CtH 7 O a (OH) (0*CH t ). 

Other methylene inorganic ana organic esters give 
somewhat similar results. This reaction is evidently 
exactly analogous to that between soda cellulose and 
dimethyl sulphate, exoept that only two of the three 
hydroxyl groups of the C 6 H ]0 O s unit take part in it. 

Hitherto, all work on the reaction between cellulose 
or starch and formaldehyde has given either the so- 
called 1 absorption compounds or with acid catalysts 
only partially methyleneated products. Two recent 
papers on this subject deal with these aspects of the 
reactions (Blanksma, Rec . Trav. Chim 301 ; 1929, 
and Meunier and Guyot, Comptes rendu* t 188, 500 ; 
1929). It is hoped to be able to establish the structure 
of monomethylene cellulose now described for the 
first time, and particularly to apply the reaction to 
many of the sugars and starches. 

Monochlorodimethyl sulphate reacts with soda 
cellulose giving a mixed methyl methylene cellulose 
ether of limited interest only. 

Frederick C. Wood. 

21 Egerton Road, Fallowfield, 

Manchester, Oct. 18. 

Influence of Particle Size on Diamagnetism. 

In a recent note to Nature (July 13, p. 53), Sir 
C. V. Raman referred to some experiments made with 
me which showed that the diamagnetic susceptibility 
of graphite foils off steadily with increasingly fine sub¬ 
division of the substance. A single crystal of graphite 
gave a specific susceptibility ( x -10*) equal to 18*1 
parallel to the hexagonal axis, and 2*7 perpendicular 
to it, the average over all directions being 7*8. With 
powdered graphite this number diminishes to 5*1, 
while for finely divided colloidal graphite it falls so 
low as 2*2. 

Further experiments by me have disclosed a similar 
effect with metallic antimony, though not of such a 
striking character. Massive antimony has a specific 
susceptibility ( x - 10*) equal to 0*78, which diminishes 
to 0*71 with colloidal antimony when the average 
particle size is 6 a and further drops to 0*54 with 
particles 150 mm in size. It is known that the dia¬ 
magnetic susceptibility of antimony falls off with 
rise of temperature, or on fusion, and that it is con¬ 
siderably less for antimony in chemical combination 
than for the free metal. It appears that mechanical 
subdivision or 1 colloidalisation ’ influences the dia¬ 
magnetism in the same way. 

V. I. Vaidyanathan. 

Annamalai University, 

Chidambaram, South India, Oct. 1. 

Periodic Precipitations and Diffusion. 

In a recent communication (Proc. Roy. Irish Acad., 
38 B, p. 445) we classed Prof. Wolfgang Ostwald’s 
theory of periodic precipitations amongst those in 
which precipitation should occur at or near the 11 head 
of the diffusion column In reality, as Prof. Ostwald 
has kindly pointed out to us in a private communica¬ 
tion, according to his theory the 4 ‘critical mixture 
ratio ”, which determines the formation of a pre¬ 
cipitate; should always lag behind the head of the 
diffusion column. This objection to Ostwald’s theory 
is therefore not valid. Hugh Ryan. 

R. J, DOYtE. 

University College, Dublin. 




November 10, 1929] 


NATURE 


763 


The Shannon Hydro-Electric Power Development Scheme. 


ALTHOUGH not quite equal in capacity to the 
xjl leading modem hydro-electric installations of 
the North American continent, some of which have 
been noticed in previous issues of Nature , 1 the 
Shannon undertaking, which is now at the point of 
effective operation for partial development, is a 
notable enterprise for a country 
of the size and resources of the 
Irish Free State. Indeed, it may 
justifiably be described as a 
national adventure, ambitious in 
scope and fraught with moment¬ 
ous economic consequences. On 
one hand, its promoters and ad¬ 
vocates expect it to rehabilitate 
the industrial activities of the 
country; on the other hand, 
doubts have been, and continue 
to be, freely expressed as to the 
possibilities of its financial suc¬ 
cess. The boldness of its concep¬ 
tion in unpropitious circumstances 
and the importance of the r61e 
which it is designed to play in 
the resuscitation of Irish industry, 
entitle it to attention as a remark¬ 
able engineering achievement of 
modern times. 

Actually under consideration 
and execution for the past six 
years or so, the inception of the 
scheme really dates back to the 
year 1918, when the British Gov¬ 
ernment became anxious about 
the shortage of ooal supplies, and, 
searching for other sources of 
power, appointed in June of that 
year a committee to report on the 
water power resources of the 
United Kingdom. In the follow¬ 
ing November a sub-committee 
for Ireland was nominated with 
the same terms of reference. As 
the reports and findings of these 
committees have already been 
published and commented upon 
in Nature, there is no occasion 
to say more here than that the 
Irish Sub-Committee selected four 
rivers (the Shannon, the Erne, the 
Bonn, and the Liffey) for investigation, and made 
them the main theme of their Report of Dec. 0, 
1920, together with a number of important recom¬ 
mendations on water power development generally. 

The matter was further considered by a Com¬ 
mission of Inquiry into the Resources and Industries 
ol Ireland whioh reported in 1922. The next step 
appears to have been taken on the initiative of the 
German firm of Siemens-Sohuokwerke, whioh in 
February 1924 placed before the Irish Free State 
Government certain proposals for developing the 
* fflttfBB, Aug. 27 and Sept, «, 1227, and July 27, 1022, 
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By Dr. Brysson Cunningham. 

hydro-electric capacity of the Shannon. In Sep¬ 
tember of the same year the Free State Government 
referred these proposals to four continental experts 
(Messrs. Waldemar Borgquist, of Stockholm, Eugen 
Meyer-Peter and Arthur E. Rohn, of Zurich, and 
Thomas Norberg Schulz, of Christiania (Oslo)) for 



FiG. 1.—The baain ol the river Shannon. 

consideration. The report of these engineers was 
favourable, subjeot to some suggested modification 
of the plans in detail. The Irish Government 
thereupon adopted the scheme and initiated legis¬ 
lation in order to give it effect. Passed by Dail 
Eire&nn in April 1925 and by the Oireachtas in 
the following June, the Shannon Electricity Act 
duly became law, and the execution of the necessary 
constructional works was forthwith entrusted to 
, .the German company. 

The Shannon is the longest river in Ireland, and, 
indeed, in the British Isles. Its total length from 
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source to mouth is 240 miles ; its main stream, 
exclusive of the tidal estuary below Limerick, is 
about 100 miles. The catchment area above Kilia- 
loe is some 4500 square miles, nearly one-sixth of 
the area of the Free State. The upper course of 
the main stream for a length of 125 miles lies 
mainly on the great central plateau of Carboniferous 
limestone, running through three great lakes (Lough 
Allen, Lough Roe, and Lough Derg) which have 
an aggregate surface area of 65,000 acres. For 
this part of its course the river is a sluggish stream 
with a fall of not more than 55 feet, which is less 
than 6 inches per mile. The lower course from 
Killaloe to Limerick, a distance of 15 miles, is 
very different in character. The fall is more than 
90 feet, or 6 feet per mile, and it is this section of 


of works below Killaloe and comprises a weir 
across the river bed to maintain the water level 
and divert the required amount of flow into the 
head race, an artificial channel about 7£ miles 
in length, which conducts the stream at constant 
level to the power station at Ardnacrusha, with its 
penstocks and turbines ; and finally the tail race, 
1{ miles long, which conveys the discharged water 
back into the bed of the Shannon at a level of 
about 100 feet below the point of intake. 

The weir is situated at Farteen Villa, 5J miles 
below Lough Derg, on a site consisting of an outcrop 
of hard red Devonian sandstone covered with 
shingle. Lake conditions will be continuous right 
up to the weir, so that it is anticipated that very 
little silt will be formed. Before deciding upon 



Kiq. 2.—View of intake building at Partwn Villa otter Ailing of bend race hod begun. 


the river which is being exploited for the production 
of power. 

* It has been a fortunate circumstance that river 
flow data were to hand covering an extensive period. 
The available discharge ranges from 900 cusecs to 
32,000 cusecs, the former being minimum dry 
weather flow, and the latter, discharge during flood 
in the winter season. With a rainfall of 946 mm., 
the average discharge in the lower part of the river 
is 8500 cusecs. 

The Shannon project in its entirety envisages 
three successive stages of development for the 
whole river, involving in the later stages impound¬ 
ing works at the lalffes in order to inoreaae their 
storage capacity. As a complete account would 
take more space than is available at the moment, 
attention will be confined in this article to the first 
stage or “ Partial Development which is the 
extent of the present undertaking. This consists 
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the design, which had to make provision for full 
discharge of the river in case the power station 
should be closed down, a series of experiments was 
carried out with various models at the hydraulic 
laboratory of the Technical High School, Berlin, 
under the supervision of Prof. Dr. Ing. Ludin. 
The experiments, in which the effects and charac¬ 
teristics of the flow of the river, taken at its maxi¬ 
mum of 920 cub.m. per sec. (32,000 cusecs), were 
carefully studied, resulted in the selection of an 
arrangement of six openings, the two central 
apertures being each 10 m. wide, and two pairs of 
side openings, each 18 m. wide. The central 
openings are provided with low sills 10-9 m. 
below upstream water level, and the other four 
at first with high sills, or crests, at 2*70 m. 
below the same datum. Afterwards, the two 18 m. 
wide openings on the left bank of the river were 
replaced by two 10 m. wide openings with low sills 
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similar to the two central openings, thus making 
foor deep sluices and two shallow sluices. A fish- 
pass is also provided. 

The intake works at the entrance to the head 
raoe comprise three sluice gates each 25 m. wide 
and 5*7 m. deep, operated by mechanism from a 
bridge gangway, and a ship’s pass 10 m. wide and 


5*9 m. deep. This last is required for navigation 
purposes, since the old Shannon Navigation Canal 
will no longer be available. Under tne new con¬ 
ditions, boats from Limerick will traverse the Abbey 
River, then the Shannon for a short length, then 
the tail race as far as the power house, where a 
couple of locks rising 100 feet and capable of taking 
150 ton craft, will give them access to the head 
race, whence they can pass into the upper river 
channel. 

The power house is at Ardnacrusha, a few miles 
above Limerick. It is a reinforced concrete build¬ 
ing with six openings in the base or dam to admit 
the flow. For the present, only tliree are being 
utilised, and these lead to three penstocks or steel 
pipe conduits, each 6 m. in diameter and 40 m. 
long, set at an angle of 59° to the vertical. At the 
foot they are deflected to the horizontal and taper 
gradually to a diameter of 4*8 m. as they enter the 
special casings of the turbines. These are of the 
Franois type, set vertically and designed to develop 
from thirty to forty thousand horse-power eaoh, 
according to the available head, which varies with 
the tidal level in the estuary, from 86 feet to 115 
feet. At normal inner water and moan tide levels 
the head is 94 feet. The turbines are geared 
directly to 30,000 k.v.a., 10,500 v. generators 
running at 150 revolutions per minute with a 
power factor of 0*7. The three turbines will thus 
develop some 90,000 horse-power, which is con¬ 
sidered sufficient for the demands of the Irish Free 
State for the present and the immediate future. 
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At a later date, three more turbines can be installed, 
and the output doubled. 

The intention is to supply electricity over the 
whole countryside by means of a network of trans¬ 
mission lines running north, south, east, and west. 
The electrical energy generated at 10,50$ volts in 
the power station at Ardnacrusha is there * stepped 
up 1 to voltages of 110,000 and 
38,000. At these respective poten¬ 
tials, it is transmitted over three 
main sets of high tension trans¬ 
mission lines. The 110,000 volt 
lines form the primary distribu¬ 
tion. A six conductor line runs 
from Ardnacrusha to Dublin, a 
distance of 1J6 miles, and a three 
conductor line to Cork, 59 miles. 
The 38,000 volt lines are designed 
to effect loop transmissions, and 
the 10,000 volt lines are to be used 
for local distribution, conveying 
the current to 10,000/380/220 volt 
transformer stations in towns and 
villages. 

Current was supplied over the 
transm ission 1 ines for the first 
time in an operating sense on the 
evening of Oct. 21 last to prac¬ 
tically all centres of population 
in the Irish Free State south of 
a line drawn between Galway and 
Dublin. The area north of Dublin 
will be connected up by the time 
this article is in print, and, finally, the capital itself 
within a few weeks will be included in the service 
controlled by the Electricity Supply Board. 

It is this widespread national service which 



Flo. 4.—Spiral cualng of a 36,000 h.y. turbine. 


constitutes the serious economic aspect of the 
question. The scheme contemplates the creation 
of a universally electrified Free State, But Ireland, 
at any rate at* present, is almost wholly an agricul¬ 
tural country ; its manufactures, except in some 
.few detached areas, are of negligible account. Is 
it possible to create a demand throughout the 
country which will reimburse the national exchequer 



Fro. 3.—Oenerutorl. completely erected. 
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for the eight millions or so of expenditure on the Considered as an engineering enterprise, the 
scheme, or, at any rate, meet the capital chargee soheme is a definite success, in that it has undoubt* 
on the outlay, together with expenses of operation ? edly been carried to the point of effective realisation, 
For the moment, the supply is greatly in excess of ana great oredit attaches to those whose duty it 
the demand, which depends almost entirely on has teen to work out the manifold technical details 
consumption for civic ana domestic purposes. Even associated with an undertaking of this magnitude, 
in regard to domestic application, the proposition Not least among the difficulties have been the 
is not very attractive to the potential consumer, problems of transporting and handling heavy pieces 
who, as an Irishman, is notoriously conservative of plant and huge quantities of material in localities 
in hie habits and unlikely to be won over to new not altogether Favourable for such purposes. The 
methods unless they are accompanied by palpable total equipment for the electrical and mechanical 
saving in expense. The idea at first entertained part of the installation weighed 34,000 tons, and 
of supplying current to the Dublin switchboards about 6000 tons of this had to be shipped from 
at a cost of about \d. per unit has long since been Germany, unloaded at Limerick or the vicinity, and 
abandoned, and oritics of the scheme now hint at transported to the power station and weir with 
the imposition of rates which may well be con- rather inadequate facilities for handling. Exoava- 
sidered prohibitive except to the well-to-do house- tion operations at the power station involved the 
holder. Dublin, indeed, will be the chief oustomer ; removal of a quarter of a million cubic yards of 
at present it takes something like four-fifths of the earth and 200,000 cubic yards of blue limestone 
electric current produced in the Free State, largely rock. The concrete dam at the base of the building 
for its tramways. But the Dublin tramways are contains 80,000 cubic yards of concrete. Construe* 
already suffering from the competition of motor tional operations were in the hands of the Siemens- 
omnibuses, and the fate of tramway undertakings Bauunion, associated with the Siemens-Schuck- 
in Great Britain is not reassuring for a lengthy werke A.-G., the main contractors for the entire 
continuance of this channel of consdmption. undertaking, to whom we are indebted for the 
Praotioally, the question resolves itself into the photographs accompanying this article, 
problem of the creation or resusoitation of Irish The Shannon installation is a convincing m&ni- 
industries requiring large supplies of power and the festation of the confidence of the Free State Govern - 
establishment of manufactories throughout the ment in the future commercial development of the 
country ; and on this issue few will dare to speak country, and all well-wishers of the Emerald Isle 
confidently. will hope that its anticipations may be realised. 

Graptolite Centenary, 1829 - 1929 . 

By Dr. Henry M. Ami, Laboratory of Geology and Palaeontology, Ottawa, Canada. 

I T was in 1829 that Adolphe Brongniart first many countries, that some notice of the rdle which 
described * graptolites \ two of them, and they played might be considered timely. Thus, 
both from the black carbonaceous Bhales of the graptolites settle the age of the Bendigo goldfields 
Point Levis cliffs opposite the city of Quebec, of Australia ; they settled the succession of the 
Canada. Brongniart was a botanist, and although highly folded Shropshire and other rocks in 

graptolites are marine animals of the hydroid type, western England, Wales, etc. ; the ‘ Highland 

these two forms went the rounds of the different controversy”; the * Quebec Group’ of Logan in 

museums of natural history in tho Jardin des Canada ; the ‘ Taconic controversy ’ of the New 

Plantes, Paris, and at last were described in the England states ; and of similar problems in Scan- 
Prodrome for 1 JSS 9 as plants. Plants they do cer- dmavia, Bohemia, France, and in the two Americas, 
tainly appear to resemble, giving leaf-like expan- north and south, all along that belt of Andean and 
sions, venations, moas-like characters, etc., all of Cordilleran mountain chains in which palseozoio 
which led early palaeontologists to ascribe generic strata, also carrying graptolites, occur from Pata- 
arid specific names to the graptolites they described gonia (Argentina ana Chile) to Alaska and the 
—Pfyllograptua angustifohus, Dipl, folium, Tetragr. Yukon. 

bryonoides, etc. Canada is par excellence a paradise for graptolites ; 

Graptolites are all extinct forms of life ; they and graptolites in a remarkably fine state of pre¬ 
abounded all over, and in the waters of the Palno* serration have attracted British and other palseon- 
zoic ooean, when that continent * Laurentia * tologists, whilst Hall's graptolites from Quebec are 
first exposed its gneissic and granitic mass above famous the world over. Canadian species are 
the level of the waters, and graptolite remains, by recognised in Australia, Europe, Africa, and the 
tens of millions, in certain strata of palfiBowio age Americas. Sir Wm. Logon, T. Sterry Hunt, 
comprising part of the earth’s crust which was Elkanah Billings, Sir Wm* Dawson, Spencer, and 
subjected to intense folding and accompanying others in Canada; Emmons, Vanux^m^ Hail, 
distortion ami dislocation. The very presenoe of Walcott, Weller, Ruedemann, and others in the 
graptolites in those rock-formations has helped so United States, all attacked the difficult problems 
materially to unravel some of the knottiest prob- o* the Lower Pateozoic, and graptolites had thrir 
lems in stratigraphy and chronological geology siy. The * knights of the hammer' in Great 
which presented .themselves to the human mindm Britain and Wales : Hicks* Ramsay, Avejiftfe, 
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Jokea, . Sir Archibald Geikie, Peach, Home, 
Lap worth, Many and Watte, had many swords to 
cross before the true decipherings of the lower and 
upper zones of graptolites in the highly contorted 
strata were effected and orderly sequence recog¬ 
nised. 

Of all the men, however, who threw light upon 
graptolites and their value as horizon-markers, 
there came one—Charles Lapwotth—as if sent in 
the nick of time, who, with his assistants in Mason 
College and the University of Birmingham, Prof. 
W. W. Watts, Miss E. M. R. Wood (now Dame 
Shakespeare), and Miss Gertrude Elies, established 
a school for studies in graptolites, completely 
revolutionising the situation the world over. 
Lapworth’s discovery of the 4 sicula \ the remains 
of the old free-swimming zoid, and the part it 
plays in the economy of the group was a revelation. 
The modes of budding, the precise angles and 
directions taken, was a key which opened the door 
to rational interpretation of this remarkably useful 
type of life in deciphering difficulties in tectonics. 
Suffice it to say that Lapworth has left behind him 
many monuments, but his contributions to science 
in his systematic and satisfactory classification 
of the graptolites and their contemporaries, the 


Rkabdophora, his monographs in the Palaeonto- 
graphical Society's memoirs, together with whole 
volumes of as vet unpublished manuscripts on the 
graptolites and graptolite zones of Canada, mark 
him out as a great 1 light \ a true naturalist in the 
highest sense of the word. In her “ Evolution of 
the Graptolites ”, also, Miss Elies, of Newnham 
College, Cambridge, on whose shoulders Lap worth’s 
mantle naturally fell, has co-ordinated the develop¬ 
ment of graptolites in time with the zones of their 
occurrence in the earth's crust. In critical regions 
of great geological complexity, the very presence 
of a graptolite was and is the signal for great 
rejoicing among structural geologists. 

The greatly folded strata of Scotland, western 
England and Wales, of the St. Lawrence Valley 
in Canada, or of the Hudson River Valley in the 
United States, or those of the Scandinavian 
palaeozoics (where Linnarsson, Brogger, Tftmquist, 
Tullberg, Holm, Wiman, and others have wrought), 
or of other parts of the earth which held many 
‘ nuts to crack \ have been the witnesses of intensely 
interesting discussions in which graptolites played 
a most conspicuous part, humble yet important 
types of life, the centenary of whioh is marked by 
the present year 1929. 


News and Views. 


His Majesty the King has approved of the follow¬ 
ing awards this year by the president and council of 
the Royal Society in respect of the two Royal medals : 
A Royal medal to Prof. J. E. Littlowood, for his work 
on mathematical analysis and the theory of prime 
numbers* A Royal medal to Prof. R. Muir, for his 
contributions to the science of immunology. The 
following awards have also been made by the president 
and council: The Copley medal to Prof. Max Planok, 
of the University of Berlin, for his contributions to 
theoretical physics, and especially as the originator of 
the quantum theory. The Davy medal to Prof. G. N, 
Lewis, of the University of California, for his contribu¬ 
tions to classical thermodynamics and the theory of 
valency. The Hughes medal to Prof. Hans Geiger, of 
the University of Kiel, for his invention and develop¬ 
ment of methods of counting alpha and beta particles. 

- The following is a list*of those recommended by 
the president and council for election to the council 
of the Royal Society at the anniversary meeting 
on Nov. 80 :— President: Sir Ernest Rutherford; 
Treasurer : Sir Henry Lyons ; Secretaries : Dr. H. H. 
Dale and Dr, F. E. Smith ; Foreign Secretary : Lord 
Rayleigh ; Other members of council: Dr. E. J. Allen, 
Dr. C, Bolton, Prof. A. E. Boycott, Prof. C. G. Darwin, 
Dr. C. G. Douglas, Sir Alfred Ewing, Prof. E. W. 
Hobeon, Sir Frederick Hopkins, Dr* W. H. Mills, 
Prof. K, A. Milne, Sir Peter Chalmers Mitchell, Prof. 
J. C. Philip, Dr. A. B. Randle, Mr, A. A. C. Swinton, 
Prof. W. W. Watte, Prof. C. T, R. Wilson. 

news concerning thv conditions of 
scientific workers in Russia have again reached Great 
Britain in the shape of newspaper reports to the 
S. F. Oldenburg, the well-known 
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orientalist and the second oldest member of the 
Leningrad Academy of Sciences, who has been its 
permanent secretary for twenty-five years, has been 
dismissed by the Soviet Government. The reason 
for this extraordinary action is purely political; for 
Prof. Oldenburg is officially charged with concealing 
from the Government, on the premises of the Aca¬ 
demy, some important documents, in particular, the 
original aot of abdication by the Tsar, and ac¬ 
counts of several pre-revolutionary political organisa¬ 
tions, thus wilfully depriving the Government of 
material that could be helpful in tracing counter¬ 
revolutionary plots. It is stated that a police-raid 
has been carried out on the premises of the Academy 
on the information supplied by one of the new ‘ red * 
academicians, elected by order of the Government 
some months ago. Several of the old academicians 
then protested against this order, but Prof. Olden¬ 
burg, always one of the most loyal supporters 
of the present Government, insisted on carrying it out 
to the letter. The effect of admitting politicians into 
a scientific institution on a party basis has soon 
become apparent. 

In the House of Commons on Nov. 6, Lieut.-Col. 
Fremantle had down the question, “ To ask the Prime 
Minister if it is the intention of His Majesty's Govern¬ 
ment, in appointing the Royal Commission on the 
Civil Services, to review the status and functions of 
the large body of scientific and technical experts en¬ 
gaged in the Civil Services, with a view to the further¬ 
ance of scientific knowledge, methods, and research 
of those services ; and if, seeing that there is no repre¬ 
sentative of science nor anyone engaged in the appli¬ 
cation of science to the needs of the ooifimunity, he 
will consider the addition to the Royal Commission 
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of a due proportion of such representatives The 
answer given by the Chancellor of the Exchequer was : 
11 The Royal Commission has been appointed to 
inquire into and report on the structure and organi¬ 
sation of the Civil Service, conditions of employment 
of Civil Servants, and conditions of retirement from 
the Civil Service. Its terms of reference have been 
widely drawn, and it wi\\ be for the Commission itself 
to determine the extent to which the various subjects 
within the scope of the reference can profitably be 
reviewed. I am satisfied that the Commission as now 
constituted is well adapted to the purposes of the 
inquiry ami 1 am not prepared to enlarge its numbers.” 

As often occurs in Parliamentary replies, the main 
point of Col, Fremantle’s question is evaded. The first 
sentence merely summarises the terms of reference, 
and the second asserts that the Commission is capable 
of determining their scope. When, however, it is 
stated that the Commission “ is well adapted to the 
purposes of the inquiry ”, we dissent most strongly. 
In the selection of its members no consideration seems 
to have been given to the necessity of including anyone 
who understands what, science and research mean in 
the Htate service. Such subjects ns relative rates of 
pay for men and women, position of cx-Service men, 
and so on, will no doubt be well represented in evi¬ 
dence and carefully judged by the Commission, be¬ 
cause no special knowledge is required to comprehend 
them. We have for less confidence, howevor, in the 
ability of the Commission to appreciate the significance 
of the scientific and technical Hides of the Civil Service 
and to place them in such correct adjustment with 
the administrative branches as is demanded by 
modern conditions. 

By cultivating the tubercle bacillus through a long 
series of generations on a bile medium, Calmette, in 
association with Gu6rin, has succeeded in rendering 
the organism non-virulent though still possessing 
protective and immunising powers. A preparation 
containing this modified tubercle bacillus under the 
name B.C.G. (that is, ‘ B i 1 e-Calmette - Guerin *) is now 
being tested on the large scale as a preventive vaccine 
against tuberculosis both in man and in animals. 
According to reports which have apjieared in the 
daily Press, Prof. Cantaouzdne, of Bucharest, has 
carried out tests with this preparation in Rumania 
during the i>ast three years, involving the inoculation 
of 17,535 persons, which incontrovertibly show the 
value of the preparation. Out of more than 1000 
children living in surroundings favourable to the 
development of tuberculosis who had been vaccin¬ 
ated, not a single case had been reoorded, and no ill 
effect had followed vaccination or re-vaccination 
with B.C.G. 

In Australia, Prof. Woodruff and Mr. Gregory have 
carried out experimental work with the B.C.G. 
vaccine as a preventive of tuberculosis in cattle (Jour, 
of the Council for Scientific and Industrial Research, 
vol. 2, 1029, p. 137. Melbourne : H. J. Green). A 
number of calves were inoculated with amounts of 
B.C.G. up to 100 mgm. None of the animals showed 
any ill effects, the only lesion produced being a small 
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nodule whioh in course of time generally disappeared. 
Twenty vaccinated calves were afterwards tested by 
intravenous inoculation of virulent tubercle bacilli to 
determine their resistance towards virulent infection. 
Six of theso animals died as a result of extensive 
tuberculosis in about the same time as unvaooinated 
control animals. The remaining fourteen showed 
some clinical symptoms but later became normal, and 
on slaughter, although some lesions of tuberculosis 
were found, in the majority these did not appear to 
be progressing. It is concluded that B.C.G. vaccina¬ 
tion confers some degree of resistance towards infec¬ 
tion with virulent tubercle bacilli. 

There has recently been issued, as a White Paper, 
the Report of the Departmental Committee on the 
Royal Veterinary College appointed last year by the 
Minister of Agriculture and Fisheries (London : H.M. 
Stationery Office, Is. 3r/. net). The Committee, 
which sat under the chairmanship of Sir C. «J. Martin, 
was asked to consider and report generally on the 
reconstruction of the Royal Veterinary College anti 
the probable cost, and to advise what arrangements 
should be made in respect of the Animal Pathology 
Research Institute now situated at the College. After 
referring to the deplorable condition to which the 
College has been reduced both an regards buildings 
and finance, the Committee states that thiH ” has not- 
been due to any lack of enthusiasm on the part of 
those few members of the Governing Body who for 
many years past have been sufficiently public-spirited 
to devote attention to the affairs of the Collage, or 
to the small staff who, despite their meagre salaries 
and wholly inadequate facilities, continued loyally at 
their work. It is nothing less than extraordinary that 
the College has been able, in spite of the most de¬ 
pressing circumstances, to turn Out year by year a 
regular flow of qualified students.” A possible way 
out of the difficulties was offered after the War when 
the Ministry made a definite suggestion to the Gover¬ 
nors for the transference of the College to Cambridge, 
but the Committee reports that “ For reasons whioh, 
on consideration, we are bound to say appear to us to 
have been adequate, the Governors could not see 
their way to accept the suggestion ”, and later, “We 
are of the opinion that a transfer to another city would 
be inimical to its best interests The Report con¬ 
tains considerable detail of the course of training 
necessary for the scientific attainment desirable for a 
veterinary surgeon and the status of the veterinary 
profession, and passes on to deal with the accommo¬ 
dation and equipment needed to meet the increasing 
demand for adequately trained veterinarians, not 
only as veterinary practitioners but also by the State 
and public authorities at home and in the ooloniee. 

The principal conclusions of the Committee may 
be briefly summarised as follows. The condition of 
the Royal Veterinary College is a national disgrace; 
it needs rebuilding and re-equipping. For reasons 
detailed, a rural site is undesirable. The College 
Should be situated in the vicinity of a centre of popula¬ 
tion and should be closely associated with a univer¬ 
sity. It would be in the best interests of the College 
to remain in London and to secure recognition os a 
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School of the University of London. A building as 
planned could be erected on the site at Camden Town 
where it has been since its foundation in 1791. The 
estimated approximate cost of the suggested new 
buildings, including equipment and freeholds, may 
be put at £300,000. The cost of staffing and main¬ 
taining the new College would involve an additional 
charge on the College funds wliich may be roughly 
estimated at £21,000 per annum. It would be unwise 
to embark on the erection of new buildings unless 
such additional income were in sight. The Research 
Institute should remain where it is, but should be 
provided with a Field Station in the vicinity of 
London for the purpose of experimental work with 
the larger animals, and a sum of £25,000 should he 
made available for its purchase and equipment. The 
government of the College should be reconstituted 
under a revised charter. Exclusive responsibility 
should he in tho hands of a small body of men, selected 
for their personal qualities and acquaintance with the 
needs of veterinary education. 

On Nov. 8, an important meeting was held at the 
Caxton Hall, Westminster, to further the fund for the 
establishment of a school of archaeology in Iraq. It 
will be remembered that this was a cause which the 
late Miss Gertrude Bell had much at heart, us was 
shown by the letters, previously unpublished, written 
by her, which appeared in the Times that morning. 
The chair was taken by Major-General Sir Percy Cox. 
who read a letter of support from the Prime Minister, 
who was unable to be present. Among the speakers 
were the Archbishop of Canterbury, Mr. L. S. Amery, 
Lady Astor, Sir Frederic Kenyon, and Sir Francis 
Humphreys, the newly appointed High Commissioner, 
who, assuring the meeting of his sympathy, under¬ 
took to make another attempt to induce the British 
Treasury to contribute. Of all the tributes to the 
work of Miss Bell, that of Mr. Amery was most 
striking, informed as it evidently was by a knowledge 
of all she had done in Iraq, both as an archaeologist 
and as a government officer during and after the War. 
Significant, too, was his expressed hope that recogni¬ 
tion of the effect of achievement in the sphere of 
culture as affecting a nation’s international standing 
might lead to the establisliment of a ministry for these 
matters. The Hon. Secretary of the Fund, Sir Edgar 
Bonham-Carter, stated that the fund now stands at 
£6000 and that the Trustees of the British Museum 
have agreed to devote to the School the income from 
the £6000 left by Miss Bell in her will. It is hoped to 
raise a sum of £44,000. 

Some points of general interest to archaeologists 
were put forward by Sir Rennell Rodd when presiding 
over the annual meeting of the subscribers of the 
British School of Archaeology in Athens, which was 
held in London on Nov. 5. Pointing out that our 
knowledge of the ancient world is growing rapidly, 
and that, moreover, there is so much to be done that 
it is beyond the resources of a single nation, he sug¬ 
gested that some projects of archaeological research 
might be made a matter of international effort. He 
considers that this might be a function of the Com¬ 
mittee for Intellectual Co-operation of the League 
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of Nations. He went oil to indicate as a further 
activity the identification and classification, according 
to priority of interest, of sites for ultimate explora¬ 
tion and protection. While opinion may differ as to 
the suitability of this Committee as at present con¬ 
stituted to undertake the work, there cafi be no 
two opinions that international organisation and 
co-ordination are greatly to be desired. Those who 
know something of the inner workings of archaeo¬ 
logical exploration since the War are well aware that 
it haH been hampered and also that effort has been 
wasted through lack of such international co-opera¬ 
tion. We hope the matter may not be allowed to rest 
here. 

We have received from a correspondent, W. W. L., 
a letter in which, referring to notices of works on 
witchcraft which have appeared recently in Natitbk 
(see ^specially Oct. 5, p. 521, and Nov. 2, p. 678), the 
question is raised as to the attitude of modern writers 
on this subject. Jt is suggested that they assume 
tacitly that Gurojman religion and inodes of thought 
arc superior to ‘ pagan \ thus taking tip the attitude 
of tho early Jesuit writers and at the same time 
ignoring the results of modern research, which has 
shown how far Christian symbolism, ritual, and 
dogma were pagan and taken over from other religions. 
Our correspondent evidently has in mind references 
which have been mad© from time to time to the 
question of the existence of witchcraft as an organ¬ 
ised religion opposed to the Church. It should, how¬ 
ever, be obvious to those who have followed the 
recent literature that to seek for evidence of some¬ 
thing more in witchcraft than either a mere k survival ’ 
or hysteria and delusion does not necessarily involve 
either acceptance of the view of the medieval, or later, 
Roman Church or ignorance of the primitive or pagan 
elements in Christianity. Miss Murray, in “ The 
Witch Cult in Western Europe ”, and other writers, 
working on anthropological lines, have built up the 
theory of a fertility cult which survived among the 
people. It extended to some of the ruling classes, 
who used it for their own ends ; for example, Bothwell 
and Gilles de Rais. Miss Murray thinks that such 
individuals as these were the leaders who embodied 
the fertility god in an organised religion. In other 
words, Miss Murray thinks she has found the real 
facts which underlie the accusations of the Church. 
In a sense, then, she is 1 orthodox If from time to 
time our reviewer has referred to evidence which 
might be held to support her view, it is rather because 
he must confess himself as, on the whole, a sceptic. 

At a meeting of the Section of Psychiatry of the 
Royal Society of Medicine, held at the Wellcome 
Historical Medical Museum on Tuesday, Nov. 12, 
the president, Sir Robert Armstrong-Jones, gave an 
address on auj>er9tition. Superstition, he said, is the 
encroachment of faith on the rights of reason. It is 
most often founded on ignorance and it is difficult to 
explain it among educated people. Psychologically, 
it is suggestion based upon the instinct of fear, although 
curiosity and the instincts of reverence and awe enter 
into it. In the sixteenth and seventeenth centuries 
it was heresy not to believe in witchcraft. Omens were 
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Bought for everywhere, in the Right of birds, in the 
power of numbers, in rivers, and in the heavenly 
bodies. Many who admitted the influence of witch¬ 
craft were undoubtedly insane and were the victims 
of cerebral disorders, but were regarded as in the 
control of and possessed by demons. Some of those 
possessed suffered from a form of insanity described 
a&folie & deux or communicated insanity, which spread 
like an epidemic of mental influenza all through Europe. 
In healing, the help of precious stones was elicited. 
There were healing stones—some with holes for the 
patient to pass through and some to bo worn as tails* 
mans, or carried on the person as amulets or charms. 
The Royal ‘ touch * also had healing virtues. Probably 
the expectation and pleasurable hope of cure helped 
to raise the bodily resistance to disease by increasing 
the activity of the vital functions. Ancient customs 
and maxims have to-day lost their cogency, and 
Pavlov’s exjjeriments, with other researches, "have 
shown that an idea can cause changes in the blood 
just as the secretions of the ductless glands can vary 
ideas. With the passing of superstition, the treat¬ 
ment of insanity has been revolutionised. 

In a recent lecture at Oxford, General Smuts 
spoke hopefully of the settlement of areas in tropical 
Africa by the races of Europe. In this connexion 
the conclusions on acclimatisation reached by Prof. 
R. de C. Ward, after a prolonged study of the evidence, 
are of interest. Prof. Ward discussed the subject in 
a lecture which is published in part in the Scientific 
Monthly for August 1929 and in full in the New 
England Journal of Medicine for Sept. 20, 1929. 
Prof. Ward pointed out that true acclimatisation 
concerns not the individual alone nor even one 
generation. The real problem is the maintenance 
through generations of the physical, mental, and 
moral standards of their former homes ; in short, 
the maintenance of civilisation on a plane no lower 
than that of the home countries. This entails the 
continuance of a birth-rate higher than the death- 
rate. Prof. Ward concludes that though many 
tropical diseases may be fought and mastered, the 
ill-effects of the climate still remain. He foresees 
life in the tropics becoming more comfortable as well 
as safer for the whit© race, b\jt maintains that in the 
light of our present knowledge true acclimatisation 
is and will remain impossible. 

Singe the publication of Dr. F, Sherwill Dawe’s 
letter, “ The Comma Butterfly in England ”, in 
Natukk of Oot. 26, 1929, p. 653, we have received 
other communications on the subject. Mr. J. Ever- 
shed, Highbroom, Ewhurst, Surrey, states that he 
knew the comma butterfly in North Wales so long 
ago as 1874, but during a motor tour, including the 
Wye valley, towards the end of July of this year, 
he did not see a specimen. On Sept. 11, however, 
he discovered a perfect comma in his garden on the 
south-east slope of Pitch Hill. Mr. Ernest J. Lay, 
Jesus College, Oxford, records .that he has taken 
specimens of the comma butterfly in recent years, 
and notably in Wychwood Forest on Easter Monday 
1927. He has also taken it in the north of Berkshire, 
and about the middle of August 1928 and 1929 in 
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Dorset near Lyme Regis, Mr. G. T. Hams, Splatt 
Hayes, Buokerell, Honiton, Devon, refers to the 
appearance in his garden during September 1928 of 
two commas in perfect condition. 

One of the problems of modem life which is be¬ 
coming more and more important is the invention of 
methods to diminish the noise sometimes emitted by 
machinery and electrical apparatus. It is neoessary, 
however, if scientific progress is to be made, to be 
able to measure the * noise ’ emitted by a machine. 
The measurement of * street noise \ for example, has 
been spasmodically attacked by scientific workers for 
many years with the object of fixing limits to these 
noises and securing definite evidence in any parti¬ 
cular case of its magnitude. Some progress seems now 
to have been made. In a paper read to the Institution 
of Electrical Engineers on Nov, 7, B. A. G. Churcher 
and A. J. King described experiments that they 
have carried out on the measurement of the noise 
emitted by stationary machinery, This is a neoessary 
preliminary to more complete experiments on running 
motor vehicles. A car, for example, might be driven 
round a circular track at a constant speed with a 
central microphone always pointing towards it. In 
this way, noise 4 pass limits * could be fixed and 
border line coses judged on a definite quantitative 
basis. The apparatus used by Messrs. Churoher and 
King consisted of a microphone, an amplifier, and an 
analyser. As sine wave generators giving frequencies 
up to 2000 cycles per second were available, the 
apparatus could be accurately calibrated. Kdnig’s 
formula was utilised, as experiments with Rayleigh’s 
disc shows that it is accurate. The dimensions of the 
microphone were taken into account, experimental 
results having been obtained in the non-reflecting 
room of an aooustical laboratory. Numerical ex¬ 
amples were given of tests on -a small motor, on a 
large turbo-alternator, and on a horn type loud 
speaker. An attempt has also been made to assess 
total noise when several tones are present. 

Damage caused to wild life by the rapid traffic of 
motor-cars has been the subject of several cursory 
investigations. The latest is a report by a member of 
the State Department of Agriculture of California, 
who, according to the Automobile Club of Southern 
California, counted 255 dead bodies during a trip of 
032 miles. Twenty-nine species were represented, 
and the animals included 43 mammals, 144 birds, 
40 reptiles, and 28 domestic fowl. Though the num¬ 
bers seem large, they are but an insignificant fraction 
of the wild life in the region traversed, and the motor¬ 
car can scarcely be said yet to have gained a place 
in the ranks of the species exterminators. 

The Report of the Natural History Society of 
Northumberland, Durham, and Newcastle-upon-Tyne 
for 1928-29 marks the passing of one hundred years 
since the Society was founded. This effort of William 
Hutton, the geologist, a leader among the founders, 
has had great influence in turning the characteristic 
regard of the people of the north-east for Nature, 
into scientific channels. One of the most important of 
the scientific outlets has been the establishment and 
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upkeep of the Hancook Museum, and the report before 
us shows that there the year has been marked by 
good progress. Rearrangement of the mammal and 
ethnographical exhibits has been completed, and a 
magnificent bequest by the late Abel Chapman adds 
to the collections a fine series of big game heads, birds’ 
skins and eggs, together with a sum of £500 for their 
proper exhibition. The membership of the Society 
shows a slight decline on the year, at 590, but the 
Local interest aroused by the centenary celebrations 
ought to give a fillip to the Society’s interests. It is 
strange that the North-East Coast Exhibition, instead 
of attracting fresh visitors to the Museum, is said by 
the report to have been responsible for a slight falling 
off in numbers. 

The project of a tunnel under the Straits of Gib¬ 
raltar to link the railways of Europe and Africa has 
reached the stage of preliminary investigations on 
the Spanish side. The scheme, in which the Spanish 
government is interested, was proposed by Lieut.-Col. 
P. Jevenois. It was recently expounded in an ad¬ 
dress (“El Ttinel del Estrecho de Gibraltar ”) to the 
Real Sociedad Geografioa by Senor D. Rafael de Buen, 
of the Spanish Institute of Oceanography. The 
narrowest part of the straits is eight miles wide, but 
the depths there are great and the nature of the rock 
precludes the possibility of boring. Tho site that has 
been chosen lies some eleven miles west of Tarifa at 
the broader western end of the straits, where a pre¬ 
liminary shaft has been sunk. The proposed rout© 
follows a curve to the south-west in order to avoid 
the deeper channel of the narrows and terminates 
near Punta Altares in the Spanish Protectorate. A 
tunnel on that course would be a little more than 
twenty miles in length and would dip at its lowest 
point to 1500 ft. below sea-level. From the prelim¬ 
inary shaft it is proposed to explore by means of sound 
waves the consistency of the rock. At the same time 
a detailed oceanographical exploration of the straits 
is to be undertaken. 

The annual report of the executive council of the 
National Institute for the Blind for the year ended 
March 1929, recently issued, is a publication calcu¬ 
lated to stimulate interest in work for the blind. The 
task of supplying sightless readers with books is 
undertaken by the Institute, and the Braille presses— 
•capable of printing 24,000 sheets an hour—-have been 
working to capacity, and blind readers now have at 
their disposal works in almost every class of literature. 
When speoiol books on a particular subject are re¬ 
quired, for example, by a student, a band of voluntary 
workers undertake the task of transcribing by hand 
into Braille. Maps, music, games, and writing and 
other appliances are also issued by the Institute. It 
is to be regretted that the income for the year is less 
by £7000 than that of the previous year, and additional 
donations and subscriptions are needed to continue, 
and if possible expand, the present work. 

In the November number of The Realist, under the 
title of “ Meteorological Science To-day ”, Sir Napier 
Shaw contributes an interesting review of the general 
history of meteorology from the earliest known times 
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up to to-day. This article has all the breadth of out¬ 
look and refinement of expression that we have been 
accustomed to expect from the former director of the 
British Meteorological Office, and, as is the case with 
nearly all his writings, the reader is left with the 
feeling that meteorological research is wort) while 
and is leading somewhere. The following landmarks 
in meteorological history are noted : (1) The appear¬ 
ance of Aristotle’s “ Meteorologioa (2) Torioelli’s 
invention of the barometer. (3) The first synoptic 
weather maps about the middle of last century. 
(4) The organised study of tho upper air by means of 
kites and balloons. (5) The recent extension of upper 
air research to frequent direot personal observations, 
madepossible by the rapid progress of aerial navigation. 

Sib Natier considers that of these five landmarks 
the third is tho most important, but beyond an exten¬ 
sion of the area covered by such maps and an increase of 
their accuracy and of the amount of detail that they 
include, they have not advanced much in nearly 
eighty years, and we are asked to consider carefully 
whether the maps that tho meteorologist draws are 
the most informing that can bo drawn. It is pointed 
out that Prof. V. Bjerknes and others have for many 
years doubted it, and would prefer to work with lines 
of flow at the surface, with lines of equal real pressure 
—as distinct from the imaginary pressure obtained 
by reduction of real pressure to sea-level—and with 
lines of equal density, which give information about 
the energy of the air. 

Sir Napier Shaw’s hopes of more rapid advance 
in meteorology, and presumably in weather predic¬ 
tion, appear to centre round the possibility of effect¬ 
ive use in synoptic weather maps of the 1 entropy ’ 
of the air. Followed sufficiently far back, we doubt¬ 
less come to communication of heat by radiation as 
the initial factor controlling weather processes, and 
as the entropy of any element of the atmosphere can¬ 
not be changed without an actual transfer of heat, we 
have here a quantity that is clearly of fundamental 
importance in the scientific treatment of the thermo¬ 
dynamics of the atmosphere. But, as the author 
points out, entropy is not everybody’s toy, and he 
does not exj>ect the appoaranoe of the Kepler of 
atmospheric movements until much more has been 
done to foster meteorological study in the universities. 

The Croonian Lecture of tho Royal Society will be 
delivered on Thursday, Nov. 21, by Prof. J. P. Hill, 
professor of embryology at University College, London. 
Prof. Hill will take os his subject “ The Developmental 
History of the Primates 

Prof. H. Freltndlich, of tho Kaiser Wilhelm 
Institute for Physical Chemistry and Electrochemistry, 
will deliver the second Liversidge Lecture of the 
Chemical Society on Dec. 12, taking as his subject 
“ Surface Forces and Chemical Equilibria The 
lecture will be given in the hall of the Institution of 
Mechanical Engineers. 

At the anniversary meeting on Nov. 5 of the 
Minwalogic®! Society, the following officers were 
elected:— President: Dr. G. T, Prior; Vice-Presidents: 
Sir John Flett, Dr. 0. y. Herbert Smith ; Treasurer : 
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Mr. F. N. Ashcroft; General Secretary : Mr. W. 
Campbell Smith ; Foreign Secretary : Dr. J. W. 
Evans, 

At the annual general meeting of tho Cambridge 
Philosophical Society the following elections wore 
made:— President'. Mr. G. Udny Yule; Vice-Presi¬ 
dents : Prof. H. Lamb, Prof. S. J. Hickson, Prof. A, 
Hutchinson; Treasurer : Mr. F. A. Potts ; Secre¬ 
taries : Mr. F. P, White, Mr. W. B. R. King, 
Dr. J. D. Cockcroft; New ynemhers of the Council : 
Mr. E. B. Moullin, Dr. F. H. A. Marshall, Mr. J. A. 
Rate iffe, Dr. E. K. Rideal. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned * An 
assistant works manager of the Metal and Steel 
Factory, lshapore, near Calcutta (an Indian Ordnance 
Factory) - The Secretary, Military Department, India 
Office, S.W.l (Nov. 23). A lecturer in botany in the 
University of Edinburgh—The Secretary, The Uni¬ 
versity, Edinburgh (Nov. 26). Assistant lecturers in, 
respectively, electrical engineering and commercial 
subjects at the Belfast Municipal College of Techno - 
logy—Tho Principal, Municipal College of Technology, 
Belfast (Nov. 26). An Andrew Simons research 
scholar in science at the University College of the 
South-West of England—The Registrar, University 
College of the South-West of England, Exeter (Nov. 
2ft). A temporary assistant lecturer in geography in 
the University of Manchester—The Registrar, The 
University, Manchester (Nov. 30). An assistant 
lecturer (agricultural engineering) in the Department 
of Agriculture of the University of Leeds—The 


Registrar, The University, Leeds (Dec. 4). A lecturer 
in electrical engineering at the Government Technical 
Institute, Insein, Burma—The Secretary to the High 
Commissioner for India, General Department, 42 
Grosvonor Gardens, S.W.l (Dec. 6). An assistant 
director of examinations under the Civil Service 
Commission—The Secretary to the Civil Service Com¬ 
missioners, 6 Burlington Gardens, W.l (Dec. 6). 
A professor of physics in the Transvaal University 
College—The Principal, Transvaal University College, 
Pretoria, South Africa (Jan. 23). A Martin White 
professor of sociology at the London School of 
Economics—The Academic Registrar, University of 
London, S.W.7 (Jan. 24). A marine biologist in 
the Coastguards and Fisheries Service of the Egyptian 
Government—The Chief InspectingEngineer, Egyptian 
Government, 41 Tot-hill Street, S.W.L A lecturer in 
mathematics at the Warrington Training College, Liver¬ 
pool—Tlie Principal, Warrington Training College, 
c/o St. John’s College, Battersea, S.W.l 1. A lecturer 
in mathematics at the Wigan and District Mining and 
Technical College—Tho Principal, Wigan and District 
Mining and Teclmical College, Wigan. A full-time 
lecturer in the Electrical Engineering Section of the 
Engineering Department of the Halifax Municipal 
Technical College ~ The Principal, Municipal Technical 
College, Halifax. An appointment on the technical 
staff of the Imperial Bureau of Animal Health—The 
Deputy Director, i.B.A.H., Veterinary Laboratory, 
New Haw, Weybridge. A county veterinary officer 
under the Somerset County Council— The Clerk of 
the County Council, Ash com he House, Milton Road, 
W T eston -super - M are. 


Our Astronomical Column. 


Apparent Recessional Velocity of Distant Objects.— 
In view of tho large spectral shifts found at Mt. Wilson 
and elsewhere for the spiral nebul®, which appear to 
increase with distance. Prof. A. Belopolsky examines 
in Astr . Nach„ No. 5662, how far the spectra of stars 
in our own sidereal system exhibit the same pheno¬ 
menon. He has divider! the stars into thro© groups 
according to spectral type : 1000 stars of types FQ K, 
the mean distance of which was 50 parsecs, gave a 
mean recessional speed of 0*1 km,/sec. ; 700 stars 
of type A-At, mean distance 100 parsecs, gave a 
speed of 1-4 km./sec. ; 300 stars of type B t mean 
distance 200 parsecs, gave a speed of 5 km./sec. 
Since the spirals indicate a recession of 500 km./sec. 
at a million parsecs distance, the values found for 
the stars are too large in proportion, but they are in 
the right direction. It had already been noticed by 
others that the B stars show a general recession (the 
so-called K term); the value given above is probably 
too Large to be wholly due to the 4 distance-effect . 
If Belopolsky has correctly estimated their distance, 
the effect, if it varies as the distance, would be only 
0*1 km./sec., instead of 5. 

A Catalogue of Dynamic Stellar Parallaxes.—It has 
long been the custom for computers of the orbits of 
binary stars to give at the conclusion of their work a 
statement of the parallax of the system on the assump¬ 
tion that its mass was equal to that of the sun, or 
alternatively that each component was of that mass. 
But until recently so little was known of stellar masses 
that the resulting parallax was not regarded with any 
confidence. However, since the recognition of the 
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close correlation between a star’s mass and its output 
of light, and tho publication of Prof. Eddington’s 
curve of the one as a function of the other, it was 
recognised that this is really quite a powerful method 
of determining stellar distances. 

No. 930 of the Astronomical Journal contains a 
catalogue of the dynamical parallaxes of 1777 double 
stars by Prof. H. N. Russell and Charlotte E. Moore ; 
Eddington’s curve is used for calculating the mass. 
Since it is the cube root of the mass that enters into 
tho parallax, it is clear that approximate values of the 
mass suffice to give parallaxes of fair accuracy. 

The method can be applied even where the data are 
insufficient for an orbit, provided the ourvature of 
the relative path can be measured ; Prof., Russell 
considers that even in these cases the parallax is 
comparable in accuracy with the spectroscopic one; 
where a good orbit can be deduced, the dynamic 
parallax is entitled to considerable weight. 136 of 
the stars in the catalogue have had orbits computed ; 
since those with large parallaxes were already used 
in deducing Eddington's curve, naturally their 
parallaxes reproduce the accepted values. The 
values given for Castor and Gamma Virginia are 
0 ‘081' and 0 *080*. Among the stars lacking computed 
orbits the following may be quoted: Polaris, 0*CH)41'; 
Aldebaran, 0*049*; Gamma Leonis, 0*021'; Alpha 
Heroulis, 0-0057'; 61 Cygni, 0*36'. The results are 
given to two significant figures whether the parallaxes 
are large or small. The relative uncertainty does not 
greatly increase with the distance; but it does so to 
some extent, since distant objects have shorter arcs 
and the purvature is more difficult to measure. 
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Research Items. 


A * Basket-Maker 1 Site in New Mexico.—An un¬ 
named village in Chaco Canyon, New Mexico, dis¬ 
covered by the Pueblo Bonito Expedition in 1926 
while investigating Pueblo culture, was explored by 
Mr F. H. H. Roberts in 1927 (BuU. 92, Bureau of 
Amer. Ethnol.). It obviously belonged to a cruder 
and less highly developed culture than that of 
the Pueblos, From the proximity of a Navajo sun 
symbol and the customary mode of reference of 
the Navajo workman to “ sun picture place ”, the 
site has been called “ Shabik’eshchee Village 11 . The 
village as uncovered consisted of the ruins of 18 
dwellings, a kiva, court, and 48 storage bins. The 
houses had been substantial, though crude. They 
consisted of a pit, circular, oval, or rectangular, roofed 
with a pole, brush, earth, and plaster superstructures. 
The earth walls of the pit had been covered with 
laster or stone faced, in the latter case the stone 
eing covered with plaster. Four posts supported 
the superstructure, against which had rested small 
poles with lower ends embedded in the earth and 
forming the sloping upper wall of the house. Near the 
centre of the house was a fire-pit, and near by was a 
small circular hole, which is thought to be analogous 
to the mythical place of emergence of the ancestors 
from the under to the upper world of the earth. 
Most of the houses had a doorway from the main 
room opening on to a passage or antechamber. Not 
all the houses were contemporary, and there appears 
to have been a break in occupancy after a conflagra¬ 
tion in the ceremonial chamber. The methods of 
construction show signs of a transition period. The 
material culture is represented by objects of pottery, 
bone, stone, and a little shell. The pottery is crude 
and is of grey, brownish white, white, or orange-red. 
Ornamentation is confined to painted decoration on 
bowls and table-ware. The patterns are simple and 
suggest basketry. The bone implements show con¬ 
siderable variety — awls, punches, bodkins, and 
scrapers. There was no definite cemetery. Bodies 
were placed on the back, hoad to west, with knees 
flexed. Mortuary offerings were found iri three 
graves only. The inhabitants belonged to a long¬ 
headed group, and agree in physical type with that 
of the Basketmaker period. 

Unusual Northward Movement of Marine Life in 
Pacific Ocean.—During the season of 1926, certain 
kinds of fishes and marine invertebrates occurred 
well north of their usual range on the north-west 
coast of North America. Amongst the latter were 
specimens of Vdella, and the former included American 
Species of sun-fish, anchovies, hake, Jack smelt, and 
others. By far the most telling evidence of northern 
movement, however, was furnished by the fishery 
statistics of the albaoore. Carl L. Hubbs and Leonard 
P. Schulze show that whereas in normal years the 
fishing off southern California yields from 13 to 29 
million pounds of albaoore, that off Central California 
once gave 6000 pounds, and generally produces nothing 
(California Fish and Game , vol. 15, 1929; p. 234). 
In 1925, however, the latter fishery yielded roughly 
450,000 pounds, and in 1926, 118,000 pounds. The 
authors think that the unusual northward occurrence 
of these southern forms of marine life along the 
Pacific coast in 1926 may be attributed to the warmth 
of the preceding winter and spring, following the 
rather warm summer of 1925. The southern forms 
which had wandered northward in 1925 were probably 
able to maintain themselves to an exceptional degree 
over the unprecedentedly warm winter of 1925-26, 
and then rapidly spread northward during the spring, 
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when the ocean temperatures were verily summer- 
like. The occurrence has some resemblance to the 
drift of warm Atlantic water which in certain years 
brings representatives of the Atlantic fauna into the 
northern North Sea. * 

Parasites and Periodicity of Locusts. —The part 
played by viviparous flies in regulating the periodicity 
of locusts was discussed for the first time by an 
American entomologist, Riley (1878). It was assumed 
that infected locusts undertake lengthy migrations to 
get rid of these parasites and thus preserve the con¬ 
tinuity of the species. Although this problem has 
never been made the subject of really serious study, 
this view was supported by Hevoral other authors. 
A Russian entomologist, N. G. Olsoufiev, has now 
made a careful study of the balance of the parasites 
and hyperparaBites of Locusta migratoria L. ( Reports 
on Applied Ento?nology , 4, No. 1, Leningrad, 1929). 
As a result of researches extending over two years, 
and in the course of which 14,387 specimens of locusts 
were dissected, he comes to the following conclusions : 
The part played by parasites is of no significance to 
dense and large migrating swarms of either adults or 
hoppers, owing to a low percentage of infection, and 
the parasites can act as efficient controlling agents 
only in cases of swarms that have been thinned out 
by other agencies. During the period of oviposition, 
a high percentage of infection of female locusts by 
flies may bo observed (up to 48 per cent). This fact, 
however, has no practical significance, since the pres¬ 
ence of parasites diminishes the productivity of 
females by not more than 14 per cent. The error of 
ascribing to parasites the part of principal stimulating 
agents in the migration of locusts is shown by the 
fact that many species of Acrid ids* regularly para¬ 
sitised do not migrate at all. Again, UUvsoxipha 
UneaUi is specially adapted for parasitising flying 
locusts. Finally, the migrations do not enable the 
locusts to escape the parasites, for the latter migrate 
with them. The viviparous flies cannot be regarded, 
therefore, as a factor regulating the periodicity of 
outbreaks of Locusto migratoriu L., and the problem 
of periodicity should evidently be approached from 
other viewpoints. 

Pelagic Freshwater Cladocera.—Dr. R. Woltereck, 
who has worked much on the Cladocera of lakes, gives 
a long survey of researches relative to specific environ¬ 
ment, zoning and migrations, and the significance 
of certain body outgrowths in the freshwater forms 
(Biologiache ZentraiblaU , Bd. 48, Heft 9, 1928). The 
natural food of these Cladocera is the nannoplankton, 
especially algae. Specifically different races live in 
different lakes, and each lives in a specialised zone 
which may be defined both vertically and horizontally, 
making diurnal migrations to a definite extent. 
Various factors influence the migrations—photo- 
tropism, geotropism, temperature, the chemical nature 
of the water, sex, and age ; also the food supply is 
probably to a certain extent the cause of such move¬ 
ment. Thus it is important to study the migrations, 
if any, of the consumed as well as of the consumers, 
and, as the present author points out, much more 
research is needed in this direction. The function 
of certain outgrowths in these freshwater Cladocera 
has been the cause of much disagreement among 
the various workers. Short-headed Daphnias live in 
the deeper water layers, the helm>bearing races in the 
shallower and surface layers. The helm and the horns 
in certain Daphnia and Bosmina species, according 
to some authorities, serve for suspension organs; 
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according to Dr. Woltereck they are stabilising and 
steering organs, which are usually present in addition 
to suspensory outgrowths. In his opinion, for example, 
the feathery bristles of the antenna? of Daphnia serve 
for suspension, the spine and helm for stabilising, the 
latter also for steering. We might quote as an 
analogous case the dorsal and roBtral spines in the 
crab zcea, which have been shown by Wheldon to be 
used for dirootive purposes. In the last part of the 
paper the author discusses the relations between food 
algie, Oladocera, and young fishes. The Oladocera 
which eat the nannoplankton algtn arc themselves 
eaten by the young fishes and a definite system is 
established, the numbers of each being kept at a 
certain average ; any alteration in numbers in any 
part causing a corresponding alteration in the rest. 

Life-histories of Marine Trematodes.—Some very 
suggestive notes are mado by Mr. O. R. McCoy on 
the hosts of marine trematodes (Year Book No. 27 
of the Carnegie Institution of Washington, 1928, 

Studies on Marine Trematode Life-Histories ”). 
Little is known about the final and intermediate 
hosts of the many cercarieo described chiefly from the 
marine molluscs in the neighbourhood of the Tortugas 
Laboratory. In spite of the work already done, 
mainly by Prof. E. Linton, on adult trematodes, the 
author of these notes remarks that probably nearly 
half the fish trematodes of the Tortugas are still 
undeacribod, many of them occurring in the small 
reef fishes. Feeding some of these latter with 
cercaria^ from the molluscs resulted in many of them 
encysting in the fishes. Ten species of cercarise wero 
obtained from Astroea americana and Cerithium 
litter atm, the commonest gastropods on the reef. 
Eight of these were already known, two are new. 
Experiment failed to persuade any of these to encyst 
in invertebrates, but four species entered the small 
reef fishes. One from Astrvea, designated Cercaria A, 
developed in the gray snapper Neomamis grisetu r 
into the trematode Hammocreadium mutabile . This 
worm was found to encyst in small fishes known 
locally as * grunts i snappers \ ‘ slippery dicks 
and ‘ parrot fish \ These small fishes wore fed to 
pray snappers, and the growing trematode identified 
m the intestine and pyloric coeca. The life-history 
of Hamacreadiutn mutabile is thus—first host A sir era 
americana , intermediate host the small fishes men¬ 
tioned above, final host the gray snapper. Three 
other cercariw were found to penetrate small fishes. 

A New Terrestrial Amphipod.— Orchestia kokuboi is 
the name given to this interesting new species de¬ 
scribed by Mr. Maruz6 U6no ( Science Reports of the 
Tdhoku Imperial University , 4th Series (Biology), 
Sendai, Japan, vol, 4, No. 1, fasc. 1 ; 1929). Four 
females and one male were collected by Prof. S. 
Kokubo on a hill in Yu-no-shima, a small island off 
Asamushi (latitude about 40° 70' N.). “ This spot 

is far above the tide-marks ; and the animals were 
found living in burrows in soft damp soil under dead 
leaves.” The species closely resembles Orcheetia 
grillus but with distinct differences in antennules, 
gnathopods and other features,- especially in its long 
antennules, and in its gnathopods it resembles 
Orchestia humicola , another terrestrial Japanese 
amphipod, which is, however, much smaller and differs 
from the present species in other features also. 
Orchestia kokuboi is of fairly large size, measuring 
18 mm. in body length in the male, 17 ram. in the 
female, exclusive of the antennse. 

Asphalt Emulsions.—The use of asphalt emulsions 
in bituminous road construction has been greatly 
extended in recent years, both in Europe and America. 
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Although ordinary dry oils and asphalts are suitable 
under many conditions, they sometimes lack capacity 
to spread over wet surfaces or to adhere readily to 
broken stone. The problem is obviously accentuated 
by wet weather, and operators have been forced to 
recognise the claims of emulsified dressings. The 
asphalt emulsion generally employed is that of a fine 
suspension of the bitumen in water. It is found that 
the asphalt content of bituminous sands, for example 
those of Alberta, western Canada, is particularly 
susceptible to emulsification, so that with the growth 
of this process considerable impetus to this depart¬ 
ment of the oil industry should result. The asphalt 
emulsion is far more easily handled on wet surfaces 
than on dry; it is rapidly Bpread, and strongly coherent. 
Ultimately the water content evaporates, leaving 
behind ft rigid asphalt coating, said to he as firm and 
lasting as If ordinary dry bitumen had been utilised. 
The advantages of using emulsions in this way are 
many, chief of which is the fact that the materials are 
fluid at ordinary temperatures whatever the viscosity 
or hardness of tne asphalt employed in the first place ; 
heat treatment is dispensed with, and thus one of 
the most objectionable factors to the commercial use 
of asphalt is overcome. Further work on these 
emulsions has shown that they are also valuable for 
water-proofing concrete structures ; the question of 
adherence between asphalt and concrete is one of 
importance, but the main difficulties have been con¬ 
cerned with ‘ green ’ or damp eoncrote, on which it 
has always been hard to get adequate spread of the 
bitumen. The emulsion does away with this diffi¬ 
culty, and, as K. A. Clark shows in his recent report 
on the Bituminous Sands of Alberta ” (Net. Ind . 
Research Council Alberta , No. 18, part 3, 1929), it can 
be applied cold just like paint, any number of coat¬ 
ings being feasible. 

Origin of Helium-rich Natural Gas.—Helium is 
remarkable for its unusual facility in diffusing through 
lass and other materials. Williams and Ferguson 
avo shown that at 500° C. the permeability of 
quartz-glass to helium is nearly thirty times that to 
hydrogen. R. 0. Wells has pointed out the applica¬ 
tion of this and similar results to the problem of the 
origin of helium concentrations in natural gas (Jour t 
Wash. Acad. Set., Sept. 19, 1929). He writes, “We 
may BUppose that when deeply buried rooks become 
heated, as they evidently have been during certain 
geologic epochs in some localities, helium would have 
a particular and special tendency to escape at one 
stage of the heating, say 200°, and if then collected 
and trapped by overlying impermeable barriers in a 
cooler environment, would constitute helium-rich 
gas Wells directs attention to another process 
that similarly contributes to helium concentration. 
He has investigated the diffusion of hydrogen and 
carbon dioxide through the pores of ball-clay, and 
finds, in accordance with the principles first estab¬ 
lished by Graham, that in every mixture the first 
fraction that passes through is richer in hydrogen 
than the original mixture. He suggests that it is 
reasonable to suppose that helium will behave like 
hydrogen and that the process of diffusion is worthy 
of consideration as a preferential means of con¬ 
centrating helium. Thus for the first time a reason¬ 
ably satisfactory explanation is forthcoming for the 
presence of relatively abundant helium in natural 
gases from mines, springs, and earth-vents generally. 

The System : Lcucite-Diopside. —With the thermal 
investigation of mixtures of pure leuoite and pure 
diopside, Bowen and Schairer have made a beginning 
in the theoretical study of the leucite-bearing igneous 
rooks (Amer. Jour . Sci. f October 1929, pp. 301-312). 
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They find the system to be of the simple eutectic 
type, both liquidus curves, however, being convex 
downwards instead of upwards, as is more usual. The 
eutectic is at 01*5 per cent diopside and the tem¬ 
perature is 1300° ± 2° C. Natural leucititea are 
much more complex and will be completely liquid at 
considerably lower temperatures. They will, more¬ 
over, on acoount- of a notable content of soda, be 
affected to some extent by the complex reaction 
relations exhibited in the diopside-nephelite system. 
The inversion temperature of pure leucite is found to 
be 003° C. Grossmann has given that of Vesuvian 
leucite as 020° C. Wo have here a good indication 
of the minimum temperature of crystallisation of 
natural leucite, since the latter has always passed 
through the inversion. The internal strains set up 
during this passage may be a material aid to the 
thorough transformation of leucite to the inter¬ 
growth of orthoclase and nephelite known as pseudo - 
leucite. 

Natural Gas.—In the Octobor issue of the /School 
*Science Review , Mr. J. Kewley, of the Asiatic Petroleum 
Company, gives an interesting account of natural 
gas from petroleum wells, which consists essentially 
of hydrocarbons of the paraffin series, methane pre¬ 
dominating. This is produced in enormous amounts, 
and is not always utilised. At present 32 million 
cubic feet per day are uselessly burnt in Persia. New 
applications of the gas are, however, being found. 
In the United States this gas is supplied for heating 
purposes to industry and for making carbon black, 
which is obtained by the incomplete combustion of 
the gas and is used as a pigment and in the manu¬ 
facture of motor tyres. The modem tyre contains 
about 30 per cent of carbon black incorporated with 
rubber, and this very greatly increases its resistance 
to wear. Another use of the gas is the extraction of 
volatile liquid constituents from it for blending with 
motor spirit. Ten per cent of this now comes from 
the natural gas. The very volatile constituents are 
stored in spherical tanks of large capacity, up to 
1000 tons, called Horton spheres, ana Mr. Kewley 
states that there is some prospect of the intro¬ 
duction of these tanks into Great Britain for the 
storage of coal gas under pressure. He considers that 
there is likely to be a considerable utilisation of 
natural gas in making synthetic chemical products, 
such as formaldehyde, alcohols, and acetone, for 
use in the rapidly developing cellulose paint and other 
industries. 

Philips’ Handy Theodolite.- This is a useful little 
instrument designed by Mr. G. 0. Sherrin and made 
by Messrs. George Philip and Son, Ltd., and sold in 
a leatherette case at 17a. 0d. It consists of a strong 
moulded ebonite disc 4* inches in diameter, around 
the centre of which moves a sighting arm with a 
pin-hole and V notch on both vertical ends. The 
rim of the disc is graduated to degrees. A link, 
attached to the circumference, allows the instrument 
to be held vertically for taking levels or in measuring 
heights. A movable counterweight makes it easy to 
adjust the centre of gravity. When the instrument 
is to be used horizontally, it stands on three firm feet 
or it can be screwed on to a stick or tripod by means 
of a simple ball-and-socket joint which is provided. 
The theodolite appears to be strong and well made 
and should prove useful in school work or any purpose 
connected with survey, levelling, measuring areas, etc., 
where extreme accuracy is not required. 

Bunsen Flames of Unusual Structure. —The ordinary 
Bunsen flame consists, as is well known, essentially of 
two cones, the chemical reactions in which were 
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investigated some time ago by Prof. Smithells. In 
a paper in the Bureau of Standards Journal of Re¬ 
search for July, F. A. Smith and S. F, Pickering 
describe some interesting experiments on flames of 
mixtures of oxygen or air with acetylene and propane 
burning in secondary air. The paper is accompanied 
by beautiful plates showing photographic reproduc¬ 
tions of the flames, and these show clearly that in 
some cases complex structures make their appear¬ 
ance. When secondary air is excluded, the primary 
zones of some of the flames show a polyhedral struc¬ 
ture. Flames having 3, 4, 5, 0, and 7 sides were 
observed, which rotated under some conditions and 
remained stationary in others. The number of sides 
is a function of the size of the burner tube and of the 
composition of the gas mixture. 

Effect of Water on Chemical Reactions.— It has boon 
known for some time that certain chemical reactions 
take place very slowly, if at all, in the absence of 
traces of water. The earlier experiments of Dixon 
and of H. B. Baker provided several interesting 
examples of this phenomenon. For example, a well- 
dried mixture of carbon monoxide and oxygen does 
not explode with a weak electric spark, and dry am¬ 
monium chloride does not dissociate on heating. In 
other cases, such as the union of mercury and chlorine, 
the presence of moisturo has little effect. In Science 
Progress for October there is an article on this subject 
by G. R. Gedye in which recent work is summarised, 
and the theories proposed to explain the effects are 
discussed. It is concluded that effects of ionisation 
and of the surface of the vessel may both play a part, 
although in some cases, such as the union of carbon 
monoxide and oxygen, there are special mechanisms 
of a chemical character. 

The Equilibrium C0 a 4 C =200.—A certain amount 
of evidence exists that this important equilibrium is 
in some respects dependent on the particular type of 
carbon with which the two gases are in contact. In 
the September issue of the Journal of the Chemical 
Society y Prof. J. W. Cobb and F. K, Dent describe some 
experiments which support this. They used graphite, 
coke, and charcoals, both with and without sodium 
carbonate, the latter being a catalyst for the reaction. 
The results show that the percentage of carbon 
dioxide in the equilibrium gas at 800° C. may vary 
from about 7 to nearly 14, the higher figure corre¬ 
sponding with graphitic carbon and the lower figures 
with carbons containing some active unsaturated 
atoms of carbon. Since charcoal containing un¬ 
saturated atoms is slowly converted into graphite 
on heating, the figure for the apparent equilibrium 
will vary according to the extent to which this change 
has occurred. The reverse reaction is expected to 
vary in the same way. 

Optical Isomers.—An X-ray examination of the 
d-, l- t and racemic forms of phenylamiuoacetic acid has 
been made by Clark and Yohe, whose results are 
described in the September number of the Journal 
of the American Chemical Society. The d- and l- 
forms were shown to crystallise in the orthorhombic 
system, in a lattice and group admitting of no mole¬ 
cular symmetry. This confirms the fundamental 
theory of van’t Hoff and Le Bel connecting molecular 
asymmetry with optioal activity. Only X-ray 
measurements by the rotation method were used, and 
these gave a possibility of the crystal analysis without 
any crystallographic or optical data. It was not 
possible to distinguish between the d- and I- forms 
by means of X-ray diffraction methods. The crystal 
modification of the racemic form differs from that of 
the optically active forms. 




776 


NATURE 


[November 16, 1926 


Egyptian Medicine. 1 

By Wabkbn R, Dawson, 


TF we wish to go back to the very beginnings of the 
great science of medicine that to-day can almost 
achieve miracles in the prevention and cure of disease, 
it is to Egypt that we must turn, for the Egyptian 
medical books are by many centuries the oldest 
scientific writings that have survived the ravages of 
time. Our knowledge of Egyptian medicine is derived 
from a series of papyri, the oldest of which dates 
from the Middle Kingdom, although all of them are 
clearly derived from much more ancient prototypes. 
These papyri for the most part are miscellaneous 
collections of prescriptions and inoantations for the 
cure of diseases of many kinds, and they contain but 
littlo information to enlighten us on Egyptian con¬ 
ceptions of anatomy and physiology. 

The ancient practice of mummification, which began 
probably so early as the time of the First Dynasty, 
has had an enormous influence on the growth of 
anatomical knowledge, for the complex manipulations 
to which the body of an Egyptian was subjected in 
the course of its embalming afforded opportunities for 
many centuries for its practitioners to become ac¬ 
quainted with the nature and mutual positions of 
the internal organs of the body—opportunities that 
were denied to all peoples who inhumed or cremated 
their dead. Mummification, involving as it did the 
removal and handling of the internal organs of the 
body, provided the first opportunities for observations 
on comparative anatomy, for the Egyptians did not 
fail to perceive the essential identity between the 
Organs of the human body and those of animals, the 
latter long familiar from the time-honoured custom 
of cutting up animals for sacrifice and food. Tho 
effects of these observations are seen in the fact that 
the Egyptians had a very extensive anatomical 
vooabulary. They wore able to distinguish and name 
a great many organs of the body that a more primitive 
and less enlightened people would have grouped to¬ 
gether or failed to perceive. They were consequently 
able to localise many diseases and ailments, since 
they knew the positions and general character of the 
internal organs. 

Of all the viscera the heart was regarded as the most 
important. The Egyptians apparently attached no 
importance to the brain, but the heart was regarded 
as the seat of life and consciousness and of the emo¬ 
tions. It was further recognised as being the oentre 
of a oomplex series of 4 vessels \ although the Egyptians 
failed entirely to understand the vascular system and 
the nerves and muscles ; yet they understood the 
pulse and diagnosed any irregularities of its beat as 
being caused by affections of the heart. It is further 
significant that the heart was always carefully left 
in its place in the thorax, attaohed to its great vessels, 
when all the other viscera, both of the chest and the 
abdomen, were removed in the process of embalming. 
The presence of the heart was believed to be as 
important to a mummy as it was to a living man. 

The Egyptians shared with many other primitive 
peoples the belief that death arid disease are unnatural 
and abnormal. Disease had a cause that was impal¬ 
pable and invisible, and it was generally laid at the 
door of supernatural influence. The paramount belief 
that illness was due to possession is clearly expressed 
in the Egyptian papyri. Many of the diseases are 
expressly stated to be “ the assaults of a god, the 
assaults of a goddess, of a dead man or a dead woman, 

1 Paper read at a reception to the president, committee, and 
wwnb?™ of the Egypt Exploration Society, held at the WeUoome 
Historical Medical Museum, on Nov. 11. 
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of an enemy, male or female ”, etc. In the papyri 
the idea of possession is evident from the fact that the 
diseases are often treated as if personified, and they 
are addressed and harangued by the magician. The 
titles of the prescriptions clearly embody the same 
idea, for we find, instead of the simple phrase “ pre¬ 
scription for curing ” such and such a disease, the 
words “ prescription for banishing ”, “ driving out ”, 
“ expelling ”, or “ terrifying ” the disease. 

There cannot be the slightest doubt that Egyptian 
medicine had its origin in magic, and that magic never 
lost its hold upon medicine, even when the latter was 
becoming more and more rational. The earliest 
doctors were magicians and the earliest forms of 
treatment were magical rites. Some of these rites 
were merely oral ; the magician recited a spell and 
bade the possessing devil to be gone. Others combined 
with the oral rite a manual rite, in which the spoken 
formula was recited to the accompaniment of some 
gesture or manipulation. Spells were recited over 
amulets, and the amulets were then placed upon the 
affected part-. Sometimes, again, the recitation was 
made over some herb or mixture of substances, which, 
when charged with magical power, was administered 
to the patient either as an external or internal medi¬ 
cine. Thus aroso the practice of giving the patient a 
prescription of drugs, often nauseous in character, 
the primary object of which was not so much to 
relieve the sufferer as to expel the demon of disease. 

It is characteristic of the magician that ho should 
have more than one string to his bow : if one remedy 
should fail, another may succeed, and consequently 
the papyri are full of alternative prescriptions for the 
same disease. Their very multiplicity is a confession 
of their purely arbitrary and unscientific character; 
but it often happened that some of the prescriptions 
really did contain elements that were appropriate and 
rational, and these consequently would tend to super¬ 
sede their worthless fellows, and, as a result, the 
magician who could compound effective medicines 
was most in request. Such magicians were, in fact, 
no longer magicians, but physicians. 

It will thus be seen that, through a long process of 
more or less ineffectual experimenting, the Egyptians 
groped their way towards a rational pharmacopeia, 
and this, oombined with their knowledge of anatomy, 
crude and unscientific as it was, enabled them to 
prepare prescriptions for the treatment of disease 
seated in various localised parts of the body centuries 
before other nations, that lacked such knowledge, 
were able even to begin to understand medicine. The 
other nations of antiquity borrowed from the Egyp¬ 
tians, ready-made, the foundations of their medical 
knowledge, and tho early medical literature of many 
other countries, not excepting Qreeoe, bears abundant 
testimony to the debt owed to Egypt. 

Wounds and injuries were regarded by the Egyptians 
in quite a different light from sickness and disease. 
The cause of the latter was invisible and unknown and 
attributed to supernatural influence, whilst the foe- 
man’s axe or other human energy was the easily per¬ 
ceived cause of the former. Wounds were conse¬ 
quently treated by rational means, and with their 
treatment, surgery came into being. Gradually, the 
morbid conditions that were often revealed by wounds 
were observed in cases where no wounds had been 
inflicted, such as in cases of boils and suppurating 
sores, and thus rational surgical methods were adopted 
for the treatment of these oases. Many of the passages 
that describe the treatment of wounds and diseases 
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that had some obvious external manifestation are 
strikingly rational and thorough, but although rational¬ 
ism and experience were enabling scientific medicine 
to free itself from the shackles of magic, the latter 
nevertheless continued, and it is by no means extinct 
to-day. Even when he treated disease by rational 
therapeutic methods, the physician could never forget 
that nis art originated in various attempts to coax, 
charm, or forcibly expel the demon of disease from its 
involuntary host. 

It is the fashion amongst students of medical history 
to despise Egyptian medicine as fantastic and absurd. 
It must not be forgotten, however, that through the 
thirty centuries or so that preceded the birth of 
scientific thought in Greece, Egypt had painfully laid 
the foundation upon which later investigators were 


to build. Throughout the jumble of magic and 
sorcery that plays so large a part in Egyptian medicine, 
a careful study of the texts reveals a modicum of 
correctly observed truth—the very foundations of 
medical science. If Egypt cannot compete with Greece 
in scientific knowledge and thought, she at least in¬ 
augurated what others have developed, and the time- 
honoured custom of mummification familiarised the 
popular mind for thirty centuries with the idea of 
cutting the dead human body, and the Greek anato¬ 
mists in the time of the Ptolemies were able to begin, 
in Egypt, the systematic dissection of the human body, 
which popular prejudice forbade in all other parts of 
the world. Without anatomy, the scientific practice 
of medicine could never have been possible : civilisa¬ 
tion and humanity owe an enormous debt to Egypt. 


Origin of the Bird Fauna of the Arctic. 


attempt to solve the problem of the origin of 
the bird fauna of the arctic has recently been 
made by Prof. A. Tougarinov (“ The origin of Arctic 
Fauna", Priroda , No. 7-8, 654-680, Leningrad, 1929). 

The total number of species nesting in the arotic 
zone is about 180, or 240 if one includes the sub¬ 
species. These can be divided into the following 
zoogeographical groups : 

(1) The group with circumpolar distribution, com¬ 
prising 26" purely arctic species, wliioh do not nest 
farther south. It is interesting to note that there 
exists a distinct systematic affinity between some of 
these species and those inhabiting more southerly 
regions. Thus, the arctic Buteo lagopus is closely 
related to B, hemilasius, which inhabits Central Asia 
and is not found farther north than tho southern 
regions of the Siberian steppes. Many other such 
examples might be quoted. 

(2) The Atlantic group, consisting of 16 species, 
out of which 7 are truly arctic, nesting on the coast¬ 
line of the Atlantic ocean. These species are found 
throughout the European coasts of the Atlantic, up 
to the regions which are subject to the influence of 
the Gulf Stream, Franz-Joseph Land, Spitsbergen, 
Iceland, Greenland, os well as the eastern coasts of 
arotic America. 

(3) The Europejm-Siberian group consisting of 15 
truly arctic species, which are found throughout tho 
tundras of Europe and western Siberia so far east 
as Taimyr. As a general rule, these species hibernate 
in the Mediterranean region, not farther east than 
the Aral Sea. 

(4) The Eastem-Siberion group, which consists of 
23 arctic species and is spread throughout the tundras 
and islands of the Polar Sea, from the Taimyr Penin¬ 
sula up to the Kalyma River. Here again there is an 
affinity with more southerly Asiatic species. Thus, 
Leucosiicte brunneinucha living in the tundras of 
Yakutia belongs to the genus well represented in the 
mountainous regions of Central Asia. Again, Sa/roo • 
geranue leucogeramts found in the tundras of Yana 
and Kalyma is sporadically distributed throughout 
the South Siberian, Mongolian and Kirgiz steppes. 
Even more striking is the close systematic affinity 
between the arotic species belonging to the East 
Siberian group and those inhabiting the nearotic, for 
out of their total number of 23, 11 species are found 
in North America. 

(5) the Tchukotek Peninsula group, possessing a 
rich and varied arctic fauna. There are 34 truly 
arctic species alone* out of which 12 are found also in 
Alimkn., and another 13 in Alaska and America. The 
bird fauna of the Tchukotek Peninsula bears a close 
resemblance to that of the neighbouring regions of 
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America. On the other hand, one is struck by the 
dissimilarity between the arotio bird faunas of eastern 
Siberia and that found west of Chaunsk Bay ; how¬ 
ever, it is somewhat difficult to decide whether the 
Tchukotek group belongs to the palwarctic or nearctic 
zoogeographical region. 

(6) The bird fauna of the coast-line and the islands 
of the Bering Sea deserves to be placed in a separata 
group. It is distinguished by the presence of numerous 
representatives of the family Alcidoc, eight species of 
which are found in that region. Another character¬ 
istic of tliis fauna is its endemic character—there are 
9 truly polar species which are not found outside the 
coast-line and the islands pf the Bering Sea (for 
example, Sterna aletUica , Erolia ptilocnemis , Leuco- 
sticte griseinucha , PhUactc canagica , etc.). 

(7) The Alaskan group, which spreads so far east 
as the Mackenzie River, is distinguished by its great 
variety ; it included 66 species and forms, out of 
which 36 can be considered as truly arctic. The 
American species predominate and 22 species and 
sub-species are endemic. 

(8) The American arctic group inhabiting the region 
from Mackenzie River up to Baffin Land and Labrador. 
Out of 45 species nesting there, 30 are truly arctic. 
The majority of these are found in Alaska, 3 species 
belong to the Atlantic group, another 3 can be con¬ 
sidered as endemics of Baffin Land, and one, Micro- 
paXama himantopus , has so far been found only in 
the Canadian tundras. 

(9) The Greenland group, which besides the circum¬ 
polar species possesses 12 arctic ones. Of these, the 
majority belong to the European-Atlantic group, 
while the nearctic is represented by Chen nivalis and 
Limonites fuscicollis. There are no endemics. 

The above facts permit of the following conclusions : 

The bird fauna inhabiting the arctic region of 
eastern Siberia has apparently been derived from 
Central Asia. The fauna of the European-Siberian 
part of the Palaearotio is not closely connected with 
that of the Atlantic region, but has a distinct system¬ 
atic affinity with the fauna of eastern Siberia (for 
example, Erolia , Branta , Limosa ). It can be con¬ 
sidered, therefore, that the tundras of western Siberia 
and Europe are inhabited by immigrants from the 
East. Many American species are found in European 
Siberia, and although some Siberian species are found 
in America, they are not so numerous and have spread 
only so far as western Alaska. 

The region of the Bering Sea, whioh includes the 
Tchukotek Peninsula and Alaska, is inhabited by a 
peculiar fauna of its own, possessing numerous ancient 
forms. Its water fauna is original and its land fauna 
is connected with that of America. It is probable. 
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therefore, that the bird fauna of arctic America 
originated in this region. 

A number of species inhabiting the tundras are 
derived from the southern Palwarctic, most likely 
from the modem Kirgiz steppes ; their dispersion 
took place probably along the Turgaisk-Barabinsk 
plains. 

It follows, therefore, that the arctic bird fauna is 
derived from two distinct centres, namely, eastern 
Siberia and the region of the Bering Sea. The species 
derived from eastern Siberia spread throughout the 
pedeearctic ; only a limited number reached America. 
The arctic fauna of America and some species found 
in extreme eastern Siberia have been derived from 
the region of the Bering Sea. 

The other centres of lesser importance where certain 
arctic species originated and whence they spread are 
the coast - line of the Atlantic Ocean and Central 
Eurasia, probably the modern Kirgiz steppes. The 
Atlantic bird fauna was formed on the Atlantic coast¬ 
line simultaneously with the spreading farther north 
of warm ocean currents, and from there it spread 
over the neighbouring continents. The immigrants 
from southern Eurasia spread through far-eastern 
Siberia, which they reached by way of the west 
Siberian plains. 


Forestry Research in India. 

rpHE recent announcement in tho Times of Nov. 8, 
J- that the Viceroy, accompanied by Lady Irwin, 
had opened at Dehra Dun the new Government 
Forest Research Institute, the largest in the British 
Empire, if not in the world, is of considerable interest. 
Early in 1926 it was announced that the Finance 
Committee of the Legislative Assembly had sanctioned 
a sum of £833,000 to be spent on the Research Insti¬ 
tute. This announcement was discussed in N A Turk 
(Feb. 6, 1926, p. 204). The new buildings just opened 
by the Viceroy are stated to have cost the sum of 
£850,000. 

Dehra Dun has been the centre of forest educat ion 
since 1878, when a training college for rangers and 
foresters was established. Towards the end of 1900 
the first research work by the Forest Department 
was commenced, when a member of the forest staff 
was appointed for two years as forest entomologist 
to the Government of India with headquarters at 
Dehra Dun. This appointment was renewed in 1904, 
the same officer taking up the post. The question 
of the formation of a Research Institute was then taken 
up actively, the sympathy and support of Lord 
Curzon, the Viceroy, was secured, ana the Research 
Institute with a sanctioned staff, but without adequate 
buildings or equipment, came into being in 1906, 

The new department expanded rapidly and the 
first Institute buildings were opened in 1914. The 
War brought about a great opportunity and created 
a demand for the maximum utilisation of all kinds 
of Indian forest products. The buildings, deemed 
adequate in 1911, proved far too small, and the 
Industrial Commission of 1918 strongly urged the 
need for extending the Research Institute, its equip¬ 
ment and staff. Effect was given to this suggestion. 
The Government of India took up an area of 1200 
acres of land on the outskirts of Dehra. The Central 
Institute, with separate buildings for mills, work¬ 
shops for sawing, testing, and seasoning timber, 
laboratories, offices, and residences for the staff, are 
now complete. The main Institute building, with 
its already splendidly developed series of museums 
and its library and laboratories, is 1024 feet long and 
285 feet wide, and has two stories, Indian timbers 
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having been largely \xsed in construction work, panel¬ 
ling, etc. 

Preparatory to the completion of the building, the 
Government of India appointed a committee of 
business men to review the organisation of the 
Institute and to make recommendations for the 
maximum efficiency in its work. The committee 
reported very favourably in July last, and the Govern¬ 
ment has already discussed the proposals with the 
Inspector-General of Forests, Mr. A. Rodger. The 
latter warmly praised the recommendations of the 
committee. The Viceroy, in opening the new build¬ 
ings, also paid a tributo to the work of the committee, 
and after describing some of the fine work already 
accomplished by the Research Institute, stated that 
the Government intended, within the limits of its 
financial liability, to give the Institute the scientific 
staff which it requires. 


University and Educational Intelligence. 

Cambridge. —The Adam Smith Prize lias been 
awarded to R. F. Kahn, King’s College, for an essay 
entitled ” The Economics of the Short Period 

The Clerk Maxwell Scholarship for the advancement 
by original research of experimental physics, of the 
value of £210 a year for three years, has been divided 
equally between Mr. W. H. Watson, research student 
of Gonville and Caius College, and Dr. W. L. Webster, 
of Trinity College. 

Mr. Sydney Goldstein, Smith’s Prizeman 1927, 
Isaac Newton Student in the University 1927-28, has 
been elected into a fellowship at St. John’s College. 

London.— The following doctorates have been con¬ 
ferred : D.Sc. in chemistry on Mr. H. J. Emel6us (Im¬ 
perial College Royal College of Science), for a thesis 
entitled “ The (Bow of Phosphorus and Allied Pheno¬ 
mena ”, and on Mr. I. Vogel (Imperial College—Royal 
College of Science), for a thesis entitled “ Carbon 
Rings ” ; D.Sc. in medical and vital statistics on 
Mr. A. B. Hill (London School of Hygiene and Tropical 
Medicine), for a thesis entitled ” An Investigation of 
Sickness in various Industrial Occupations ” ; D.Sc. 
(Engineering) on Mr. M. A. Hogan (Imperial College 
—City and Guilds College), for a thesis entitled “ The 
Support of Underground Workings in Coal Mines ” ; 
D.Sc. (Engineering) in metallurgy on Mr. J. M. 
Robertson (Imperial College—Royal School of Mines), 
for a thesis entitled “ The Effect of Variations in the 
Rate of Cooling on the Microstructure and Constitu¬ 
tion of Steel 

The Sir John William Lubbook Memorial Scholar¬ 
ship Prize in mathematics, of the value of £30, has 
been awarded to Miss I. W. Busbridge, of Royal 
Holloway College. 

Reading.— Mr. James R. Matthews, lecturer in 
botany at the University of Edinburgh, has been 
appointed to be professor of botany in succession to 
Dr. W. Stiles, now professor of botany at the Univer¬ 
sity of Birmingham. 


The Wigan and District Mining and Technical 
College, founded in 1857, gives particulars in its new 
and enlarged Calendar of the buildings opened for it 
last June by Lord Chelmsford, Their erection was 
made possible by grants amounting to £37,900, in¬ 
cluding £5000 for equipment, from the Miners 4 Welfare 
Fund. It is now in a position to offer full-time uni¬ 
versity degree courses m mining, engineering, chem¬ 
istry, and general science, os well as in commeroe and 
art. 
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Wh have recently received the Calendar of the 
Heriot*Watt College, Edinburgh, which provides day 
and evening instruction in mechanical, electrical, 
mining, and oil engineering, applied chemistry, brew¬ 
ing, pharmacy, building, printing, commerce, and 
languages. It is closely associated with the University 
of Edinburgh, and its courses form an essential part 
of the training of students for the University’s degrees 
in civil, mechanical, and electrical engineering, mining 
and metallurgy, and technical chemistry. The mine 
rescue station for Mid and East Lothian is a por¬ 
tion of its mining department. Continuation classes 
in the south-east of Scotland, affiliated with its 
classes, are conducted by city and comity education 
authorities. 

The Council of University College, Cardiff, has 
executed a new agreement with the Cardiff Royal 
Infirmary regarding the Welsh National School of 
Medicine, and the School is therefore re-opening for 
students in the clinical departments this session. A 
joint Appointments Committee, on which the students 
are refiresented, has been set up by the Council and 
Senate. A course in general science, shared between 
all the departments of pure science and open to the 
public, has been arranged for the current session. 
Recent appointments include the following: Prof. J. F. 
Rees, to be principal in succession to Dr. A. H. Trow 
(retired); Mr. C. N. Strong to be lecturer and demon¬ 
strator in anatomy ; Mr. J. B. Duguid to be acting 
professor of pathology and bacteriology. 

“ Progress of Education in India, 1922-27 ”, by 
R. Littlehailes, Educational Commissioner with the 
Government of India (Calcutta, Govt, of India Central 
Publication Branch, vol. 1 , R. 1.10 or 2s. 9d., vol. 2, 
Rs. 2.10 or 4*. 9d.) is a review of noteworthy interest. 
This interest is the greater for the almost, simultaneous 
publication of the report of Sir Philip Hartog’H auxiliary 
committee appointed by the Simon Commission to 
present a review of the same subject (without limita¬ 
tion to the quinquennial period) in relation to political 
and constitutional conditions and potentialities of 
progress. This Committee’s report directs special 
attention to the claims of girls’ education, bo which 
priority should, it says, now be given in every scheme 
of expansion. In this matter Mr. Littlehailes declares 
that the bolief that “the education of women is 
essential to national advancement ” is now widespread 
in India and holds that, in spite of many formidable 
obstacles, the outlook is brighter to-day than at any 
previous period. In sections on universities and inter¬ 
mediate education he traces the history of the attempts 
made to give effect to the policies advocated by the 
Calcutta University Commission’s report of 1919. 
The separation of the intermediate classes (first half 
of the usual four years’ course of higher education) 
from the university and the transfer of their work to 
* intermediate colleges * would not, it is held, be 
academically sound without extension of the B.A. 
course from two to three years, and such extension is 
economically unacceptable if not impossible ; the only 
provincial government prepared to accept the proposed 
separation is that of the United Provinces. The 
devolution policy of the constitutional reforms intro¬ 
duced in January 1021, with the transfer of responsi¬ 
bility for education from the Government of India 
to provincial governments, and the recent increase in 
the number and varieties of universities, has rendered 
increasingly difficult for outsiders the intelligent ap¬ 
preciation of Indian educational problems and especi¬ 
ally university problems. Mr. Littlehailes’ chapters 
on administration and control and on universities and 
colleges afford valuable help towards overcoming these 
difficulties. 
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Calendar of Patent Records. 

November 17 , 1884 .—The foundation of the arti¬ 
ficial silk industry was laid by Count Hilaire de 
Ohardonnet, who patented his cellulose-nitrate pro¬ 
cess in France on Nov. 17, 1884. A factory was set 
up at Besangon, and manufacture started in 189i, and 
though Chardonnet’s process has been outdistanced 
by the cheaper viscose method of production, the 
growth of the industry has been continuous from 
that time. Sir Joseph Swan’s artificial thread of 1883 
was used only for electric lamp filaments, and was 
not taken up for textiles. 

November 18 , 1820 .—The first successful calcu¬ 
lating machine to be manufactured on a commercial 
scale was patented in France by Franz Xavier 
Thomas on Nov. 18, 1820. The adoption of the 
machine was slow for many years, but by the middle 
of the century it was being manufactured in large 
quantities, and machines of the same type are still 
being made to-day. An original Thomas machine is 
in the Deutsches Museum at Munich. 

November 20 , 1772 .—The Birmingham ‘ papier- 
mach 6 ’ industry was founded by Henry Olay and 
was based on the patent granted to him on Nov. 20, 
1772, for a process of making decorative panels, 
tea-trays, etc., by pasting sheets of paper together, 
and japanning or lacquering them. The term ‘ papier- 
mach 6 *, which had been used many years before in 
its real sense for articles made from moulded paper - 
pulp, was not applied to the articles made by the Clay 
process until the middle of the nineteenth century. 

November 20 , 1813 .—The introduction of the 

vacuum-pan into the sugar manufacturing process— 
one of the most important inventions in the history 
of the sugar industry—was due to Charles Edward 
Howard, who was granted a patent for it on Nov. 20 , 
1813. 

November 20 , 1832 .-—The fusee match was patented 
by Samuel Jones of London on Nov. 20, 1832. The 
first friction matches were produced by John Walker 
of Newcastle-on-Tyne in 1826, but his invention was 
not patented and the fusee patent is the first for a 
friction match to appear in the records. Jones was 
the patentee also of the 4 Promethean * match, one 
of the chemical 4 instantaneous light ’ contrivances 
which preceded the friction match, and he also, in 
1829, introduced the ‘Lucifer’, which was, however, 
only a copy of Walker’s. 

November 21 , 1777 .—The patent granted to Robert 
Stodart on Nov. 21, 1777, for ” a new sort of instru¬ 
ment or grand forte-piano with an octave swell, and 
to produce various tones together or separate, which 
instrument will be more durable and produce finer 
and more variable tones than any yet made ” supplies 
the first instance of the use of the term ‘ grand piano 

November 21 , 1833 .—A needle-pointing machine 
which cuts off a length of wire sufficient for two 
needles, shaipens both ends, punches the eyes, and 
severs the wire into the two completed needles, was 
patented by Daniel Ledsam and William Jones on 
Nov, 21, 1833. Probably the machine never came 
into use. Apparatus of the kind was first used in 
Germany j its adoption in England came much later. 

November 21 , 1839 .—The first superheater for 
locomotives—consisting of a ohamber in the upper 
part of the smoke box heated by the furnace gases on 
their way to the chimney—was patented by Robert 
and William Hawthorn on Nov. 21, 1839, fluid was 
fitted to an engine supplied to the Newcastle and North 
Shields Railway in 1840. The locoftiotive superheater 
did not, however, come into general use until the in¬ 
troduction of the Schmidt fire-tube construction at the 
beginning of the present century. 
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Societies and Academies. 

London. 

Royal Society, Nov. 7.—H. E. Roaf : The absorp- 
tion of light- by the coloured globules in the retina of 
the domestic hen. The transmission of light by the 
coloured globules of the retina of the hen has been 
photographed by means of a microspectroecope and 
the wavo-length limits of tho absorption measured.— 
R. G. Tomkins : Studies of the growth of moulds (1). 
When moulds are germinating on a substratum of soil, 
in equilibrium with the atmosphere, at any given 
temperature rate of germination decreases as humidity 
decreases. The rate is greatest at an optimum tem¬ 
perature, varying for different fungi. If the soil con¬ 
tains nutrients, rate of growth and range of humidity 
and temperature are increased. The growth of a 
* colony * is similarly affected by conditions.—R. H. 
Stoughton; The morphology and cytology of Bacterium 
malmcearum E.F. 8 . Using a special technique, de¬ 
pending on staining the organisms without drying or 
heating, certain structures are demonstrable in the 
cells, One of these is a deeply staining centrally 
placed body of the nature of a nucleus. Two kinds 
of new growth-forms have been demonstrated. The 
first are small deeply staining granules, apparently 
identical with the ‘ gonidia ’ of other writers. The 
second are spherical coccus-like cells, produced by a 
process of budding from rods, in old cultures of the 
organism. The ‘ nucleation ’ of this coccus has been 
observed.—E. C. Smith : On the coagulation of muscle 
plasma. The preparation and properties of a liquid 
expressate of muscle, representing as nearly as possible 
the living plasma, are described. Gelation occurs 
only when a trace of a neutral salt is added to the 
finely divided muscle in the frozen state. Gelation 
of plasma and hardening of muscle in rigor mortis are 
the same phenomenon. Changes in hydrogen ion 
concentration are irrelevant to gelation.—S. L. Hora : 
Ecology, bionomics, and evolution of the torrential 
fauna, with special reference to the organs of attach¬ 
ment-. Shows, from purely ecological and biological 
points of view, how animals becomo adapted to their 
surroundings ; causes of variations and mode of their 
transmission aro not considered. Attention is directed 
to the close correlation existing between ‘ factors * 
in environment and ‘ characters 1 of population, and 
specially to the divergence and convergence of char¬ 
acters, so far as influencing the course of organic 
evolution. Environment is the supreme master of 
most changes in animal organisation ; organic evolu¬ 
tion is an index of the varied conditions under which 
life exists.—R. N. Mukerji: Effect of X-radiation on 
the spermatogenesis of Lepisnui domeatica. The 
Golgi bodies in tho spermatocytes approach the 
nucleus, swell up and fuse. Precocious formation of 
the acrosomic granule sometimes occurs. The mito¬ 
chondria and their derivative, the nebenkeme , undergo 
various alterations in the spermatids. The vacuolar 
system remains unaffected, and the nurse-cells show 
no definite changes.—J. B. Gatenby, R. N. Mukerji, 
and Sylvia Wigoder : The effect of X-radiation on the 
spermatogenesis of Abraxas grosstdariata . After 6 
hours the mitochondria in many cells swell up. By 
16 hours the Golgi elements approach the spermato¬ 
cyte nuolei, forming caps, which later become de¬ 
tached as large spheres lying in the cytoplasm. 
These spheres contain an acrosome bead, and are 
absorbed by 20 hours. No very abnormal mitoses 
are found until after 37 hours. 

Society of Public Analysts, Nov. 6.—B. R. Bolton I 
and K. A. Williams : The. grouping of fatty oils with I 
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special reference to olive oil. If the unsaponifiable 
matter be separated as described, and its iodine value 
determined, the oils are divided into four groups: 
Group 1—iodine value 64 to 70—contains the animal 
fats and a few vegetable fats (the coconut family); 
Group 2—iodine value 90 to 96—contains fish and 
marine animal oils and cocoa-butter; Group 3— 
iodine value 117 to 124—contains the vegetable oils 
and fats ; Group 4—iodine value 197 to 206—con¬ 
tains olive oil only.—Cuthbert Dukes : The heat re¬ 
sistance curve. A new bacteriological test for pas¬ 
teurised food. Pasteurised food differs from un- 
pasteurised in that subsequent heating causes a large 
reduction in the number of bacteria only when tem¬ 
peratures liigher than the pasteurising temperature 
are reached, whereas in unpasteurised food the 
bacteria are reduced progressively and uninterrup¬ 
tedly as the temperature is raised.—W. R. Mummery 
and F. Bishop : A new borax solubility test for lactic 
acid or natural sour casein. A new method has been 
based on the fact that 12*5 gm. of borax in water are 
required to dissolve 100 gm. of good commercial 
casein to obtain a solution which, when diluted, had 
a constant pH value. This value is termed the 
‘ solubility index and affords a means of classifying 
caseins. 

Paris. 

Academy of Sciences, Sept. 30.—George D. Birkhoff : 
The demonstration of an elementary theorem on 
integral functions.—M. Kourensky : The integrals of 
the equations of motion of a solid body in a liquid. 
—G. P. Arcay ; Contribution to tho experimental 
study of the deformation of the flat spiral. The 
method used was a kinematographie study by con¬ 
densed sparks.—Corr&dino Mineo : The orientation 
of the terrestrial equatorial ellipse.—Erik A. Holm : 
The state known as the Sama-Zustand> —J. Cal vet: 
The attack of aluminium by ammoniacal solutions. 
Three samples of aluminium of varying purity (im¬ 
purities 0*04 per cent, 0*29 per cent, and 0*82 per 
cent) were used in these experiments. In alkaline 
solutions, very pure aluminium is not more resistant 
to attack than ordinary aluminium. —R. Brunschwlg 
and L. Jacqut ; A method of testing motor benzene. 
Controlled oxidation by air at 100 ° C. is proposed : 
it is shown that the method gives a fair idea of the 
amount of resins which would be formed after storing 
for nine months.—Const. A. Ktdnas : The alkaline 
character of the volcanic lavas of Antiparos (Cyclades). 
—V. P^rdbaskine : Geological observations in the 
loop of the Niger.— R. Dostal ; Reproduction in 
Caiderpa, In a previous paper the author has proved 
the existence of zoospores of Caulerpa prolifera , and 
suggested that this might be an alternative method 
of reproduction. Further researches to elucidate this 
question have given negative results and no reproduc¬ 
tion from the spores could be proved.—Mile. L* R4my: 
The etiology and therapeutics of plant tumours of a 
malignant type.— Gard : The plant disease pourridiA 
and calcium carbonate. This disease may be due to 
ArmiUariella mellea (walnut, vine, plum), Roseliinict 
necatrix (vine) or Pilacre pallida (vine); it is always 
associated with a soil deficient in calcium carbonate. — 
P. Vignon ; The wing of the Hymenoptera. — Brocq- 
Rousseu, Mme. Z. Gruzewska, and G. Roussel: The 
amylase of horse serum and the variations of its activity 
as a function of successive bleedings. The results are 
summarised in four curves, 

Oct. 7.—G, Bigourdan : The measurement of the 
inclination of the axis of rotation of the meridian 
telescope, in determinations of time.—Georges Perrier: 
The international ellipsoid of reference. Its tables* 
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The ellipsoid of revolution calculated by Hayford in 
1900 has been adopted as the international ellipsoid, 
but its use necessitates the calculation and publica¬ 
tion of accessory tables. An account is given of such 
tables calculated by Has»e, and, over a limited range, 
by V&iaAl&.—Ch. Achard and A. Arcand : The com¬ 
parative study of the proteids in blood serum and in 
pathological eerosities.—£. Mathias : Contribution to 
the study of fulminating matter. The surface tension. 
Division of a globe into several others under the 
influence of a shook or of a rebound.—V. Romanovsky : 
Probabilities a posteriori .— S. Finikoff : Series of 
Laplaoe containing congruences of Wilczynski.— 
Krawtchouk : Characteristic numbers and funda¬ 
mental functions.—Henri Cartan ; The growth func¬ 
tion attached to a meromorph function of two vari¬ 
ables and its application to meromorph functions of 
one variable.—Alex. Froda : The general solution of 
algebraic equations.™J. Le Roux : The theoretical 
bases of the law of gravitation,—Eligio Perucca : A 
metallic resistance of 10 10 to 10 11 ohms. A film of 
gold on quartz fibre can be obtained by cathode 
projection in a vacuum, and the resistance can be 
adjusted between 10 10 and 10 la ohms by stopping 
the deposition at the required point. After some days 
standing these films have the following properties : 
the conduction obeys Ohm’s law, there is no trace of 

E. M.F. of polarisation, and the temperature co¬ 
efficient is negligible. The possible applications of 
resistances thus prepared are discussed.—Albert 
Levasseur : Simple formulae permitting in all cases 
the rapid calculation of ohmic resistances with 
alternating current. The formula gives figures which 
do not differ from Kelvin’s table by more than 1*5 
per cent as a maximum.—E. Calvet : The heat of 
hydrolysis of the amides : acetamide. A direct 
method with a microcalorimeter was employed in¬ 
stead of the usual indirect method based on the heats 
of combustion. — A. Sanfourche: The oxidisability 
of silicon as a function of its state of division. Reply 
to a criticism by Bedel. Fresh experiments in support 
of the influence of the state of division of the silicon 
on its oxidisability are given.—Mme. N. Demassieux : 
The action of alkaline oxalates on the halogen salts 
of lead in aqueous solution. The interaction of lead 
halides with solutions of sodium oxalate gives results 
closely resembling those previously obtained with 
lead halides and sodium carbonate,—Mathieu : The 
study by means of the X-rays of some halogen salts 
prepared by Mme. Demassieux.—M. and Mme. 
Clement Duval: The study of the oobaltipentammines 
and researches on a new case of isomerism.— P. 
Cordler : The dialkyloxysuccinic anhydrides.—J. 
Grard : The action of mixed organ magnesium 
derivatives on propargyl acetal.—M. Bride! and Mile. 
C. Bourdouil: The transformations of the glucides in 
the course of the ripening of bananas.—Marc Andr4 : 
An adult form of Thrombicula autumnalis . 

Leningrad. 

Academy of Sciences (Comptes rendtis, No. 15). — 

F. Loewinson-Lessing and O. Vorobjeva : Contribu¬ 
tion to our knowledge of orbicular structures in 
igneous rooks. Microstructure of several nuclei of 
spheroids in orbicular igneous rocks is described and 
it is concluded that the spheroids cannot be regarded 
as concretions; they are fragments of the same rook 
partly altered by resorption but still retaining their 
original structure in the nucleus.—D. Beliankin and 
M. Bezborodov : Contact-metomorphic structures in 
technical processes. Phenomena of the type of oont&ct 
metamorphosis in eruptive rocks are repeated to some 
extent in certain technical processes; examples of 
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such processes in the glass industry are described.— 
P. Schmidt: The Pacino species of the genera Aficro- 
etomus and Olyptoeephalus Gottsohe (Pisces, Pleuro- 
nectidas). A revision of the genera named; in each 
of them the author recognises only two species.— 
V. 1. Vernadskij : The capillary water in rocks and 
minerals, Every natural mineral contains a obtain 
amount of capillary water which may be oither fresh, 
or represent a solution of various salts. The presence 
of water must be taken into account in all analyses of 
minerals, otherwise serious mistakes are unavoidable. 


Sydney. 

Linnean Society of New South Wales, Sept. 25.— 
J. R. Malloch : Notes on Australian Diptera (2). 
Deals with four Australian species of Ommatiua , of 
which three are described as new.—G. M. Goldfinch : 
Revision of Australian Geometrid® (Lepidoptora). A 
revision of the Australian species of the two archaic 
groups of the family Geometrid®, s. str., in which 
forty-seven species are recorded. Two new genera 
are proposed, ten new species described, and several 
points of confusion settled.—G. D. Osborne : Some 
aspects of the structural geology of the Carboniferous 
rocks in the Hunter River district between Raymond 
Terrace and Scone. The Hunter Overthrust possesses 
some unique features, and its age is regarded as boing 
quite different from that of the normal faults and of the 
folding. The diatrophism manifested in the presence 
of the latter developed mostly in late Palteozoic time, 
although the probability of some orogeny, apart from 
the Hunter Overthrust movement, having occurred 
in post-Trittssio time is recognised. The nature of the 
folding and its analysis are given. 

Vienna. 

Academy of Sciences, July 4.—E. Beutel and A. 
KutzJnigg : The action of iron chloride on zinc,—L. 
Moser and W. Re if: The determination and separa¬ 
tion of rare metals from other metals (16). The 
separation of thallium from ter- and quadri-valent 
metals. There are now several methods, but in all 
cases thallium is determined as chromate. One 
method depends on the precipitation of thallium 
chromate in the presence of ammonia and sulpho- 
salicylic acid, another method is by the hydrolysis of 
the trivalent metals by ammonium nitrite and methyl 
alcohol.—L. Moser and W. Blaustein ; The determina¬ 
tion and separation of rare metals from other metals 
(17). The precipitation of tungsten with tannin and 
antipyrin, its separation from the ter- and bi-valent 
metals, from tin and from silicic acid. Colloidal metal 
hydroxides form with tannic acid difficultly soluble 
adsorption compounds. Tho excess of tannic acid 
is preoipitated with antipyrin. From stannic acid 
the beBt separation is by hydrogen sulphide from 
a complex tartrate solution. A separation of col¬ 
loidal silica from tungstic acid depends on velocity of 
precipitation.—E. Stcinach and H. Kun : The pro¬ 
motion of central activities by a stimulant from the 
central organ. A new field of work has arisen from 
earlier experiments on sexual hormones. Frogs were 
decapitated and then injected with a brain extract. 
For testing irritability a series of weak acetic acid 
solutions (less than 1 per cent) were employed to 
determine the threshold or weakest solution at whioh 
a reflex whisk movement would be made. The in¬ 
jected animals showed a much lower threshold than 
t]ie controls. The water soluble brain extract has a 
specific effect not shared by the extracts of other 
organs. The extract loses its aotivity at boiling-point. 
Brains of frog, rat, dog were tried, chiefly cattle brains. 
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in on© case human from a post-mortem. All were 
active; th© stimulant is not species-specific. Experi¬ 
ments were also made on green tree-frogs which were 
tested by the number of flies they could snap up in 
ten seconds.—A. Klemenc and E. Hayck : The dis¬ 
sociation constant of nitrous acid.—A. Klemenc and 
E. Spitzer : The solubility of nitric oxide in carbon 
tetrachloride, benzole, and nitrobenzole.> ~A. Mtiller 
and H. Wachs : Synthesis of a-ethyl-pyrrolidine.—* 
E. Mosettig and L. Jovanovic : The action of diazo¬ 
methane on aromatic ketones.—K. Fuchs and F. 
Breuer : Alkali organic compounds containing sul¬ 
phur.— P. Gross : The theory of the action of salts.— 

E. Spath and O. Schmidt : Tne constitution of pseudo- 
baptisin.— R. Seka, G. Schreckental and P. S. Heil- 
perin : The synthesis of pyridanthrone and anthra- 
cmnarine. E. Zerner and H. Goldhammer : Diphenyl- 
oxy-acetaldehyde.—C. Mayr and G. Burger : The 
potontiomotric titration of mercurous ion with am¬ 
monium oxalate and its application in the determina¬ 
tion of chromate.— L. Schmid and M. K. Zacherl : 
Conductivity measurements in liquid ammonia.— 

F. Feigl and A. Bondi ; The reactivity of iodine in 
organic solvents.—G. Sachs and K. Ftirst : Mercury 
nitrobonzols.—F. Wessely and K. Sturm : The con¬ 
stitution of phlorrhizino.—A. Franke : Ring con¬ 
traction on the formation of inner ethers from glycols. 
— R. Dworzak and W. Prodinger : Products of broma- 
tion of iso-butyr-aldohyde.—F. Hecht and W. Reich- 
Rohrwig : The determination of uranium and thorium 
by means of 8-oxyquinolin.— F. Sigmund: The 
catalytic action of platinum sponge and platinum 
oxide in hydration.—F. Faltis and F. Kloiber : De¬ 
rivatives of hemipinic acid.—E. Philippi : The linear 
pentacene series (13). Nomenclature and structure 
problems.—F. Hernler and K. Schnurch : The linear 
pentacene series (14). Pentacene-quinone-6, 13.— 
F. Hernler and O. Sommer : The linear pentacene 
aeries (15). The 6, 13-dioxy-pentacene-diquinone-5, 
7, 12, 14.—F. Hernler and T. Bruns : The linear penta- 
ceno series (16). Pentacene-diquinone-5, 7, 12, 14- 
disulpho acid and tetraoxy-pentacene-diquinone-5, 7, 
12, 14.—G. Machek : The linear pentacene series (17). 
Dinitro-, diamino- and dioxy-donvatives of pentacene 
diquinone-5, 7, 12, 14.—F. Hernler: Oxidation pro¬ 
ducts of the three isomeric tolyl-1-dimethyl-3, 5- 
triazole-1, 2, 4.—K. Brunner and H. Moser : A re¬ 
markable formation of l-ph©nyl-5-methyl-3-pyrazole. 
—H. Suidaand H. Titsch : Acetyl-wood, the agglutina¬ 
tion of incrustations and a new way of separating the 
constituents of wood.—W. J. Mtiller and K. Kono- 
picky ; Th© motoelectric effect.—H. Meyer and K. 
Bernhauer : The alkylisation of aromatic compounds. 
—A. Skits and F. Keil : The formation of tertiary 
amines in the reduction of nitriles and of carbonyl 
compounds in basic solution.— M. Dunkel and H. 
Mark : Anomalies in the region of dilute absorption.— 
E. Moles and T. Batuecas : The mass of the normal 
litre of ammonia.—A. Stock and W. Zimmermann : 
Vapour pressures of mercury and of some mercury 
compounds at low temperatures.—T. Wagner-Jauregg: 
Racemisation of halogen substituted esters.—J. 
Billiter : Methods for determining absolute potentials. 
—F. Schembor : Results of radiation measurements 
on tho Stolz Alp between Oct. 1, 1927, and Nov. 
1, 1928. — T, Pinter: Tetrarhynckua ennao«u*.—L. 
Abollns : The regeneration of legs mutilated at the 
fibular edge in Triton cristatus. The excised fibula 
was in 50 per cent of all cases replaced by a long bone. 
—I. Sciacchitano, P. Weiss, and H. Przibram : The 
regeneration of legs mutilated at the tibial edge or 
medially in Triton cristatus and the heteromorphosiB 
of the long bones after excision of the fibular edge. 
The excised tibia was not regenerated within two 
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months.— H. Przibram : Growth measurements in 
Sphodromantis biocidata (4). Increase in size and 
number of facets. The number of eye-facets in the 
praying mantis doubles after ten changes of skin.— 
E. Dittler : The question of tho stage of oxidation of 
titanium in the silicates.—O. Halpern : ‘Note on the 
phase theory in thermionics.—E, Haschek : Plane 
grating spectroscopes with wave-length drums. A 
simple mechanical arrangement determines the sine 
of the angle of deviation and therewith the wave¬ 
length.— G. Jager : The velocity law of gas molecules. 
—H. Schober ; The colouring by radium radiation of 
rock-salt crystals stretched under water and strained 
beyond normal tensile strength. It was known that 
rock-salt crystals are much stronger under water than 
in air, and it was suspected that coloration was due 
to small ultra-microscopic irregularities in the crystal 
lattice. An alteration of the interior of the crystal 
took plaoe, though not so clearly as in the bending 
experiments.—H, Mache : The diffusion and transi¬ 
tion of gases in liquids (1). Solution and growth of 
air-bubbles in water. A small air-bubble was intro¬ 
duced into a sphere filled with water already contain¬ 
ing dissolved air. By means of raising or lowering 
a tube containing mercury the pressure on the water 
was changed and the size of the air-bubble observed.— 

E. Heinricher : Researches on the descendants of 
Primula kewensis and their diversity of form. Success¬ 
ful attempts to fix certain forms wore made by moans 
of homostylous and self-fertilised plants.—T. Ohne- 
sorge : Report on geological investigations round 
Wald and Krimml in Upper Pinzgau.—L. Hofmann : 
The connexion of the problem of projection with the 
relations between incident straight lines and planes 
‘in lt 4 . With an application to photograma.—O. 

Sickenberg : A hot spring in the lower Pliocene in the 
Vienna thermal line near Leoborsdorf in Lower 
Austria. A peculiar conglomerate containing fossil 
shells and also calcite ana silica seems to have been 
formed under the influence of the spring. — A. 
Skrabal and A. Z&horka : The water saponification 
of ethyl acetate.—R. Muller : The electromotive be¬ 
haviour of the metals of the rare earths and their 
amalgams. (1) Experiments with lanthanum.—R. 
Mtiller and H. J. Schmidt: (2) Experiments with 

cerium.— A. Rollett : Experiments on brein from 
Manila elemi resin.—F. Hdlzl, T. Meier-Mohar, and 

F. Viditz : The alkylisation of hexacyano-cobaltic acid. 
—A. Pongratz and F. Griengl : The heats of combus¬ 
tion of perylene and some of its derivatives.—J. 
Lindner, 0. Brugger, A. Jenker, and L. Tschemernigg : 
Researches on tolyl-halogen-phosphine.—J. Lindner 
and M. Strecker : Researches on naphthyl-halogen- 
phosphine and -phosphinio acid.—A. Zinke and H. 
Kolmayr : Researches on perylenes and their de¬ 
rivatives (26). —A. Musil: The saponification of 
methyl acetate with alkali carbonates.—G. F. Htittig : 
The addition compounds of the lithium halogenides 
with methyl alcohol and ethyl alcohol.—G. Jantsch, 
H. Alber, and H. Grubitsch : The halogenids of euro¬ 
pium.— F. Emich : The observation of flaws (Schlieren) 
m ohemioal work.—R. Kremann, B. Kurth, E. I. 
Schwarz, and W. Pivetz: Electrolysis of molten 
ternary alloys.—A. Dadieu and K. W. F. Kohlrauach : 
Studies on the Raman effect (4), The Raman spec¬ 
trum of organic substances (benzol derivatives).— 
K. Lohberger: Some new fish forms from Lake 
Victoria.—H, Reschovsky : Rational curves.—G. 
Ntfbeling : The continuous representation of the circle 
on regular curves.—H< Hornick : Connexion of the 
seoond degree.—W. L. Ayres : (1) Closed ourves in 
Peano’s spaces.—(2) The density of dissection points 
and end points,—K. Przibram : A scheme of the 
colouring effects in rock-salt. 
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Official Publications Received. 

British, 

Ministry of Agrioultur© and Fisheries. Report of the Departmental Coin* 
mttbwe on the Reconstruction of the Royal Veterinary College. Pp. 26, 
(London: H.M. Stationery Office.) 1 *. St/, net. 

British Cast Iron Research Association, Eighth Annual Report for the 
Year ending June flOth, 1929. Pp. 81. (Birmingham.) 

Department of Scientific and Industrial Research. Summary of Progress 
of the Geological Survey of Great Britain and the Museum of Practical 
Geology for the Year 1928. Part 2. Pp. v + 128 + 8 plates. (London : 
H.M. Stationery Office.) 8s, net. 

Journal of the Chemical Society: containing Papers communicated to 
the Society. October. Pp. lv + 2173-2426 + x, (London.) 

Proceedings of the Royal Society. Series A, Vol. 125, No. A798, Octo¬ 
ber 1. Pp. 898-578. fla. Series A, Vol. 125, No. A709, November 1. Pp. 
579-784+ v1. 5j». (London : Harrison and Sons, Ltd.) 

Publications of the Dominion Astrophysics) Observatory, Victoria, B.U. 
Vol. 4, No. 12: A Spectroscopic Investigation of Beta Oephei. By Ralph 
N. Van Arnam. Pp. 17M78. Vol. 4, No. 18: Two ifighly Eccentric 
Orbits. By W. E. Harper. Pp. 179-187. Vol. 4, No. 14 ; Line Intensities 
in Nebular Spectra. By H. H, Flaskett. Pp. 187-207. (Victoria, B.O.) 

Ninth Annual Report of the Scientific and industrial Research Council 
of Alberta, 1928. (Report No. 24.) Pp. 58. (Edmonton, Alba. : W, D. 
McLean.) 

Commission Internationale de l’riclairage en succession & la Commission 
Internationale de PhntomGtrle. Septi6rne Hess inn, Saranac Inn, N.V., 
fleptembro 1928. Uecucil des Travaux et Compte Rendu dee Stances. 
Pp. 1268. (Teddtngton : National Physical Laboratory.) 6 dollars. 

Records of the Geological Survey of India. Vol. 62, Part .4. Pp. 
293-889. (Calcutta: Government of India Central Publication Branch.) 
2.12 rupees ; 5 a, 

Hulletin of the Rallies Museum, Singapore, Straits Settlements. No. 2, 
July. Pp. 148, (Singapore.) 00 cents ; 1*. <*d. 

Air Ministry: Aeronautical Research Committee. Reports and 
Memoranda. No. 1280 (Ae. 409): Flight Touts on an Atlas fitted with 
Automatic Slots connected with the Ailerons and some Data relevant to 
the Design of Auto-Slots for R.A.F.28 Section Wing. By K. T. Jones. 
(T. 2777.) Pp: 8 +Opiates. (London: ll.M. Stationery Office.) lkl.net. 

Biological Reviews and Biological Proceeding* of the Cambridge 
Philosophical Society. Edited by IL MuiiroFox. Vol. 4, No. 4, October. 
Pp. H07-B07. (Cambridge : At the University PresH.) 12s. rtti. net. 

Transactions and Proceedings of the New Zealand Institute. Voi. 00, 
Part 2, June. Pp. iv + 206-878+ plates 18-32. (Wellington, N.Z.) 

Journal of the Society of Glass Technology. Vol. 18, No. 61, September. 
Pp. vill-h71-296 + xxx. (Sheffield.) 10s. Ori. 

The Journal of the Board of Green keeping Research. Maintained by 
the British Golf Unions’ Joint Advisory Committee for the Scientific 
Investigation of Greenkeeping Problems. Vol. 1, No. 1, November. Pp. 
4« + 4 jilates. (Bingloy: St. Ives Research Station). 2*. tki. 

British Honduras. Report of the Forest Trust, 1928, Pp. 17. 
(Belize.) 

Foreign. 

U.8, Department of Commerce: Bureau of Standards. Bureau of 
Standards Journal of Research, Vol. 3, No. 4, October. R.P. No. 108: 
Compressive Strength of Clay Brick Walls, by A. H. Stang, D. K. Parsons 
and J, W, McBurney ; R.P. No. 109: Determination of Manganese in 
Steel and Iron by the Persulphate-Arsenite Method, by H. A. Blight 
and O. P. Larmbee; R.P. No. 110: Determination of Fluorine and of 
Silica in Glasses and Enamels containing Fluorine, by J. I. Hofltaan and 

G. E. F. Lundell; R.P. No. Ill: The Heat of Formation of Sulphur 
Dioxide, by J. R. Rckman and Frederick D. Rossini. Pp. 607-818+20 
plates. (Washington, D.O. : Government Printing Office.) 40 cents. 

Bulletin of the Vanderbilt Ooeanographlo Museum. Vol. 1, Art. ) : 
Scientific Results of the Yacht Ara Expedition during the Years 1926 to 
1928, while In Command of William K. Vanderbilt. Fishes. By N. A. 
Borodin. Pp. 37 + 6 plates. (Huntington, L.I.) 

U.B. Department of Agriculture. Technical Bulletin No 180: The 
Chestnut Ourculios. By Fred E. Brooks and Richard T. Cotton. Pp. 
24 + 6 plates. (Washington, D.O.: Government Printing Office.) 10 
cents. 

Smithsonian Miscellaneous Collections. Vol. 81, No. 15 : Arthropods 
as Intermediate Hosts of Helminths. By Maurice 0. Hall. (Publication 
8024.) Pp. 77. (Washington, D.C.: Smithsonian Institution.) 

* Cornell University Agricultural Experiment Station, Ithaca, New York. 
Bulletin 476 : Tho Production and Marketing of New York Market Peas. 
By Dil worth Walker. Pp. 187. Bulletin 470: The Utilization of Marginal 
Lands. By William Allen. Pp. 109, Bulletin 477: Composition and 
Body of Butter. By E. 8. Guthrie. Pp. 84. Bulletin 480: Premature 
Seeding of Celery. By H. C. Thompson. Pp. 60. Bulletin 482: Soil and 
Field-Crop Management for Yates County, New Ynrk. By H. O. Buckman, 

H, P. Cooper and F. B. Howe. Pp. 88. Bulletin 484: A Comparison of 
the Cost or Maintenance of Large and of Small Country Boards In the 
United States; a Study In the Cost of Government By M. Slade 
Kendrick. Pp. 41. Bulletin 486: An Economic Study of the Collection 
of Milk at Oountiy Plants in New York, By Leland Spencer. Pp. 47. 
Memoir 184; The Rhlzootonia Damping-Off of Conifers, and its Control by 
Chemical Treatment of the Soil. By James Stewart Wlant. Pp. 64. 
(Ithaca, N.Y.) 

Report* of the Conferences on Cycles. Pp. 88. (Washington, D.C.: 
Carnegie Institution.) Free. 

Carnegie Institution of Washington. Publication No. 390: Second 
Bibliography and Catalogs© of the Foasll Vertebrate of North America. 
By Oliver Perry Hay. Vol, J. Pp. via+916. T.60 dollars. Publiaation 
No, 896: Race Crossing In Jamaica. By C. B. Davehport and Morris 
Steggcrd*; in collaboration with F. G. Benedict, Lawrence H. Snyder, 
Arnold Ctosell, Inez Dunkelberger Steggerda, and many Residents of the 
Colony of Jamaica. Pp. lx+616+29 plates. 7 dollars, (Washington: 
D.C.; Carnegie Institution.) 

Methods and Problems of Medical Education. (Fourteenth Series.) 
Pp. v+897. (New York Olty: The Rockefeller Foundation.) 

No. 3133, Vol. 124] 


University of Illinois Engineering Experiment Station. Bulletin No. 
196: The Plaster-Model Method of Determining Stresses Applied to 
Curved Beams. By Prof. Fred B. Seely and Prof. Richard V. James. Pp, 
38. (Urbano, Ill.) 29 cents. 


Catalog u cs. 

A Catalogue of Autograph Letters, Manuscripts and Document^ (New 
Series, No. 4.) Pp. 90. (London: Francis Edwards, Ltd.) 

West Indies : a Catalogue of Books, Maps and Engravings, Including 
Sections on Guiana, Slave Trade and Buccaneers and Pirate*- (No. 619.) 
Pp. 60. (London : Francis Edwards, Ltd.) 

8.U.P. 80 for the Treatment of Colds, Influenza, Broncho-Pneumonia, 
Pneumonia, Asthma and other Inflammatory, or Septic, Conditions. Pp. 
16. (Loudon : The British Drug Houses, Ltd.) 


Diary of Societies. 

FRIDAY, November 16. 

Royal Society or Medicine (Balneology Section), at 5.—Dr. G. L. K. 
Pringle : A Survey of 2000 Csscb of Rhuumatlc Disease. 

British Institute or Radiology (Informal Meeting), at 5.—Discussion 
on Radiology in Obstetrics. 

Institution ok Mechanical Engineers, at G. —F. Hodgkiuson: Journal 
bearing Practice, 

North-East Coast Institution ok Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 6.—l)r. B, O. Laws: 
The Behaviour of a Cargo Vessel during a Winter North Ablantlo 
Voyage. 

Institute or Fuel (at University College, Nottingham), ut 7.—Dr. J. W. 
Whitaker ; Coals and their Impurities. 

Institution of Locomotive Engineers (North-Eastern Centre) (at Hotel 
Metropole, Leads), at 7.—K. W. Selby: Compound Locomotives. 

Royal Photographic Society ok Great Britain (Pictorial Group- 
Informal Meeting), at 7. 

Society ok Chemical Industry (South Wales Section) (at Technical 
College, Cardiff), at 7.15.— 8. Dixon : Some Recent Food Investigations. 

Electrical Development Association (at Royal Society of Arts), at 
7.80.-O. E. Sharp : Selling Time Switches. 

Junior Institution or Engineers (Informal Meeting), at 7.90.—W. T. 
Griffiths : Nickel and its Uses in Engineering. 

Royal Aeronautical Society (at Ht. Krmin’s Hotel), at 7.39.— Dis¬ 
cussion : That this Meeting Is of the opinion the Present Rnlns for the 
Schneider Trophy Race and the High-Speed Record are not consistent 
with the Proper Development of High-Speed Aircraft. 

Royal Sanitary Institute (at Town Hall, Carlisle), at 7.30,™ P. Dalton 
and others : Discussion on Town Planning of Built-Up Aroas.-~C. J. H. 
Stock and others : Discussion on Some Dangers and Difficulties of Small 
Water Supplies.—R. Simpson and others: Discussion on The Veterinarian 
in Relation to the Milk Supply. 

Geologists’ Association (at university College), at 7.80.—Special General 
Meeting. 

Textile Institute (Lancashire Section) (at Rochdale Technical School), 
at 7-80,—J. Ryan : The Problems of the Cotton Industry with special 
reference to the Spinners’ Difficulties. 

British Psycho logical Society (Industrial Section) (at National 
Institute of Industrial Psychology), at 8.—R. J. Bartlett: Some Effects 
of Low-Frequency Vibration.—S. Wyatt: Factors in Unproductive 
Time.—Dr. A. Macrae : Some Problems of Vocational Guidance, 

Royal Society of Medicine (Obstetrics Heetionh at K— Dr. J. K. 
Hughes : A Case of Hydatidiforrn Mole with Multiple Small Syncytial 
Infarction of the Lungs —Dr. Kathleen Vaughan : Maternal Mortality 
and its Relation to the Slmpe of the Female Pelvis. 

Royal Society ok Medicine (Electro-Therapeutics Section), at 8.30.— 
Dr. Jessie E. Sheret: Massive Collapse of the Lungs. 

Society ok Chemical Industry (Chemical Engineering Group) (Jointly 
with Nottingham Section).—J. A. Reavell: The Scientific Heating of 
Liquids and Gimes. 

Society ok Dyers and Colourihth (Manchester Section) (at Manchester). 
—Dr. F. A. Mason : Peter Griess. 


SATURDAY , November 16. 

British Psychological Society (at Royal Anthropological Institute), 
at 8.—C. Fox : Mental Energy. 

British Association or Managers ok Textile Works (at Athenreura, 
Manchester), at 0 . 30 .— Conference : Is there a Changing Trend in the 
Textile Industry? 

Physiological Society (at Cardiff). 


MONDAY, November 18. 

Institution op Mechanical Engineers (Graduates' Section, London) 
< jointly with Students’ Sections of Institution of Civil Engineers ana 
Institution of Electrical Engineers), at 7.—A. G. Brown: Artificial 
Lighting of Factories and Public Buildings. 

Institution ok Electrical Engineers (Mersey and North Wales (Liver¬ 
pool) Centre) (at Liverpool University), at 7.—Dr. N. W. Mo Lachlan : 
The Theory and Practice of Modern Loud Speakers. 

HuDDBRAriELD Textile Bocibty (at Huddersfield Technical Ooltftge), at 
7.30.—8. Kershaw: Uniform Worated Yarn Processing. 

Royal Institute or British Architects, at 8,— A. E. Munby: The 
Design of Science Buildings. 

Royal Society ok Arts, at 8.—Dr, E. G. Richardson: Wind Insfaru- 

^menfcs from Musical and Scientific Aspects (Cantor Lectures) (L), 

Royal Geographical Society (at .Folian Hall), at 8.80.—C. Wells: 
The Colour of Ruwenmri. 

Royal Aeronautical Society (Oxford Branch) (at Oxford).—Squadron 
Leader Orlebar: The Schneider Trophy Race and the Air Speed Record. 
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TUESDAY, November 19, 

Hoy At, Statistical Society (at Royal-Society or Arts), at A. 15.—Prof. 
J. H, Jones: The Present Position of the British Coal Trade. 

Zoo loo io a l Societ v of London, at 5.80,—B. F. Pollock : Exhibition of 
Lau tern-slides of Australian Fauna.— l>r. IdaC, Mann : Demonstration 
of Iris Pattern In Vertebrates.—H. B. Oott; («) The Zoological 
Society's Expedition to the Zambesi, 11*27. No. % Observations on 
the Natural History of the Land-Crab, .Wunwt meinerti, from Be Ira, 
with Speolal Reference to the Theory of Warning Colours ; (ft) No. 3. 
Observations on the Natural History of the Racing Crab, Ocypoila 
cenUophtkalma, from Belra — l)r. Anna B. Hastings: uheiloBtomatoua 
Poly/oa from the Vicinity of the Panama Canal, collected by Hr. Cyril 
Orossland on the Cruise or the 8.Y. St. ikarg*.— H. C. Abraham : The 
Male of the Spider MjjkUttvfi mttiayanvs Abraham, with Further Notes 
on the Female and Its Habits. 

Institution or Civil Engineers, at fl.—Prof. E. G. Coker : Some Experi¬ 
mental Methods and Apparatus for Determining the Stresses in Bridges 
and Framed Structures. 

Institution of Heating and Vkntii.atino Engineers (Associate Members' 
and Graduates' Section) (Manchester and District Branch) (at Milton 
Hall, Manchester), at 7.—O. Stott: The Fan Standards Committee's 
Report. 

Royal Photographic Society of Great Britain, at 7. —Oapt. C. J. P. 
Cave: The Telephotography of Architectural Details with the Aid of 
the Spotlight. 

Institution of Engineers and Shipbuilders in Scotland (at 39 Klm- 
bank Crescent, Glasgow), at 7.80.—Prof. J. H. Andrew: Some lesser 
known Facts concerning AlJoy Steels. 

Royal Anthropological Institute, at 8.80.—Prof. W. J. Sollas : The 
Sagittal Section of the Human Skull. 

WEDNESDAY, November 20. 

Royal Meteorological Society, at6.10.-M, 0. Bennett: The Physical 
Conditions Controlling Visibility through the Atmosphere.—Dr. L. F. 
Rlohardson: The Reflectivity of Woodland, Fields, and Suburbs 
between London and St. Albans.— To fte taican as rmd :—Tliora C. 
Marwick: The Electric Charge on Rain. 

Geological Society of London, at 5.80.—Dr. D. Williams : The Geology 
of the Country between Nant Poris and Nant FfTancon (Snowdonia).— 
Beeby Thompson: The Upper Estuarine Series of Northamptonshire 
and North Oxfordshire. 

Newcomen Sooiwty for the Study of the History of Engineering and 
Technology (Annual General Meeting) (at British Sea Anglers' Society, 
4 Fetter Lane), at 6.80.—Rhys Jenkins : D’Aeres, "The Art of Water 
Drawing ", 1059. 

Overhead Links Association (at Institution of Electrical Engineers), 
at 5.80.—R, Borlaso Matthews: Standard Intermediate Voltages for 
Rural Electrification. 

Institution of Civil Engineers (Students’ Meeting), at (J.80—G. C. 
Bunn: Address, 

Liverpool Engineering Society (at 9 The Temple, Liverpool), at 0.80. 
—H. Mawtion : Multiple Refrigerating Systems. 

Institution or Electrical Engineers (Tees-Side Sub-Centre) (at Cleve¬ 
land Technical Institute, Middlesbrough), at 7. 

Institution of Electrical Engineers (Sheffield Sub-Centre) (at Royat 
Victoria Hotel, Sheffield), at 7.80,—A. Tustin: Organised Scientific 
Research and Engineering Progress. 

Halifax Textile Society (at White Swan Hotel, Halifax), at 7.80.— 
J. Inne*: The Manufacture of Artificial Silk. 

Royal Society of Arts, at 8.— p. M. Border : Urban and Rural 
Amenities. 

Entomological Society of ],ondon, at 8. 

Royal Microscopical Society, at 8.— Dr. P. de Beauchamp: Dicmtio- 
p/wr,u* Au<fw>nt (GUscott). — Dr. J. A. Hewitt: Sarcocystls in Human 
Heart Muscle.—T. K. Wallis : The Projectograph. An Optical Instru¬ 
ment for fcho Projection or Images of Microscopical Objects. 

THURSDAY*, November 21. 

Royal Society, at 4.80.—Prof. J, F. Hill: The Developmental History 
of the Primates (Grooniau Lecture). 

Linnkan Society of London, at, 6. 

Royal Society of Mbdioime (Dermatology Section), at 5. 

Institution of Electrical Knginkrrh (jointly with Institute of Fuel), 
at 0.—Discussion on Low-Temperature Carbonisation of Fuel, with 
Special Reference to Its Combination with the Production or Electricity. 
Introductory Papers by E. II. Smyth* and K. G, Weeks (English 
Practice); S. McEwen (American Praotloe); Prof. P. Rosin (German 
Practice). 

Royal Photographic Society (Ktnematograph Group—Informal Meet¬ 
ing), at 7. 

Institution or Electrical Engineer* (Hampshire Bub-Centre) (at Uni- 
veraity College, Soutliampton), at 7.80.—Dr. J. W. T. Walsh : Illuminat¬ 
ing Engineering. 

Institution or Automobile Engineers (Jointly with Royal Aeronautical 
Society) (at Royal Society of Arts), at 7.46,—L. W. Johnson; The 
Inspection of Metals and their Alloys. 

Chemical Society, at 8,—Prof. T. W. Dowry : The Rotatory Dispersion 
of Organic Compounds. Part XVlil. The Validity of Prude’s Equa¬ 
tion.—G. M. Bennett, F, Heathooot, and A. N. Mosses: The Influence 
of the Sulphur Atom on the Reactivity ot Adjacent Atoms or Groups. 
Part ML i- And •-CblorrMUlphldea, — 0. . M. Bennett and W. B. 
Wadding ton : Studies in thePenthian Series. Part II, Penthian-4-one. 
Part III. Stereoisomerlc Derivatives of some PenthUnois.—F. G. 
Angiill, H, D. K. Drew, and W. WordJaw: A New Interpretation of 
the Isomerism amongst Co-ordination Compounds of Platinum. 

Royal Socikty of Tropical Medicine and hygiene (Laboratory Meet¬ 
ing at London School of Hygiene and Tropical Medicine), at 8.16.— 
Demon titrations by A Balfour, W. B. Aloock, 0. A. Hoare, E. Htndle 
and A. C. Steveneon, Col. 6. P. James, H. S. Leesim, M. 8. 
MacGregor, j. F. Marshall and J. Staley, A Robertson, J. W. Scbarff, 
A L. Sheather and A. C. Stevenson, H. M. Shelley, Mies B, Sikes, 
O. M. Wenyon, V. B. Wiggieawonth, and Prof, Warrington York®. 
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Royal Aeronautical Society (Bristol Branch) (at Bristol).—Mr, 
Fraser: Wing Flutter. ^ , „ _ , . 

Institute of Rubber Technologists (at Manchester Caffe* Manchester). 
—R. Defries : Unburstable Balls, 

FRIDA Y, November 22. 

Physical Society (at Imperial Collie of Science), at 6.—D. P. Dalxell: 
Heaviside’s Operational Methods.—E. T. Hanson: The Dynamical 
Theory of Resonators. -E. C. Atkinson: Ksoapement Errors of 
Pendulum Clocks. 

Society of Chemical Industry (Liverpool Section) (at Liverpool Uni¬ 
versity), at 6.—H. W. Rowell: Commercial Synthetic Resin Product*. 

Institution of Mechanical Engineers (Informal Meeting), at 7.— 
J. S. Atkinson and others: The Utilisation of Low-Grade and Refuse 
Fuels, Including Towns' Refuse. 

Junior Institution or Engine era, at 7.80.—H. D. Bush: The Quick- 
Running Oil Engine applied to and used In Railway Service. 

Royal Society of medicine (Epidemiology ana Tropical Diseases 
Sections), at 8.—Discussion on Brucella Infections in Man and Animals. 
Openers: Dr. W. Dalrymple-Champueys (Epidemiology), Dr. J. T. 
Duncan (Tropical). 

Royal Aeronautical Society (Yeovil Branch) (at Yeovil).—Aero Wheels 
and Tyres. 

PUBLIC LECTURES* 

SATURDAY , November KJ. 

Hurniman Museum (Forest Hill), at 8.80.—H. Haroourt: Tim Marvel* 
of India's Canals, 

MON DA Y, November J8. ' 

University College, at 2.—Dr, O. L. Brady: Alchemy and the 
Alchemists. 

London School of Economics, at 4.80.—E. H. Wnrmlngton : The Debt 
of Medieval Explorers to Ancient Discoverers: The Circumnavigation 
of Africa, Attempts to cross the Atlantic. 

King’s College, at 5.80.—Prof. H. ZichendraUt: Scientific Radio Re¬ 
search In Switzerland. (Succeeding Lectures on Nov. 20, 22, 25, 27, and 
29.) 

Bast Anglian Institute of Agriculture (Chelmsford), at 7.—R. H. 
Grubb : Tlie Pruning of Fruit Trees. 

TUESDAY, Nov emher 10. 

British Science Guild (at Goldsmiths’ Hall, K.C.2), at 4.80.—Sir Walter 
Morley Fletcher : Medical Research: The Tree ana the Fruit. (Norman 
Ijookyer Lecture.) 

University of Lkjcds, at 8.—Prof. B. A. McBwiney : Health. 

WEDNESDAY, November 20. 

Royal Institute of Public Health, at 4.—Dr. M. Donaldson: The 
Early Diagnosis and Treatment of Malignant Disease. 

King’s College, at 5.80.—Prof. W, T. Gordon : The Contribution of 
King's College to the Advancement of Learning during the Century 
1*29-1028 : Geology and Geography ; The Estonian Minister In London : 
Modem Estonian Literature. 

Royal School of Mines, at 6.—Sir Harold Carpenter : Single Crystal* 
of Metals and Alloys: Their Production and Properties (Armourers 
avid Braider*’ Company Lectures) (I.). * (Succeeding Lectures on Nov. 
27 and Dec. 4.) 

FRIDAY , November 22. 

King's College (at 40 Torrington Square, W.C.l), at 6.80.— Dr. O. 
Odlozlllk : Outlines of Czechoslovak History (I.): The Geography of 
Czechoslovakia. 

Surveyors’ Institution, at 6.80.—Dr. A. W. Hill: Kew and its Relation 
to Botanical Enterprise in the Empire (Institution of Professional Civil 
Servants' Ijecbure). 

Royal Society of Arts, at 8.16,—Prof. A. E. Boycott: The Causes of 
Cancer (Chadwick Lecture). 

SATURDAY , November 28, 

Hqrniuan Museum (Forest Hill), at 8.80.—Mias I. I). Thornley: Village 
Life in the Middle Ages. 

CONFERENCES. 

Friday, November Ifi. 

Rothamuted Experimental Station, Harpenden, at 11.80.—Conference 
on the Growth of Winter Food for Livestock. In Choir, Loid Clinton. 

J. G. Stewart, of the Ministry of Agriculture. 

Hamid Faber: The Danish Solution of the Problem. 

Dr. H. E. An nett: The New Zealand Solution of the Problem. 

W. B. Mercer and W. A. C. Carr: Winter Food for Dairy and Feeding 
CattJe. 

Copt. R. Btallard : Winter Food for Dairy Cows, 

T. C. Ward: Winter Food for Cattle. 

November 18 to 21 

Public Works. Roads and Transport Conor ms and Exhibition (at 
Royal Agricultural Hall), 

Novembrr 21. 

Britwh Waterworks Association (Public Works Congress at Agricul¬ 
tural HaU), 

G. L. Papier; Water Supply a* a Factor In Town and Regional 
Planning. 

Dr. J. B, Firth: The Preservation of Rivers and Streams from the 
Standpoint of Water Supply: Some Observation* on River Pollution. 

Dr. W. Roshton : The Purity of Drinking Water* from a Btokwtoal 
Aspect. 
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Airships and Arctic Meteorology. 

I N recent years great advances have been made 
in our knowledge of the atmosphere. The 
increase in the number of observatories a^d the 
transmission of meteorological data from ships at 
sea have made material contributions to these 
advanoes. There are, however, still large areas of 
sea and land of which our knowledge is altogether 
inadequate for the advancement of science. No¬ 
where are there more significant gaps in the de¬ 
sirable network of stations than in polar regions. 
Observatories exist in Greenland, Jan Mayen, 
Spitsbergen, Novaya Zemlya, and Alaska, but 
throughout the length of Arctic Siberia and in 
most of Arctic Canada there are great areas from 
which no continuous series of observations are 
obtainable, and even the geographical features of 
a large part of the Arctic Ocean are unknown. 
The most northerly observatory is the Nor¬ 
wegian station at Kings Bay, Spitsbergen. North 
of latitude 80°, there is not a single observa¬ 
tory, and even scattered data from the inner or 
ice-bound Arctic regions are very few and incom¬ 
plete. In a recent lecture to the Royal Geograph¬ 
ical Society, Dr. G. C. Simpson, the director of 
the Meteorological Office, said that little further 
advance in polar meteorology can be made by 
spasmodic meteorological observations. The short 
series of data brought back by exploring ex¬ 
peditions engaged primarily in other branches of 
work are not of great value. Permanent observa¬ 
tories alone can supply the want, and if these are 
provided with wireless, they can not only extend 
the area of the synoptic charts used in forecasting, 
but also reduce the area of the unknown for other 
general purposes of the science. 

Within the last three years an International 
Society for the Exploration of the Arctic Regions 
by means of Aircraft has been established, with its 
headquarters in Berlin and with Fridtjof Nansen 
as president. National groups of members of 
the Society are in process of formation in many 
countries. One of the chief aims of the Society 
is the foundation of meteorological and magnetic 
observatories in high latitudes in Arctic regions. 

* Aeroarctic \ to give the society its shorter title, has 
also other aims, but those relating to meteorology 
and magnetism are at present in the forefront. The 
older means of transport, ship and sledge, have so 
far only allowed difficult and spasmodic advances 
•into the ice-bound areas of the Arctic basin, and 
the uncertainty of these means of transport, de¬ 
pendent as they are on the variations in the ice- 
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cover from year to year, are prejudicial to the 
maintenance of permanent stations in high lati¬ 
tudes. The Society believes that the difficulties 
and uncertainties of Arctic transport can be over¬ 
come only by aircraft. The aeroplane is considered 
to be less useful than the airship. High speed is 
of less importance than carrying capacity and power 
to land without extensive ground preparations. 

The programme that the Society has in hand is 
ambitious ; and it will not fail to evoke criticism. 
The presidency of Dr. F. Nansen and the support 
of many eminent meteorologists and polar experts 
throughout Europe and America is, however, a 
guarantee that the plans have been carefully 
considered. It must never be forgotten that it was 
Dr, Nansen who, nearly forty years ago, dared to 
defy the accepted canons of polar travel and the 
advice of nearly all polar experts in his daring and 
successful voyage in the Fram. Once again he is 
in the forefront in adopting now methods of 
locomotion. 

The Society hopes to obtain the use for 
the spring of next year of the German airship 
Oraf Zeppelin, and under the direction of Dr. 
Nansen a series of preliminary flights are projected. 
Difficulties have arisen on account of the crew 
having expressed unwillingness to take polar 
flights in the airship. The plan proposed is for 
three flights—the first is to be from Murmansk to 
Alaska via the north of Spitsbergen, Greenland, and 
the Beaufort Sea ; the second is to be a flight 
round the unknown Beaufort Sea ; and the third 
is to be from Alaska along the edge of the contin¬ 
ental shelf north of Siberia via Nicholas or Northern 
Land to Murmansk. These are regarded as pre¬ 
liminary flights to settle definitely a few problems 
regarding the possible existence of unknown land, 
to investigate possible sites for permanent obser¬ 
vatories, and to map the edge of the continental 
shelf. For the last purpose a form of sonic sounder 
dragged along the surface of the water will be used. 

The Society hopes eventually to found observa¬ 
tories in Nioholas Land, Peary Land (Greenland), 
Grant Land (Ellesmere Island), and Banks Island, 
and to arrange for these to be relieved annually by 
airship. A further and more daring plan is to 
found observatories on the drifting p&ok-ice of the 
Arctic Sea, connected by wireless so that their 
daily position might be determined, It is calcu¬ 
lated that the gross weight of such a station¬ 
building with food and fuel for two years would 
be about twenty-five tons. This, in addition to 
the weight of men and dogs, could be carried by an 
airship of sufficient size into any port of the Arctic 
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regions. Lastly, the Society hopes to encourage 
the foundation of observatories on various Arctic 
lands accessible by sea, such as Franz Josef Land, 
the New Siberian Islands, the Siberian coast, and 
the Arctic Islands of Canada. It is hoped that the 
task of founding and maintaining these observa¬ 
tories would be undertaken by the States to which 
those territories belong. 

The whole scheme is a daring experiment. Some 
people may even eall it rash. But if it succeeds, 
oven in part, it should result in considerable addi¬ 
tions to knowledge. Amundsen and Nobile crossed 
the Arctic in an airship three years ago. Since 
then groat improvements have been made in air¬ 
ship construction, and the Oraf Zeppelin this year 
made a successful flight round the world, through 
many difficult weather conditions. It is true that 
last year the Italia airship came to grief in Arctic 
regions, but the Italia was a small ship, not suited 
to the task she undertook. There is no reason to 
be sceptical about the failure of aircraft and air 
navigation, when the advances made in the last 
few years are borne in mind. ‘ Aeroarctie * is looking 
well ahead in formulating its plans, and even if the 
full programme cannot be carried out for some 
years, the Society merits support in having devised 
the only scheme by which the scientific exploration 
of the inner Arctic regions seems to be at all possible. 

In a few years there will occur the fiftieth 
anniversary of the year of international polar 
stations of 1882-83. Twelve States took part, 
each dispatching one or more expeditions to take 
a year’s meteorological observations in high 
northern or southern latitudes. The jubilee year 
of that effort might suitably be celebrated by some 
similar international co-operation in high latitudes. 
On the other hand, it has been suggested that two 
permanent Antarctic observatories, in addition to 
the one already existing at the South Orkneys, and 
two additional ones in the Arotio, in Canada and 
Siberia respectively, might serve better the cause 
of meteorological and magnetic research. The 
adoption of either plan depends on the resources 
available and the foresight of the States concerned. 
It is impossible to promise definite practical results 
in weather forecasting from the foundation of such 
stations. All that can be said is that a more 
detailed knowledge of meteorology may entail 
results of practical value, and that without this 
knowledge such results cannot be forthcoming. 
1 Aeroarctie ’ makes no promise as to results* It is a 
purely scientific body, and in its efforts to establish 
polar observatories and further other lines of re¬ 
search it is moving in the right direction. 
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An Intimate View of Seventeenth Century 
Science. 

The Correspondence of Spinoza . Translated and 
edited with Introduction and Annotations by 
Prof. A. Wolf. Pp, 602. (London: George 
Allen and Unwin, Ltd., 1928.) 15s. net. 

HE thinkers of the seventeenth century took 
all knowledge for their provinces. The men 
of science were at the same time physicists, 
chemists, biologists, and geologists, might also be 
astronomers and architects ; often, in addition, 
they showed deep interest in theological matters, 
although this interest was manifested in widely 
different ways, as witness the names of Boyle, 
Newton, and Leibniz. On the other hand, lawyers 
and philosophers took an active part in the scientific 
life which sprang into Buch activity in the second 
half of that century, ludicrous as might be the 
writings of a Matthew Hale on the vacuum, futile as 
might be. the attacks of a Hobbes on the mathe¬ 
matical achievements of a Wallis. It was impos¬ 
sible for so bold and original a thinker as Spinoza 
not to take his part in the discussion of the new 
results that came pouring from the laboratories 
in a manner reminiscent of our own times, more 
especially as he was earning his living by grind¬ 
ing lenses. It is true that he made no original 
contribution to the scientific thought of the day, 
and likewise made no experimental discoveries. 
Nevertheless, from his letters we can form a lively 
picture of the days when the appearance of a 
“ Certain excellent treatise on Sixty Observations 
with the Microscope ” (Hooke’s “ Micrographia ”) 
was causing a sensation, and when Mr. Huygens 
was performing in London experiments confirming 
his hypothesis of impact; when Latin translations 
of the books of the very noble Mr. Boyle were 
eagerly awaited by continental writers unable to 
read English ; and when “ Hevelius of Dantzig and 
the Frenchman Auzout were disputing among them¬ 
selves about the Observations which were made”. 
The chief interest of the letters is undoubtedly for 
the philosophers who find therein discussed at 
length Spinoza’s conception of God, but the man of 
science, as such, who has the faintest historic sense 
cannot but be entertained to find himself in a world 
where the transmutation of silver to gold witnessed 
by Helvetius was a matter of lively inquiry, and 
where the authority of Descartes was well-nigh 
absolute. 

One of the chief figures in the correspondence of 
Spinoza is Henry Oldenburg, the secretary of the 
Jtoyal Society, whom Hooke irascibly labelled as a 
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“ trafficker in intelligences We find him com¬ 
municating to Spinoza scraps of information about 
the work of Boyle (who, probably because Spinoza’s 
religious views were so abhorrent to him, never 
wrote to him directly), in which Spinoza was keenly 
interested, and begging in return for “ anything you 
may have learnt about the success of Huygens in 
the polishing of Telescopic Glasses ”, and in the 
same breath for political information : “ Explain 
to me, if you can, what the Swede and the Branden- 
burger are driving at However, as Prof. Wolf 
remarks in a note, Huygens’ optical researches were 
carried out with such secrecy that Spinoza would 
not have learnt much about them even had ho 
pushed his inquiries. He also seeks information 
on many metaphysical points, but, while praising 
Spinoza in the politest terms, seldom seems able to 
understand the replies. His mental parts stand 
out in these letters as clearly as his physical appear¬ 
ance does in the celebrated portrait at the Royal 
Society, and Hooke’s contempt, if not altogether 
deserved, can be easily understood in view of the 
characters of the two men. A more celebrated 
figure in the correspondence is Leibniz, who in one 
letter sends Spinoza a “ Note oil Advanced Optics ”, 
saying that he will not easily find a better judge in 
this kind of study, which gives us a more favourable 
opinion of Spinoza’s powers in this line than is 
furnished by the scraps of optical work found in 
Spinoza’s own letters. 

Great thinker as Spinoza was, his acuteness seems 
to have deserted him as soon as he meddled with 
experiment/—a trait not unusual in philosophers. 
He describes one experiment, not particularly well 
contrived, which he made on the flow of liquids 
through a tube, and his conclusion from this was, in 
modern language, that liquids have no viscosity : 
“ Therefore water running through a tube forty 
thousand feet long would after a short time, and 
solely through the pressure of the higher water, 
acquire as much velocity as if the tube were only one 
foot long ”, a result with which he is quite satisfied, 
although the fact that water stirred in a basin soon 
comes to rest might, on a little consideration, have 
led him to doubt his deduction. 

Boyle, Huygens, Descartes, and Leibniz are the 
chief names of interest to the physicist which occur 
in the letters. Of Galileo there is nothing ; Spinoza 
writes solely of his contemporaries. We cannot 
help regretting that his early death deprives us of 
any comment on Newton, whose “ Principia” did 
not appear until ten years after Spinoza’s death. It 
is nevertheless astonishing, and does little credit 
to Oldenburg’s perspicacity, that Oldenburg has 
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nothing to say of Newton, whose work on the colour 
of thin plates was communicated to the Royal 
Sooiety long before the correspondence closes. 

For the production of the book, and for Prof. 
Wolf’s work as translator and editor, we have 
nothing but praise, We know of none else who 
combines technical philosophical skill with know¬ 
ledge of the history and spirit of science in a 
sufficient degree to undertake successfully a task 
like this, which is beyond the scope of the specialised 
philosophy of the present day. We are furnished 
with an admirable introduction, comprising a 
sketch of the scientific background of the corre¬ 
spondence and biographical details of the chief 
personages concerned, some tolerably obscure; 
with comprehensive and illuminating notes, such 
as only a profound student of Spinoza and of the 
period could write, and an excellent index. What 
more could be demanded ? E. N. da C. A. 


The Mysore Tribes and Castes. 

The Mysore Tribes and Castes . By the late H. V. 
Nanjundayya and Rao Bahadur L. K. Anan- 
thakrishna Iyer. (Published under the Auspices 
of the Mysore University, Mysore.) Vol. 2. 
Pp. vii + 559 + 80 plates. (Bangalore: Mysore 
Government Press, 1928.) 12.8 rupees ; 20s. 

T is now nearly thirty years since the late Sir 
Herbert Risley initiated the systematic ethno¬ 
graphical survey of the larger Indian Provinces 
and certain native States. Much useful work has 
been produced on the lines then laid down for the 
work of the survey, notably the “Tribes and Castes 
of the Central Provinces ”, by the late Mr. Russell, 
who was fortunately able to complete his four 
volumes before he so tragically fell a victim to the 
War. We have here Vol. 2 (which seems to have 
preceded Vol. 1) of a similar work on the tribes 
and castes of Mysore, taking us from Agasas to 
Budbudkis in a volume of 659 pages. A similar 
range in the records of the Bombay ethnographical 
survey (“ Tribes and Castes of Bombay”, 1920-22. 
Enthoven) occupies only half this space, so that the 
Mysore records, before completion, threaten to 
fill many volumes. 

If this volume has taken some time to produce, 
and the completion of the survey seems still some¬ 
what remote, much credit must be allotted to the 
editors for the fullness of the materials and the 
care with which they have been handled. Tribal 
origins, endogamous and exogamous divisions, birth, 
marriage, and death customs are dealt with system¬ 
atically. Perhaps a little more attention might 
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have been given to the so-called exogamous 
sections which are the subdivisions of the tribe 
or caste inside of which marriage is not permissible, 
that is to say, a bride of one such section must find 
a bridegroom in another. In many cases these 
sections are totemistic, named after a tree, plant, 
or animal. In view of the importance which at¬ 
taches to these survivals of totemism, which has 
attracted special attention in the adjacent Province 
of Bombay, somewhat fuller details of the balis, 
as they are called, would have been welcome. 

We believe that the editors are correct in assum¬ 
ing the identity of Iiamoshis and Bedars in their 
excellent article on that well-known tribe. The 
Bedars, after pressing north into the southern 
portion of the Bombay Presidency, appear to have 
acquired the Marathi language and to have been 
renamed Ramoshis. As a thieving community 
they are to this day allowed to live on a form of 
blackmail in the Deccan by being employed as 
night watchmen in private residences at a reason¬ 
able salary, equivalent to insurance against the 
attentions of their fellow tribesmen. 

We find in the account of the fishing caste known 
as Bestas, the equivalents Toreya, Ambig, Kabber, 
and Gangamakkalu (that is, children of the Ganges). 
Other well-known synonyms are Kabbligar and 
Kabcra. Here it may be observed that, unfortun¬ 
ately, the authors of this work have not adopted the 
practice of showing in separate entries all synonyms 
for caste and tribe names and for the names of their 
divisions. For a student not well versed in the 
subject such entries are invaluable. In their 
absence, he is quite unable to find a caste or tribe 
unless he knows the particular synonym under 
which the survey record shows it. One or two 
minor criticisms also seem called for. The quota¬ 
tions from the works of other writers, though 
apparently meant to be verbatim, are in places 
not quite accurate. Palegars are referred to in¬ 
differently as Palayagars and Paleyagars. The well- 
known author of the “Tribes and Costed of the 
Central Provinces” appears invariably as Russel. 
An interesting but Burely quite irrelevant picture 
of the beautiful Gersoppa Falls is included in the 
illustrations. It is not obvious how such an 
addition to the work can help to throw light on 
the habits and customs of the tribes and castes 
of Mysore ; and in such works some literary reti¬ 
cence is essential, if the dimensions are to be kept 
within reasonable limits. 

These criticisms made, we should like to con¬ 
gratulate the remaining author warmly on the 
result ,of his efforts, as well as to deplore the loss 
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of Mr. H. V. Nanjundayya. The writer of this 
notice was in dose touch with Mr. Nanjundayya 
during the early days of the work in Mysore. It 
is to be regretted that this learned worker has not 
survived to witness the publication in final form 
of his very valuable contribution to the study of 
Indian ethnography. R. E. E. 


Infra-Red Spectra. 

Infra-Red Analysis of Molecular Structure, By 
F. I. G. Rawlins and A. M. Taylor. (The Cam¬ 
bridge Series of Physical Chemistry.) Pp. xv + 
176. (Cambridge : At the University Press, 
1629.) 10*. 6d. net. 

N view of the numerous and important re¬ 
searches which have been carried out in the 
infra-red region of the spectrum, it might appear 
surprising that until now there should have been 
no book in English dealing exclusively with this 
branch of spectroscopy. The methods employed 
have been most ingenious and diverse, and the 
results will assuredly contribute as much to the 
solution of molecular problems as photographic 
spectroscopy has contributed to those of atomic 
structure. Yet the experimental difficulties have 
so greatly restricted work in this field that there 
has been little demand for a book of this kind. 
Now that the significance of such researches is being 
realised, whilst at the same time standard methods 
have been to some extent developed, it is most 
desirable that the knowledge which has been ac¬ 
quired with so much labour and difficulty should 
be made more easily accessible to the student and 
prospective worker in this field. 

The four chapters of the work which is at present 
under notice deal successively with the infra-red 
spectra of gases, liquids, and solids, and with ex¬ 
perimental methods. A really comprehensive or 
detailed treatment is naturally out of the question 
in a book of this size, but the authors have suc¬ 
ceeded in compressing a quite remarkable amount 
of information into the limited space available. 
The mathematical appendix, in which, irUer alia, a 
brief but unusually clear account is given of the 
application of wave mechanics to molecular vibra¬ 
tion and rotation, is particularly to be commended. 
The list of references at the end of each chapter 
appears to have been compiled with discrimina¬ 
tion, and is an extremely valuable feature. 

The book is by no means a mere compilation. 
The authors themselves have worked extensively 
in these regions, and are therefore in a position to 
contribute useful criticisms and suggestions. They 
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suggest, for example, the desirability of substituting 
direct readings of prism orientation for the drum 
and lever arrangement in common use. In several 
places they emphasise, and very rightly, the neces¬ 
sity of measurements of intensity of absorption as 
well as of spectral position. In very few cases 
indeed have workers derived coefficients of ab¬ 
sorption from their observations, being mostly 
content to plot galvanometer deflections against 
wave-length, and for no single substance, so far as 
we are aware, is the absorption coefficient known 
over any considerable spectral range. 

There are a few slips which should be rectified in 
future editions. In two cases (pp. 131, 144) the 
credit due to the actual research worker is attri¬ 
buted to the author of a book in which his results 
are quoted. On p. 138 it is implied that the dif¬ 
fraction breadth of a spectral line is determined by 
the width of the entrance slit of the spectrometer, 
and one’s suspicions of the unorthodox nature of 
the authors’ views on resolving power are strength¬ 
ened by the statement (p. 115) that it is, “as 
usual, proportional to the numerical aperture of 
the m irror * ’. The account of photographic methods 
in the infra-red is distinctly inadequate, having 
regard to the important developments of the last 
few years. 

Finally, a protest may be lodged against the ugly 
and unnecessary term “ many-lines ” spectrum of 
hydrogen. It is, of course, a literal translation 
from the German, but the already established 
term “ secondary spectrum ” is much to be pre¬ 
ferred. In view of recent progress, it would seem 
still better to refer to it as “ the band spectrum of 
hydrogen”, or simply as “ the H a spectrum”. 
The book is well indexed and reasonable in price, 
and should find favour with chemists and physicists 
alike. 


Our Bookshelf. 

An Etymological Dictionary of Chemistry and 
Mineralogy. By Dr. Dorothy Bailey and Dr. 
Kenneth C. Baxley. Pp. viii+308. (London: 
Edward Arnold and Co., 1929.) 25*. net. 

The aim of this dictionary is primarily etymo¬ 
logical, and no attempt at exhaustive definitions 
has been made. Apart from its literary interest, 
however, its utility is, as the authors suggest, 
definitely enhanced by the inclusion of references. 
These, in many oases original, indicate where more 
complete definitions and descriptions of many un¬ 
common minerals and ohemioaj compounds may 
be found. Approximately 11,000 words are listed 
in the dictionary. These include many scientific 
terras, in addition to substances, though the work 
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is stated to be less complete with respect to terms 
than to names. The difficulty in finding a dividing 
line between chemistry and mineralogy caused the 
authors to include the latter science in a work 
originally intended to embrace only the former. 

One point is well exemplified in this dictionary. 
This is the unfortunate and prevalent habit of 
naming minerals after places and people, without 
the slightest indication of chemical composition 
or physical properties. It is to be regretted that 
some form of nomenclature more akin to the usu¬ 
ally rational and comparatively intelligible system 
applied to chemical substances has not been adopted 
for minerals. 

Words current in the literature of the two 
sciences from the middle of the nineteenth century 
onwards are included, and the dictionary is suffi¬ 
ciently up-to-date to include names appearing in 
1928. No important defects or omissions were 
noticed, and the work can be recommended as 
likely to prove a useful addition to scientific refer¬ 
ence libraries. V. A. E. 

Photometric Chemical A nalysis (Colorimetry and 
Nephelometry). By Prof. John H. Yoe. With 
Contributions to Vol. 2 by Dr. Hans Kleinmann. 
Vol. 2: Nephelometry. Pp. xvi+337. (New 
York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1929.) 22 a. M. net. 
The volume contains a history of the development 
of nephelometers, an account of the theory of 
nephelometry, and examples of the use of the 
nephelometer in inorganic and organic analysis ; 
it has a useful bibliography and satisfactory author 
and subject indexes. Prof. Yoe rightly lays stress 
on the necessity of studying systematically every 
reaction producing turbidity that it is desired to 
use in nephelometric investigations, as to the 
stability of the suspension and the limits of con¬ 
centration that may be employed, and of standard¬ 
ising each instrument with each suspension used. 
Some squared paper is interleaved in the volume, 
serving the useful purpose of supplying a convenient 
place for the preservation of necessary calibration 
curves of the nephelometer in use. A table of 
atomic weights later than 1925 is not included. 
The volume is to be welcomed as providing a com¬ 
prehensive study of nephelometric methods and an 
outline of the technique for carrying out nephelo¬ 
metric research. A. G. F. 

The Custom of Couvode. By Warren R. Dawson. 
(Publications of the University of Manchester, 
No. 194: Ethnological Series, No. 4.) Pp. 
ix +118. (Manchester : Manchester University 
Press, 1929.) Is. M. net.. 

The strange custom of couvade, which consists of 
various taboos for and practices by the father of a 
new-born baby, more particularly his * lying-in \ 
has attracted the attention of many writers. 
Mr. Warren R. Dawson has evidently studied the 
subject to see how it would fit in with the migration 
of culture theory of Elliot Smith, but he can 
“ merely throw out the suggestion that couvade may 
originally have been part of a religious ceremonial 
which was afterwards invested with new and 
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varied significance and made a mere family con¬ 
cern. . . . We must, with Ploss, humbly admit that 
the state of our knowledge regarding the original 
motive of the couvade custom is expressed by 
a single word— ignoramus .” At all events, the 
author has done good service in bringing together 
a very large number of references and in clearing 
away some of the debris that has hitherto encum¬ 
bered the discussion of couvade, and he has suc¬ 
ceeded in his object of collecting into a convenient 
compass the material for a reconsideration of a 
puzzling and interesting problem. 

A Text-Book of Pulmonary Tuberculosis: for 

Students. By R. C. Wingfield. Pp. xvi+401. 

(London: Constable and Co., Ltd.,. 1929.) 

3D. 0 d. not. 

The treatment of phthisis, as Dr, Wingfield points 
out in his prefaoe, has been so largely taken over 
by special hospitals that the medical student at a 
general hospital has little opportunity for studying 
the disease. A brief course of instruction at a 
special institution is essential, and to assist the 
student in taking full advantage of it, this text-book 
has been produced. It gives sufficient attention to 
detail without being too long and exhaustive for 
easy study. Tho subject of treatment naturally 
fills a large section of the book ; the student and 
general practitioner tend too frequently to consider 
this a matter entirely for the specialist, and to 
neglect the fact that the mode of life prescribed 
and learned at the sanatorium has to be carried 
out later under the supervision of the family doctor. 
It is of interest to observe that treatment by gold 
compounds has not been so entirely abandoned as 
was once thought, and that sanocrysin does seem 
to have a limited sphere of usefulness. The book 
is very well illustrated by radiographs and tem¬ 
perature charts. 

Animal Psychology for Biologists. By Dr. J. A. 

Bierens de Haan. Pp. 80. (London : University 

of London Press, Ltd., 1929.) 4 s. 0d. net. 

This little book consists of three lectures on certain 
features of the psychology of animals, excluding 
man. In the first, Dr. Bierens de Haan insists on 
the independence of animal psychology as a science, 
dissociating it from subsistence on the kindred 
sciences of physiology and human psychology. He 
defines as its aim the study of subjective phenomena 
in animals, from the highest to the lowest, and 
offers evidence that even the amoeba experiences 
these phenomena. The animal is discussed as a 
knowing subject in the second lecture and as a 
feeling and striving individual in the third. Dr. 
Bierens de Haan evidently regards mental evolution 
in animals as having reached a level much more 
approximating to man's than is generally accepted. 
He considers that in higher animals there can be 
“an implicit understanding of the connexion of 
causes and effects ", a psychological process equi¬ 
valent to a primitive form of conceptual thought 
in man. Whether one agrees or not with his con¬ 
clusions, they are a welcome stimulus to resoarch 
in the many problems in this science still awaiting 
solution. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hia correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice %s taken 
of anonymous communications .] 

The General Applicability of Fechner’s Law in 
Colour Sensation. 

Helmholtz long ago remarked that, in the matter 
of sensation of light, we have to deal with quality as 
well as quantity. That is to say, in physical language, 
luminous sensation is a vector quantity ; and, since 
experiment indicates that it is a vector quantity of 
three dimensions, tridimensional vectors are appro* 
priate to its geometrical representation. 

Without any reference whatsoever to a Cartesian 
scaffolding, we can represent two different luminous 
sensations by two vectors, a and ft, say, and the 
quateruionic operator /3a' 1 is the active operator which 
transforms a into ft. It must therefore contain in 
itself data for a specification of the changes of sonsa- 
tion which are present in the passage from the one 
sensation to the other. Those may be expressed in 
various ways; for example, in terms of independent 
changes in the intensities of three fundamental sensa¬ 
tions, or in terms of changes of intensity, hue, and 
saturation. But it is not possible to attain to any 
results apart from experimental guidance as to the 
laws which have to be satisfied. 

Now there was available to Helmholtz, for the 
development of his idea, no experimental information 
beyond that expressed in Fechner’s law, either in its 
simplest or in its more extended forms. Yet ho used 
it, in its simplest form, very effectively, in the in¬ 
vestigation oi differential sensitivity throughout the 
spectrum. In its next simplest form, he used it, 
very effectively too, in the explanation of variation 
of colour with intensity. He also based upon the 
action of self light a more general expression for it, 
which, as applied to the observations of Kbnig and 
Brodhun, has been found by Clara O. T. M‘Kenzie to 
give remarkable correspondence over the whole range 
of intensity from nearly dazzling magnitude to 
approximate invisibility. But, as no other funda¬ 
mental law was known at the time, he was unable 
to proceed further in the direction of the discrimination 
of expressions for hue and saturation. “ I have the 
feeling ”, he said, “ that in equating luminosities of 
different colours, the question is not that of comparing 
one-fold magnitudes but two-fold magnitudes com¬ 
pounded of brightness and colour glow, for which I 
cannot give any simple summation, and which I 
cannot scientifically define further.” Experiment 
was needed to give data for the discrimination. 
Abney’s additive law for component brightnesses was 
not then formulated. 

If we consider the colour vectors a and ft, without 
making any specification of how intensities of sensa¬ 
tion are involved in their tensors Ta and Tft, we con 
express the transforming factor, which, acting upon 
a, producing ft, in the form ^ 

q ssfta~ l ~^£(UVaft)*. 

Here, in the apt Hamiltonian notation, UVaft is a 
unit vector normal to the plane containing a and ft, 
and $ is the angle between these vectors. We must 
regard the tensor factor in g as associated with in¬ 
tensity, and the versor factor as associated with 
colour quality. Now we can take the step which 
Helmholtz was unable to take, and determine another 
quaternion Q which will be directly expressive of the 
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corresponding sensations. To satisfy the simple form 
of Fechner’s Taw we may write 

Th 26 

Q = log q = log T P a + log ( Waft )", 

where the first term on the right-hand side is a scalar 
quantity, while the second is a vector which only 
vanishes when 9 =0. The latter must therefore in 
this case represent the change of colour sensation, 
and the former the change of the intensity sensation, 
as the light changes from the type a to the type ft. 
But, if we adopt this expression, we must regard the 
intensities (is being represented by the tensors ; in 
which case the corresponding geometrical construc¬ 
tion (Lambert’s pyramid) would compel us to take 
the square of a resultant intensity as equal to the sum 
of the squares of the component intensities. 

Now this is in direct opposition to Abney’s law. 
But, before considering that point, we may find what, 
on this scheme, is the measure of the colour sensation 
change. We have 

log ( U Faff)* =6. UVaft, 

and so 9 ------ TVQ directly measures the change in colour 

sensation. Biit, if we take the quaternion 

49 

<?'=21og? = log + log (Wap)", 

in order to get Fechner’s law we must regard the 
tensors as representing the square roots of the in¬ 
tensities—a condition which might perhaps have been 
guessed at since intensity (measurable as energy) 
is the square of the tensor of a vector. This geo¬ 
metrical construction seems to have been first used 
by W. Pauli, jun. ; and it directly expresses Abney’s 
law. 

The vector term in Q' is 2e(JVaft , which gives 
TVQ' —20 as the measure of the change in colour 
sensation. Schrodinger’s representation, which gives 
this result, is therefore equivalent to the postulate 
that the sensation changes correspond directly to the 
components of the quatemionic operator which trans¬ 
forms the one colour vector in Pauli’s space into the 
other : the change in the sensation of intensity being 
twice the logarithm of the scalar part of the operator, 
while the change in colour sensation is twice the 
logarithm of the versor part. 

Thus Fechner’s logarithmic law applies alike to 
intensity stimulus and to colour stimulus. Of course, 
experiment alone can settle whether the proportion 
is one of equality or not. It may be, for example, 
that we should take Q' ~ 2 log q + V log q , the first 
term alone being doubled. In that case the change 
of colour sensation would be measured by the angle 
between the vectors themselves and not by double 
that angle. 

It is useful to express Q' otherwise. If y be any 
unit vector, we have 

49 , 

, fTft\* . ( UVfty )* 

Q =log [ Ta ) + log V--L-, 

(UVay) - 

where 9 Z and 9 t are respectively the angles between 
the vectors ft and y, a and y. So 



= log ) + log 7 * + log ( UVfty) * 


= log (g£) 8 +*-»•> +2(0 t -e l )UVh, 
where ^ is the angle between the planes (ft, >) and («. 7 ). 
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If y be the white vector, the third term represents 
the change in the sensation of saturation as we pass 
from the colour veotor a to the colour vector /9 ; and 
the second term gives the corresponding change in the 
sensation of hue. It is evident from the form of the 
curve in Maxwell’s triangle that, on this representa¬ 
tion, the peculiar shape of Helmholtz’s differential 
insensitivity curve arises in connexion with variation 
of hue. 

The representation ofQ'asasumof three logarithms 
is an extension of Fochnor’s law for brightness, 

W. Peddie. 

University College, 

Dundee. 


Parasitic Autotomy in Worms and its Possible 
Significance. 

While examining certain Enchyfcrseid worms for 
the stages of two coelom ic gregarinee having 
periods of infection at different times in the year, 
namely, spring and autumn respectively, I found that 
the ccnlom quickly became free from cysts at the end 
of the lifo-cycle of each type. 

During June and July of 1929 I kept six heavily 
infected worms in the laboratory for the purpose of 
allowing tho parasitos to attain a certain stage in 
development. In the first week in August four of 
these worms were removed for examination and tho 
remaining two left in the soil. On examining the 
latter two weeks later (Aug. 24) I found that both 
had lost the posterior segments, while the coelom of 
one was free from parasites and that of the other 
contained a single cyst only. 

Autotomy caused by parasites has been described 
in Echinoderma and in Polychicta, and Hesse (‘'Con¬ 
tribution k l^tude desMonocystid^es desOligochdtes ”, 
-4rc/i. ZooL Exp . et G6n. t 1909, (5), III., p. 27 k 301) 
mentions it as a possible mode of dissemination of 
parasite spores from the ©celomic cavities of Oligo- 
cheetes. Dr. Keilin (Parasitology, 17, pp. 170-172; 
1925) has observed parasitic autotomy to be one 
method of liberation of the spores of gregarines from 
the coelom of such earthworms as AUolobophora and 
Hdodrilua . In my specimens of Enchytrroid worms, 
large phagocytic cysts such as Dr. Keilin describes 
are not formed, but the cysts of the gregarines do 
tend to mass together in the posterior region, and 
there they displace and press upon the intestine. I 
have seen heavily infected worms showing constriction 
of the body and have noted many instances of re¬ 
generation of the terminal segments, but until now 
have never obtained proof of the actual loss of this 
part of the body. Two results follow: first, the 
spores are shed into the soil, where they may be taken 
up by, and infect, other worms—a simple method of 
disseminating infection ; and, secondly, the coelom 
is cleared before the invasion by the other type of 
gregarine which enters it very soon after the cycle of 
the first is completed. 

When the parasites are present in the head region, 
tlie cysts accumulate in the segments anterior to the 
reproductive organs, 1 have not had the opportunity 
of keeping such a specimen for any length of time, 
but have frequently observed very heavy infection in 
this region. Further, on several occasions I have 
found worms in which the head region was being 
regenerated, and have also seen two examples of a 
length of an Enchytneid worm regenerating both head 
ana “ tail Perhaps parasitic autotomy occurs in 
the head region also T 

Mabel Fttllegar. 

Natural History Department, 

University College, Dundee, Oct. 24. 
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The Physical Identity of Enantiomers. 

It has always been stated that, apart from the sign 
of the rotation and the solubility of their salts with 
optically active bases or acids, the physical proper¬ 
ties of aextro and laevo enantiomers are identical. In 
an investigation (Jour. Ckem . Soc. t 1111; 1929) of 
certain physioal properties of the liquid active and 
racemic esters of tartaric acid, it appeared that in the 
case of this series there is a great difference in the 
degree of association of the active and inactive forms. 
It is usual to attribute association to something of the 
nature of the * a ’ factor of the van der Waale* equation, 
that is, to stray fields, froo energy, etc., in the imme¬ 
diate neighbourhood of the molecule, and, when this 
action takes place between molecules of the same 
kind, it is thought to be physical rather than chemical 
in its nature. If, now, we suppose combination to 
have taken place between tho dextro and laevo forms, 
energy will have been evolved, and the stray field 
reduced, with consequent decrease of the degree of 
association. This is the observed fact; the inactive 
form is leas associated than the active. 

In view of the above, and of the fact that the 
existence of racemic compounds in the solid state (in 
certain cases, at least) has never been doubted, it 
seems that chemical combination can take place be¬ 
tween dextro and laivo forms, and that this action is 
different from that acting between molecules of the 
same form to produce association. Therefore, there 
must be a alight difference in chemical nature between 
the opposite active forms, since, if there were not, 
they would combine together to the same extent to 
which they combine (associate) with themselves. 
Finally, if there is a difference in chemical nature, 
thore must also be a difference in physical properties. 
It has always been assumed that there is no difference, 
and, since the difference is no doubt slight between, 
for example, the freezing points of the dextro and 
laevo forms, it may very well have been overlooked or 
attributed to experimental error. 

It is possible, however, to determine certain physi¬ 
cal properties with very great accuracy, and an 
investigation directed, first towards the preparation 
of both active forms in a state of the highest purity, 
and, secondly, to the determination of such physical 
constants, for example, tho freezing points, as are 
susceptible of very acourate determination, would 
perhaps yield results of great theoretical interest. In 
an investigation of this kind, the utmost care must 
be taken in purifying the materials, in drying thor¬ 
oughly (and to the same extent in each case), etc. 
The freezing point, solubility, and specific rotation 
are properties which can be determined with great 
accuracy, I am investigating the physical constants 
of the esters, simple and substituted, of tartaric acid. 
In view, however, of the very great experimental 
difficulties involved in the preparation, and of the 
sceptioism with which positive results may be received, 
it is very desirable that similar work on other series 
should be undertaken by other workers. 

A, N. Campbell. 

Department of Chemistry, 

University of Aberdeen. 


Alternating Intensities in the Spectrum 
of Nitrogen. 

The rotational Raman bands excited by the X2536 
mercury line in nitrogen and hydrogen show the 
alternating intensities characteristic of a symmetrical 
molecule with a nuclear spin. In my communica¬ 
tions on the subject (Natube, May 18, 1929 ; Pro c. 
Not. Acad . Sei. f 15, 515; 1929) 1 reported the Buss 
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corresponding to transitions between even numbered 
rotational levels to be the strong ones in N a , while the 
opposite is true for H s . 

In a recent letter to Die Naturwisaenschaften (34, 
673 ; 1929), Heitler and Herzberg pointed out that 
the result obtained on N t is rather surprising, as 
the symmetry of the electronic wave funotion in the 
normal state *2 is the same in nitrogen as in hydrogen. 
This leads to the conclusion that the nitrogen nuclei 
satisfy the Bose-Einstein statistics, which appears in 
contrast with their structure consisting oi seven 
electrons and fourteen protons. 

In view of the importance of the problem, I have 
thought it worth while to check the experimental re¬ 
sult with new measurements. The frequencies of the 
Roman lines had been determined by comparison with 
the spectrum of the iron arc. If a relative displace¬ 
ment between the Raman spectrum and the com- 
arison spectrum had occurred (although every care 
ad been taken to avoid this source of error) it would 
have been possible to mistake the even numbered 
rotational lines for the odd ones. 

I have therefore made new measurements, taking 
only mercury lines in the spectrum of the scattered 
light for reference. In two plates, the exciting line 
X2536 is not too over-exposed, and a fairly accurate 
reading of its position is possible. This enables one 
to distinguish the even and odd numbered lines with¬ 
out further reference. Moreover, the sharp mercury 
line \2534*77, V39439-8, provides a good standard, and 
appears to coincido very accurately with a strong line 
of the Raman spectrum. This affords another inde¬ 
pendent method of deciding the question. 

Accurate measurements made with the two different 
methods and by independent observers have con¬ 
firmed the former result. The measured frequencies 
of the strong lines usually agree with those calculated 
on the assumption of even quantum numbers within 
one frequency unit, whilst a systematic error of eight 
frequency units would be necessary to cause a mis¬ 
interpretation. 

I may remark here that, in the oase of oxygen, the 
electronic wave function of the normal *2 state is 
antisymmetrical, because, according to Mulliken 
( Phys . Rev.j 32, 186; 1929), the structure consists, in 
addition to closed shells, of two electrons in 3p?r states, 
which have parallel spins and can be shown to give 
an antisymmetrical contribution. As only the odd- 
numbered rotational levels are present, it follows that 
the oxygen nuclei satisfy the Bose-Einstein statistics. 
This is what we should expect of a structure of sixteen 
protons and eight electrons. 

F. Rasetti. 

Physical Laboratory of the Royal University, 
Rome, Oot. 20. 


Monoecious Oysters. 

In Nature of June 8, Ikusaku Amemiya gives a 
list of five species of oysters recorded as being monoe¬ 
cious, and later, July 6, Paul Pelseneer odds two ad¬ 
ditional species, making a total of seven altogether. 
The only monoecious species in this list recorded from 
Australasian waters is Ostrea angasi (the correct name 
has now been determined as 0. sinvata Lamarck). 
After a careful examination of large numbers of 
oysters from the South Island of New Zealand, and 
also of the oysters which have been introduced from 
there into the Derwent River in Tasmania, I have 
come to the conclusion that the New Zealand oyster 
is specifically distinct from O. angaai. Hutton’s name, 
O. mtaria, will therefore stand, and this species is 
larviparous and hermaphrodite. 
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Then, too, during a recent investigation of the 
oyster resources of Queensland I chanced across an 
unidentified species carrying larvae in the mantle 
oavity. O. luta/ria and this unidentified species must 
be added to the list of recorded hermaphrodite 
oysters. 

Every species in this list appears to be of the larvi- 
paroua type, but the commercial oyster of New South 
Wales and Queensland (0. cuculiata), although ovi¬ 
parous, was shown by me to undergo a sex-change 
(Nature, Sept. 29, 1928). 

The list of monoecious oysters will therefore now 
embrace 0 . edulis, 0. sinuata ( -ahgasi), 0. lurida , 
0. denselamellosa, 0. piicata , 0. equestris, an unde¬ 
terminable species from Saleh Bay (Sumbawa), and 
0, lutaria , 0. cucullata, and an undetermined species 
from the Queensland coast, making ten in all. 

T. 0. Rouqiilky 
(Economic Zoologist). 

Technological Museum, 

Sydney, 

New South Wales. 


Vibrating Air Column of High Frequency. 

In the course of some experiments rocontly carried 
out in these laboratories, a curious series of annular 
markings was observed in a glass tube through which 
air, carrying water-vapour and powered charcoal, 
was passing under diminished pressure. The accom¬ 
panying photograph (Fig. 1) shows the regularity of 















FIG. 1. 


the distribution of the rings, of which 48 occupied a 
length of one decimetre. The diameter of the tubo 
was 4*5 mm., and the pressure at the time of the 
experiment was approximately 600 mm. of mercury. 

It is tentatively suggested that the phenomenon 
is due to supersonic vibration possibly originating 
at the narrow inlet and thence communicated to the 
air column. On this assumption a frequency of 
about 150,000 vibrations per second would be in¬ 
dicated. So far as we are aware, this figure is the 
highest yet recorded. 

S. K. Crews. 

F. C. Hymas. 

The British Drug Houses, Ltd., 

Graham 8t., City Rd., N.l, 

Nov. 5. 


Balloons for Upper Air Work. 

Since 1926, balloons made of ‘ Vulpro * rubber 
tissue, manufactured by the Vultex Products, Ltd., 
London, have been made use of in the India Meteoro¬ 
logical Department with gradually increasing success. 
These balloons are made at the Upper Air Observatory, 
Agra, more or less after the method described by Mr. 
J. H. Field in the Memoirs of the'India Meteorological 
Department, vol. 24, pt. 5. Considerable difficulty was 
at first experienced in joining the tissue, but after 
extensive trials it was found that satisfactory joints 
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could be made without difficulty by ordinary Dunlop 
rubber solution diluted with carbon tetrachloride. 

The rubber balloons imported for pilot and sounding 
balloon work have been found to deteriorate very 
rapidly in India in spite of storage in the cold ; and 
tho adoption of ‘ Vulpro J tissue has been of great 
advantage for the development of upper air work in 
India. No special storage seems necessary, and the 
tissue, even a year after its manufacture, seems 
scarcely to deteriorate in quality. The percentage 
of premature bursts in case of the ‘ Vulpro * rubber 
balloons is almost negligible ; hence they have been 
of immense service for ascents where risk of failure 
cannot be taken. 

As an illustration of their performance, it may be 
mentioned that balloons 2£ ft. in diameter made 
of tissue 0*004 in. thick and weighing about 150 gin. 
have taken Dines’s meteorographs with accessories 
weighing 110 gm. up to a height of 20 1cm. 

G. Chatterjek. 

Upper Air Observatory, 

Agra, India, 

Oct, 24. 

Electric Charge in Its Relation to Complement 
Fixation. 

Although the effect of specific immune serum, in 
the presence of a suitable electrolyte, in reducing 
the charge carried by bacteria has been thoroughly 
investigated, no work has been done on the relation 
of electric chargo to complement fixation. 

We have been studying this and other allied prob¬ 
lems during the last two years and have shown that 
although sensitisation of rod colls takes place in the 
absence of an electrolyte, specific haemolysis cannot 
occur unless'the charge of the rod cells is reduced. 
For this an electrolyte is essential, and the concen¬ 
tration which is necessary depends upon the vulency 
of the cation, provided that tho salt in question has 
no deleterious action upon the complement. On the 
other hand, the effect of polyvalent anions is to main¬ 
tain the high negative charge carried by the red cells, 
in which ease haemolysis does not occur. 

We have shown that complement, considered as an 
entity, is negatively charged, and we are of opinion 
that the nature of the charge carried by the various 
components is one of the most important factors in 
the process of complement fixation and certain other 
immunological reactions. 

We propose to deal with the matter more fully in 
the next number of the British Journal of Experi¬ 
mental Pathology. 

H. C, Brown, 

J. C. liROOM. 

Wellcome Bureau of Scientific Research, 

33 Gordon Street, London, W.C.l, 

Oct. 25. 


The Second Spark Spectrum of Lead. 

The second spark spectrum of lead was recently 
analysed by K. R. Rao and ourselves ; and a pre¬ 
liminary report of the series regularities discovered 
was published in a pajwr ( Ind , «/. Phy, t vol, 2, pt. 4, 
pp. 468-476.) We have since become aware of a 
similar publication by Smith (Proc. N. A. vol. 14, 
pp. 878-880 ; 1928). There is a good agreement be¬ 
tween our results and those of Smith, except in the 
identification of 1 8 P- 1 *S. Evidently he has our 1 8 *S\ 
as his l a P r Carrol has very irregular intensities for the 
lines suggested by him. The 1 *S X suggested by us is 
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supported by the location of the second series 1 8 & - 2 8 P, 
1 *D -2 8 P, and 2 8 P - 2 *S. Furthermore, 1 8 P - 1 *8 
suggested by us is given additional support by the 
closeness with which it follows the irregular doublet 
law, for the isoelectronic sequences, Hg I, T1 II, and 
Pb III. An interchange of his levels 1 3 *S\ and 1 8 P, 
would probably bring the whole scheme into aline- 
ment with ours. As a result of our attempts to get 
further regularities, we have been able to get 2 8 P - 2\D 
and 2 a P - 2 3 P as well. 

At the time of publication of the above paper, not 
much progress had been made in the identification of 
the singlet spectrum. Attempts have since been made 
to identify this, and ail the important lines arising 
from combinations between the singlet terms ana 
intercombinations between the singlet and triplet 
terms have also been identified. 

A. S. Rao. 

A. L. Narayan. 

Kodaikanal Observatory, 

August 1929, 


Subjective Demonstration of the Existence of the 
Muscular Sense. 

When lying at full length in a bath of water, pre¬ 
ferably salt, it is easy to demonstrate to oneself rather 
strikingly the existence of the muscular sense. 

Allow one of the arms to float on the surface which, 
as is well known, it will do quite easily. When it has 
come to rest there, make an effort to raise it stretched 
out from the shoulder-joint. This, if done slowly and 
with all due attention to it, will appear to require 
considerable effort. Let the arm once more come to 
rest, and now proceed to submerge it; again the effort 
required will be very evident in const* kmsness. 

If similar observations are made with the log, the 
sense of effort needed to raise it and submerge it is 
again strikingly brought out. This purely subjective 
demonstration of the muscular sense may be recom¬ 
mended as a method of experiencing muscular sensa¬ 
tions without the use of the more or less elaborate 
apparatus of the psycho-physical laboratory. 

D. F. Fbaskr-Harris. 

Chiswick, W.4, 

Oct. 21. 


Amphibious Centipedes. 

Among the Research Items in Nature of Aug. 3, 
p. 209, the occurrence of marine centipedes is noted 
in Madras, other records being the Mediterranean, 
Atlantic coasts of Europe, and the shores of the Gulf 
of Mexico, 

After a considerable experience of shore collecting, 
1 can odd the Cape Verde Islands in 1904, and the 
Galapagos in 1924. In the former ease the centipedes 
inhabit crevices in the crust of Mdobesia and Vermetus 
tubes, which covers all rocks at low tide inside bays, 
os described in the Proc. ZooL Soc p. 170, 1905 ; in 
the second case, large empty barnacle shells, also at 
low tide level and surrounded by a purely marine 
fauna. Marine spiders, which I had never seen since 
I obtained one in Zanzibar, among coral, in 1901, 
were found here also. The last was described in the 
Proc. ZooL Soc . about 1902, but the other three 
remain unexamined in the Cambridge and British 
Museums. 

Cyril Crossland. 

Pa’ea, Tahiti, 

Oct, 4. 
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Medical Research: The Tree and the Fruit. 1 

By Sir Walter Mobley Fletcher, C.B., K.B.E., F.R.S. 


. TTP to quite modem days, the physician followed 
U the strict Hippocratic tradition of con¬ 
centrating his powers upon the welfare of the 
individual patient’ He relied greatly, if not chiefly, 
upon rest in bed and upon the vis medicatrix 
naturae. He gave drugs for the palliation of 
symptoms, but had few, if any, weapons for 
attempting the specific cure of disease. His art, 
an art highly developed and refined, almost ex¬ 
pended itself upon diagnosing accurately the exact 
process and the end result of the disease. I am 
not forgetting, of course, the exercise of his skilled 
functions in the right management of the patient’s 
state of mind and in giving sympathetic and prac¬ 
tical help to his friends—functions which in the 
physician’s art at its best have always invested his 
office with a high nobility. But through the past 
generation, it has been his medical and non-medical 
colleagues in the scientific laboratory w r ho have 
been putting into the physician’s hands new 
weapons of precision, in the forging of which he has 
played little part himself and the mode of action of 
which he has to take largely upon trust. 

The new sciences of organic chemistry and 
pharmacology have been yielding many new drugs 
artificially built up in the laboratory, that have 
specific and measurable actions upon particular 
microbes causing disease. Of these, salvarsan may 
stand as a type. Chemistry and pharmacology 
together have also given a new meaning to some of 
the oldest drugs that after immemorial use by 
native tribes have been prescribed by physicians 
for many generations. The infusions of the ipe¬ 
cacuanha root have long been used for the treat¬ 
ment of dysentery. Bacteriology has shown that 
dysentery is of two quite different kinds which 
earlier medicine had treated as one. One kind is 
due to infection bv a particular group of bacteria ; 
the other kind is due to organisms like the amoeba) 
belonging to the class of protozoa. Workers in 
India showed that it was the alkaloidal constituent 
of ipecacuanha which had this curative action, 
and later that this constituent, emetine, had its 
specific action only upon the amoebae of dysen¬ 
tery and not at all upon the bacterial dysenteries. 
This specific action has been lately studied by 
new methods in the National Institute for Medical 
Research, and the path is open for an advance 
towards new and still better remedies for amoebic 
dysentery. 

Cinchona bark, again, has been used as a remedy 
for malaria in Europe for two or three centuries. 
Of its various alkaloids, quinine was early isolated, 
and the physician concentrated upon this without 
any evidence that it was superior in its anti- 
malarial action to the other alkaloids present in 
the bark that were thrown away when commercial 
practice attended only to the quinine. This arbi¬ 
trary choice of one constituent, although we now 

1 Abridged from the fifth annual Norman Lockyer Lecture of the 
Brttiih Science Guild, delivered on Nov. 10. 

No. 3134, Tol. 124] 


know that other cinchona alkaloids have effective 
anti-malarial actions, dictated the policy of select¬ 
ing the species of the cinchona tree which, yielded 
most quinine, irrespective of other important con¬ 
siderations, with the result that the world-price of 
the remedy practically available in oommerce was 
kept disastrously high. In quite recent years the 
properties of the other alkaloids have been more 
thoroughly studied, and now the chemical labora¬ 
tory has already produced a synthetic compound 
the action of which approximates to that of cin¬ 
chona bark and gives hope that an effective and 
cheap specific may finally take its place. 

Besides the specific remedies of this kind now 
provided as weapons of more precision for the 
physician, another important group of remedies has 
come into his hands. These are the so-called hor¬ 
mones—substances naturally produced within the 
body for the chemical control of particular func¬ 
tions. Knowledge of these is the result of the 
steady development during a whole generation of 
this branch of physiology, and British workers 
have played an active and most distinguished 
part in it. Some of these hormone bodies, for 
example, adrenalin, which controls the activity 
of the muscular coats of the blood vessels, in¬ 
testines, and other organs supplied by the sym¬ 
pathetic nervous system, have a known chemical 
composition and can be made artificially. Most of 
them can only be prepared by extraction from the 
appropriate organs and have a molecular construc¬ 
tion so large that it has not yet been chemically 
described. One of the most familiar of these, the 
active principle) of the thyroid gland which the 
physician uses to remedy inborn or accidental 
deficiency, has lately been isolated and chemically 
described in London, and to this brilliant achieve¬ 
ment, long the ambition of workers in other 
countries, has been added that of artificially con¬ 
structing the molecule and so of synthesising the 
active principle * thyroxin 

Much has been heard lately of insulin, now used 
for the treatment of diabetes. This is a chemical 
substance of composition still unknown that is 
naturally produoed within the body to control the 
use and disposition of the sugar-like substances 
derived from food which, roughly speaking, are 
concerned in the combustion processes supplying 
energy. A child or adult with inborn or incidental 
deficiency of insulin suffers from diabetes. He 
sinks into ill-health, kept at bay only by rigorous 
discipline, and he is faced by the prospect of in¬ 
creasing distress and an early death. These suf¬ 
ferers become as by magic normal and healthy 
persons if insulin is given to them from outside, 
and they remain normal so long as it is given. 
Those who would wish to belittle any result derived 
from animal experiments, even when the result 
derived is so great a work of-mercy as this, are 
fond of asserting that insulin does not cure the 
disease. It is true that it does not remove the 
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underlying cause of the deficiency, but it makes 
good the deficiency itself. It brings comfort and 
normal life to the diabetic sufferer for so long as its 
supply is maintained, just exactly as food brings 
comfort and life to a starving man, and for so long 
as it continues to be given. 

It amounts to a truism to say that progress in 
the practical arts of medicine in any of its branches, 
whether preventive or curative, only comes from 
the growth of accurate knowledge as it accumulates 
in the laboratories and studies of the various 
sciences. We find it a law of our state of being 
that, where - only observation can be made, the 
growth of knowledge creeps ; where experiment 
can be made knowledge leaps forward. The ob¬ 
servation and description of diseases by physicians 
over many centuries have led to almost impercept¬ 
ible advance. The experimental method, only fully 
and widely applied in the last generation or two, 
has given more progress in each decade than all 
earlier recorded history. 

Mankind naturally will always be eager for prac¬ 
tical progress in medical work. Every layman now 
knows something of the many recent triumphs in 
medical science, but he knows also that these are 
isolated and incomplete. He sees clearly that, 
rapid as our progress has been within a period of 
years, amazingly short when compared with the 
preceding centuries, we are not in sight yet of any¬ 
thing like a victory over disease all along the line. 
It is a commonplace to complain that a common 
cold can be neither prevented nor cured. Every 
human child obtains its first lesson about the state 
of medicine by discovering that, as each infectious 
disease comes in its turn, the doctor has no magic 
beyond that of giving rest and warmth in bed. 
The general cast'-mortality rate for grave infections 
like those of pneumonia or puerperal fever has re¬ 
mained almost stationary for many years. The cause 
of acute rheumatism in children with its pitiful tale 
of subsequent heart disease is still unknown to us. 

Every schoolboy knows the romance of the dis¬ 
coveries of the causation of malaria and its mode 
of transmission ; he has learned in his geography 
lesson of the triumphant control of malaria and 
yellow fever that allowed the construction of the 
Panama Canal. But even in this region of tropical 
disease the layman sees that something is wrong 
and that our present knowledge does not allow us 
to press forward to final success. Yellow fever is 
still entrenched in West Africa, where it broods as 
a continual menace to the rest of the tropical 
world, its potential dangers being greatly increased 
by the modern possibilities of rapid transport. As 
to malaria, we have to admit that there are prob¬ 
ably more rather than fewer sufferers in the world 
as a whole, though more than thirty years have 
passed since lloss under Manson's direction proved 
its insect transmission. We know enough to free 
a limited area from the disease if enough money 
be spent. Much more knowledge is required before 
we can hope for wider success in a general campaign. 
A hundred million sufferers in India alone must 
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wait for relief until some generations of betterment 
have been traversed or until some increase in our 
knowledge brings, as we have every right to hope, 
some new kind of power. 

To rest satisfied with our present achievements 
would indeed be a counsel of despair, and nothing 
could be more foolish or inhuman. Though our 
failures and deficiencies may be great, yet the 
successes already gained in the last few years, 
which are but as a brief moment in the history of 
man, should give us boundless confidence. Only 
the growth of scientific knowledge can bring suc¬ 
cess, and every victory must wait, as we know, 
upon the efforts of the unseen army of scientific 
'workers. Practical statesmanship will turn at once 
to consider how that army can be aided and how it 
can be augmented. Let me quote Bacon again from 
his “ Advancement of Learning Three centuries 
ago he wrote: “ If you will have a Tree bear more 
fruit than it has used to do, it is not anything that 
you can do to the boughs, but it is the stirring of 
the earth and putting new mould about the roots, 
that must w r ork it To turn this advice of his 
into practical effort to-day, we must consider in 
respect of our scientific army the primary questions 
of recruitment, of pay and of status, and I will 
take those points in turn. 

As to recruitment, it can only be in the universi¬ 
ties that the ablest young brains will be caught for 
the service. While it is true, indeed because it is 
true, that as Burke said, “ the State is a partner¬ 
ship in all science, a partnership in all art, a 
partnership in every virtue and in all perfection", 
that Government will always be wise that makes 
the universities strong and ieaves them free. 

If the service of research workers is to be re¬ 
cruited and maintained, questions of pay and 
status must have paramount importance. So 
lately as until just before the War, it was the 
almost universal rule in Great Britain that nobody 
should be paid for doing research work as such. 
Unless a man had private means, he could only 
keep himself at research work by being paid to do 
something else which very commonly conflicted 
with it. Much of it has always been done, of course, 
by university professors and other teachers heavily 
burdened with routine official duties. Salaries in 
academic life are in general indefensibly low. 
Even now professors who may be most eminent 
men of world-wide reputations, are fortunate if 
they receive £1200 a year, which was the low 
normal standard fixed by the recent Royal Com¬ 
mission for Oxford and Cambridge, and only a 
few with special administrative responsibilities 
receive £1600. These are salaries which men reach¬ 
ing eminent success in any other walk of life would 
regard as an offence, and even in the academic 
world the headmaster of a great public school 
would think of them derisively. In the junior 
university posts the salaries are relatively even 
lower. A man of distinguished ability, whether 
in teaching or research, may count himself lucky 
if after an expensive training and years of toil he 
earns £500 a year before he reaches thirty years of 
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age. It is true that since the War the nation has 
greatly increased the resources of the universities 
by direct grants made through the University 
tirants Committee, and indirectly by the funds 
made available for the several departments 
responsible for promoting research work in the 
three fields of agriculture, medicine, and industry 
respectively. Those bodies have done much to 
remove the discredit of starvation wages for 
scientific men, but it is obvious that they cannot 
do more than lead the way in the right direction 
and not so rapidly as to bring dislocation to the 
university systems. 

Not only fairness, but also enlightened self- 
interest should provoke any nation to bring the pay 
of competent research workers to such a level that 
they may hope in middle life at least to be able 
to bring an education as good as their own within 
the reach of their children. Until that is done, we 
are in practice ensuring the sterility of those who, 
almost by definition, must be counted as amongst 
the most desirable begetters of our future stock. 

The community has been turning more and 
more eagerly for fruits ripe for its own service 
from the tree to the development and nurture of 
which it has given such small care. We have been 
calling for the bettor cure of our own sicknesses 
and better health for our great industrial popula¬ 
tions. Now this call is being reinforced by another, 
by a call for the scientific help for which the 
development of our Empire overseas has been wait¬ 
ing and upon which it is dependent at every point. 
There can be no right government of any part of 
our Empire and no true advance in the industries 
and welfare of the peoples within it except in the 
light of truth, truth in the fundamental matters 
of human life, of animal and vegetable life, and 
in the less primary but indispensable affairs of 
industry. No secure progress can be made save 
under the guidance of those who have knowledge 
of the realities of Nature and of the methods by 
which that knowledge has been gained and can 
alone be extended. 

This lesson is at long last beginning to be pain- 
fully learned, and already the governments, both 
central and local, are seeking for men competent 
at first hand in the methods of biological and other 
sciences. They are seeking most urgently of all 
for men competent to investigate and to remove 
the primary disabilities opposed to all industrial 
development by causes of human disease or ill- 
health and by the diseases of the animals and the 
crops on which man's life depends. But they have 
been confronted at once with a plain dearth of 
competent and available men, whether in the fields 
of medicine or of agriculture ; and so much so 
indeed that official representations have been made 
by the Government to the British universities upon 
the need for an increase in the supply of able men 
trained in the biological sciences and competent 
to advise them. I believe firmly that not only 
the development of the backward parts of the 
Empire but also the very maintenance of the Empire 
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itself in its present political form depends upon 
the satisfaction, and the early satisfaction, of that 
demand. 

Our schools and universities are filled to over¬ 
flowing with eager and daring youth, and our race 
has never failed to produce minds apt for original 
enterprise and discovery. Why is there this short¬ 
age of men, therefore, for work that brings the 
finest intellectual exercise and that gives im¬ 
measurable opportunities for service to the State 
in its need and to mankind at large and for ever ? 
I think the reasons are plain, and they are well 
understood and have long been declared by the 
British Science Guild. They are reasons found in 
national habit and reasons found in details of 
present method. Our long-standing national habit, 
derived chiefly from the non-Grecian narrowness 
of centuries of unbalanced classical education—a 
narrowness which has hitherto denied the applica¬ 
tion of scientific method even to the technique of 
linguistic teaching itself—has fostered a distrust, or 
at best an ignorance, of the study of natural causes 
and of the power that it brings. Our statesmen 
hitherto have not been bred to trust in scientific 
method and to call upon it for aid. The families 
with the best resources, and so with the greatest 
responsibilities for leadership, have not in general 
thought it natural or even quite respectable for their 
sons to turn from the old traditional employments 
to the new avenues of public service in science 
to be found, for example, in medical or agricultural 
research. 

I have tried to bring to your minds a conception 
of the organic; growth, with its ramifications, of a 
tree of knowledge making the whole body of known 
biological truth. I have spoken of the largely 
unseen body of men upon whose efforts its growth 
depends. Mankind, helpless otherwise, has gained 
new powers over suffering and fuller life already 
from the fruits of this growing knowledge and w aits 
anxiously for new powers again that may add to 
those boons. If we look at tho brief period in 
which our present knowledge has grown, a period 
making an almost imperceptible point of time in 
the immense ages still stretching before mankind 
on tho globe, we are encouraged to look confidently 
forward to a long vista of scientific progress that 
will bring powers of control over the processes of 
life, of which we can scarcely at present oonceive. 
They will bring with them resultant changes in 
human society in a thousand ways now almost un¬ 
imaginable* The value to the community of a 
body of men and women working to gain that new 
knowledge upon which the possibilities of greater 
happiness and works of greater mercy will spring 
is great. But it is not to be measured in terms only 
of those material fruits. The moral health of the 
whole community must gain from the presence 
within it of a band of workers whose business it is 
to seek out the truth and whose work from its 
nature can only go forward in strict obedience to 
the truth and by means of its pursuit and expres¬ 
sion without fear and without favour. As the 
Dean of St. Paul’s has lately said, in the scientific 
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life “ a keen mountain air ” is breathed, and some- any selfish or sectional allegiance ; he is " nullius 
thing of the tonic air of this must always serve to addictus iurare in verba magistri ”, and that phrase 
brace and to elevate the general community. of Horace has become in shortened form the 

The true worker in natural science can owe no familiar and honourable motto of the Royal Society, 
allegiance to any tradition however venerable, or If we attempt to measure the value of the scientific 
to any master however beloved. In his work he life within the community, we must put in the first 
can only serve and express the truth, and for him plaoe not the material fruits that spring' from it, 
the truth is that which can be tested by the touch- but the service it does to our reverence for truth 
stone of an appeal to Nature. He must forswear and for the beauty it portrays. 

The Royal Research Ship Discovery //, 


I ^HE launch of a ship specially built for oceano- 
- graphic research is an event sufficiently rare 
to merit some notice in these columns. She is in¬ 
tended for the work of the Discovery Committee, 
and is for service in the South Atlantic and Ant¬ 
arctic, where she will be employed in biological and 
hydrological investigations concerned mainly with 
whaling. She was designed by Messrs. Flannery, 
Baggauay, and Johnson, consulting naval architects 
to the Committee, and was built to the order of the 
Crown Agents for the Colonies by Messrs. Ferguson 
Bros, of Port Glasgow. She was launched on 
Nov. 2 by Mrs. J. 0. Borley and has been named 
Discovery II. The title * Royal Research Ship ’ has 
been approved by H.M. the King. 

The R.R.S. Discovery II. has an overall length 
of 232 ft., a beam of 36 ft., a moulded depth of 
20 ft., and a draxight of 16 ft. when fully loaded. 
She is built of steel, and in several structural features 
is specially designed for ice navigation. Her stem 
is cut away at the fore foot and is rabbeted to pro¬ 
tect the edg6s of the plates from chafing. The shell 
plating is doubled in the bow and at the water line 
throughout her length, while in the fore part the 
frames are closely spaced and transverse beams 
fitted in order to resist ice pressure. She is driven 
by a single propeller and reciprocating engines and 
on her steam trials developed a speed of 13£ knots. 
Her furnaces burn oil fuel, and the bunker capacity 
is sufficient to enable her to steam 7800 miles at full 
speed and more than 10,000 miles at economic speed. 

The general arrangement is sufficiently shown in 
the illustration opposite. The wardroom is on the 
boat deck, with the chart room, a survey offioe, and 
the captain's accommodation above it. On the fly¬ 
ing bridge there is a wireless direction finder and an 
indicating anemometer, both reading in the chart 
room. The wireless room is equipped for both long 
and short wave-lengths and is at the after end of 
the boat deok. Abaft it is the sick bay, which is 
provided with an X-ray apparatus. The main 
accommodation is on the lower deck, the petty 
officers being berthed aft. 

The equipment for sounding comprises a Kelvin 
machine on the bridge deok, a Lucas deep-sea 
machine on the forecastle head, and both shallow 
and deep water echo-sounding apparatus of the 
latest Admiralty pattern. Bottom sampling in¬ 
struments of various kinds will be carried, including 
two patterns designed to bring up cores of ooze in 
glass tubes. 

For hydrological work and for vertical plankton 
nets three small winches are installed. Those on the 
forecastle head and abaft the engine room each 
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carry 3500 fathoms of wire for deep-water observa¬ 
tions. The third winch, placed on the well deck, 
has two drums of 500 fathoms capacity. These 
winches are used in conjunction with special davits, 
fitted with accumulators and recording sheaves and 
with electric lights for work at night. The hydro- 
logical instruments include a full equipment of water 
bottles of both insulating and reversing patterns, 
the Lumby surface sampler, the Merz-Ekman cur¬ 
rent meter, and two Carruthers current meters. 

The main winch is placed abaft the engine room ; 
it carries two drums of wire rope, one 1000 fathoms, 
and one 5000 fathoms in length. The wire is led 
outboard by way of pedestal and stern fairleads, 
two of the former (one on either side of the ship) 
being fitted with recording dials to indicate the 
amount of wire paid out. A derrick is fitted on the 
poop deck for lifting heavy gear. The biological 
apparatus includes plankton nets of all sizes up to 
4f m. in diameter of opening, the continuous plank¬ 
ton recorder designed by Prof. A. C. Hardy, traps, 
dredges, and 40 ft. otter trawls. Closing mechanisms 
and depth gauges are provided for use with the 
plankton nets and a Watts current meter for regis¬ 
tering slow speeds in towing. 

The internal accommodation for scientific work 
includes spacious biological and chemical labora¬ 
tories on the upper deck, both lighted by square 
windows. The former has a large gimbal table, 
special arrangements for supplies of preserving 
fluids and raoks for reagents and specimen jars. 
The latter is fully equipped for chemical analysis 
of water samples, and includes also a distance 
thermograph, giving a continuous record of Bea 
temperature, a chart-tracing table lit from below, 
and the large oceanographic slide rule recently de¬ 
signed by Dr. Sund. 

Immediately below the laboratories, and com¬ 
municating with them by means of a service lift, is 
a laboratory workroom with a bench, tools, and 
other fittings. In this room is a large vertical 
camera with speoial lighting for the photography 
of marine organisms, and the dark room is at the 
forward end. Farther aft, in the accommodation 
on either side of the engine room casing, are an 
instrument room, a laboratory for rough work in 
which an electric centrifuge is fitted, and a store 
room for plankton nets. 

The ship carries 15 officers (including a scientific 
staff of 6) and 35 petty officers and men. She ip 
expected to Bail from London about Deo. 14, and 
wiO be under the scientific leadership of Dr. S* 
Kemp, with Commander W. M. Carey, ft JST, (retd.), 
in executive command. 



Royal Research 5hip “Discovery H 



1. SwraUUht. 

2. Alternative position 
/or searchlight. 

tmv,. 

ft. WlxSwsaerlal. 

6. Standard compass. 

7. Direction finder. 

8. Semapboae. 

9. lifeboat. 

ill Motor boat* 

12. Derrick. ^ 

13, Bcbo Bounding appar¬ 

atus* 

It, Lucas Bounding ma* 
cUsa 

waterhydro- 
igfbal machine and 

16 . iHBirotw, 


17. Steering-house shelter. 

18. Chart room. 

10. Survey office, 

20. Captain's cabin. 

21. Wardroom* 

22. Pantry, 

28. Wireless oflloe. 

24. Sick bay. 

25. Windlass. 

26. Carpenter's bench. 

27. Boatswain's atom. 

28. Prying room. 

20, Crew’s wash-house. 

80. Crows galley; 

81. tow's w.o, 

82. Skylight to office** 

accommodation. 

M>8 »M£$s; 

ntiUMiMunu! 
84, Pram, 


85. Dinghy. 

86. Chemical laboratory* 

87. Biological laboratory. 

88. Lobby, 

80. Lavatory, 

40. Officers' galley. 

41. Officers' w.c.'s, 

42. Boot and oilskin dry¬ 

ing room. 

48. Instrument room. 

44. Petty officers' bath¬ 

room. 

45. Bough laboratory. 

46. Fire extinguishing 

apparatus* 

47. Office. 

48. Canteen store. 

49. Petty officers' w.o. 

A0. Plankton net store. 

61. Refrigerating engine. 


62. Wlneh house and 

winch, 

63. Deep water plankton 

machine and davit. 
54. Auxiliary winch drum. 
5fi. Pedestal falrlead. 

60. Recording falrlead. 

67. Skylight to petty 

officers' accommoda¬ 
tion. 

68. Torpedo hatch to 

steeling engine. 

09. Stem fairieads. 

00. Chain looker. 

01. Seamen's mess. 

02. Stokers' mess. 

08. Officers* bathroom. 
04. Batch to forehold. 

06. Officer's cabin. 

00. Linen looker. 


07. Darkroom. 

08. Laboratory work¬ 
room. 

09. Cabin of Director of 
Research. 

70. Steward's store. 

71. Communicating alley¬ 

way. 

72. Boiler. 

78. Engine room. 

74. Refrigerating cham¬ 

ber. 

75. Petty officers* accom¬ 

modation. 

76. Hatch to after held; 

77. Hand steering wheel. 

78. Lamp room. 

79. Vegetable locker. 

80. Telemotor " 
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Obituary. 


Phof. T. B. Wood, C.B.E., F.R.S. 

ITH the death oil Nov. 6, at the age of sixty 
years, of Thomas Barlow Wood, Drapers 
rofessor of agriculture in the University of Cam- 
ridge, has passed away one of the giants of agri¬ 
cultural research of the last quarter of a century. 
His scientific labours were begun at a time when 
British agriculturists were still under the spell of 
the brilliant researches of Lawes and Gilbert at 
Rothamsted. Despite the work of these pioneers, 
however, the science of animal nutrition was in its 
infancy. The stockbreeder still fed his animals 
according to the time-honoured methods of his 
ancestors, and such terms as ‘balanced rations’, 

1 maintenance 1 and ‘production requirements’, were 
not to be found in his vocabulary. The results of 
Kellner’s classical feeding trials in Germany were 
only just beginning to filter through to the atten¬ 
tion of the scientific agriculturist in Great Britain. 

The early years of this century, however, ushered 
in a long and fruitful period of agricultural inquiry. 
During this time, when fresh lustre was being added 
to the splendid traditions of soil and crop research 
at Rothamsted, T. B. Wood, at the sister institute 
in Cambridge, was engaged in studying the question 
of the efficient and economic feeding of farm 
animals. His great aim was to establish the appli¬ 
cation of the scientific method to the difficult 
problems of animal husbandry. That his labours in 
this field have been crowned with success is freelv 
admitted on every hand. His name will live witn 
those of Lawes and Gilbert, Kuhn and Kellner. 
No greater and no juster praise can be bestowed 
upon his memory. 

I suppose it was Prof. Wood’s association with 
Norfolk farming, an association continued to the 
day of his death, which led him, in his earlier work, ' 
to investigate the composition and feeding value 
of the root crops. These researches were fruitful 
of remarkable results, which frequently have been 
recalled in these later days when controversy has 
raged round the desirability, or non-desirability, 
of feeding roots to dairy cows. 

The wheat-breeding investigations of his col¬ 
league, Sir Rowland Biffen, led Prof. Wood to be¬ 
come interested in the problem of wheat strength. 
This problem presented, and still presents, diffi¬ 
culties of a baffling nature. Why do certain wheats 
yield flour which is capable of giving rise to shapely, 
well-piled loaves, whilst flour from other wheats is 
of little use for bread-making ? Why do strong 
flours contain a tough, elastic gluten, whilst weak 
flours are characterised by a gluten of crumbly, 
utty-like consistency ? No fixed answer has yet 
een given to these questions, despite mass attacks 
on the problem in recent years. It was Prof. Wood, 
however, who, by dint of ingenious experiments, 
first shed light into the dark recesses of this strange 
and perplexing phenomenon. His two long papers 
published in the Journal of Agricultural Science for 
1907 still remain classics, and no treatise on the 
subject of wheat strength is oomplete without a 
full consideration of the conclusions he arrived at. 
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During the War, Prof. Wood’s genius was em¬ 
ployed in the service of his country. How well he 
succeeded in the difficult task of devising and ad¬ 
ministering schemes for utilising to the best ad¬ 
vantage our impoverished supplies of feeding stuffs 
can only be appreciated fully by his colleagues of 
those troublous times. His was the mind which 
rejoiced in propounding big ideas and schemes and, 
what is equally if not more important, in seeing 
that they were properly carried into effect. On the 
cessation of hostilities he returned to Cambridge, 
and then began the most fruitful period of his 
career. It was at his suggestion that the present 
writer began a series of investigations into the 
nutritive value of pasture. If, as is sometimes sug¬ 
gested, the results of these investigations mark an 
epoch in the history of grassland husbandry, let it 
be remembered that it was at the suggestion of 
Prof. Wood that the researches were begun. Also 
at his suggestion, his intimate friend and colleague, 
Dr. Capstick, devised and built the large animal 
calorimeter which has been such a familiar sight 
to visitors to the School of Agriculture during 
recent years. By its help, Wood and Capstick were 
able to carry out important and fundamental 
researches into the maintenance requirements of 
swine at all ages between weaning and slaughter. 
This valuable work is being continued and ex¬ 
panded by Dr. Deighton, who for some years past 
{ins enjoyed the privilege of close co-operation with 
Prof. Wood in matters relating to the practical 
nutritional aspects of animal calorimetry. 

Ably seconded by the staff of the Animal Nutri¬ 
tion Institute, Prof. Wood also conducted long and 
laborious investigations, by the method of compara¬ 
tive slaughter, into the production requirements of 
cattle, sheep, and pigs. As a result of these re¬ 
searches, it is now' possible to draw up tables of the 
precise food requirements of farm animals at all 
ages and live weights. Compare this happy state 
of affairs with the general ignorance of thirty years 
ago in matters of feeding and obtain in that way 
a measure of the debt which agriculture owes to 
Prof. Wood’s activities. Almost his last piece of 
work, carried out in conjunction with Mr. Mansfield, 
was to measure the maintenance and production 
requirements of ewes and lambs, a difficult investi¬ 
gation which called forth a display of great experi¬ 
mental ingenuity. 

It is not merely as an experimentalist, however, 
that Prof. Wood will be remembered. He ha» also 
left his mark permanently on the philosophy of the 
subject. At tnie juncture it is only possible to refer 
to nis teachings in respect of the rationing of farm 
animals. He demonstrated that the method of 
computing rations for milk-producing animals, by 
summing the separate requirements for mainten¬ 
ance and production, oould be applied with equal 
success to meat-producing animals. He reduoed 
his proposals to the form of the general equation : 

M—Am +gc, 

where JR is the net energy of the ration, A the 
* (Continiud on p * 813.) 
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Lightning. 1 

By Dr. G. C. Simpson, C.B., F.R.S. 


*T X Y HEN we review the history of our knowledge 

V T of atmospheric electricity, we find that it 
can be divided into three well-marked periods. 

The first of these periods opens with the sug¬ 
gestion made by a number of philosophers between 
1730 and 1750, that the phenomenon of lightning is 
nothing more than an exhibition on a grand scale 
of the sparks which were then being drawn from 
the primitive electrical machines of that time. An 
Englishman, Stephen Gray, appears to have been 
the first to make this suggestion in 1735, but it was 
Franklin who forced the idea on the attention of 
men of science, Dalibard in France and Franklin 
in America were the first to show in 1752, by actual 
experiment, that electricity can be drawn from the 
clouds during thunderstorms. 

Commencing with this startling success, the 
period extended for one hundred years, during 
which it was shown that the atmosphere is electrified 
not only during thunderstorms but also during fine 
weather, even when there is not a cloud in the sky. 
Numerous experiments were made, chiefly con¬ 
sisting of exposing insulated conductors to the 
atmosphere and observing their electrical state by 
means of crude electroscopes, generally of the pith- 
ball type. It was found that the electricity of the 
air undergoes a regular daily and yearly variation, 
and that the state of the weather plays a pre¬ 
dominating part in determining the electrical state 
of the atmosphere. The results were, however, 
very vague, and as the observations were almost 
entirely qualitative, it was impossible to formulate 
any clear ideas or even to describe the results in 
any'ooherent way. 

During the latter half of this first period, that is, 
during the first half of the nineteenth century, little 
progress was made and observations gave place to 
speculative theory. The decline of interest in 
atmospheric electricity coincided with the period 
in which the foundations of the modem theory of 
mathematical electricity were being laid on the 
classical work of Coulomb and Faraday. Amongst 

' The Twentieth Kelvin Lecture delivered before the Institution of 
Electric*! Engineer* on April 26, 1226; slightly Abridged from the 
Journal of the Institution for November 1022 (Vol. 27, No. 226). 


the pioneers of this new study of electricity was 
William Thomson, afterwards Lord Kelvin. 

Thomson's interest in atmospheric electricity 
appears to have been aroused by his mathematical 
study of electrostatics. On May 18, 1860, he gave 
a Friday evening discourse at the Royal Institution 
on “Atmospheric Electricity ”, and with that lecture 
the second period of the history of atmospheric 
electricity opens. Thomson showod what the 
observations already made signify when expressed 
in terms of electrical charge on the ground and in 
the air. But, more important still, he introduced 
the idea of the electrical potential of a point in 
the air and showed how it could be measured and 
even recorded. For this purpose he invented his 
celebrated water-dropper, and the development of 
his three electroscopes—the quadrant, the absolute 
and the portable—was largely due to his interest 
in the measurement of atmospheric electricity. 
Electrical potential gradient in the atmosphere 
now became recognised as an important meteoro¬ 
logical factor, a factor with a physical meaning and 
one which oould be recorded continuously. In 1861 
the first self-recording electrometer was installed 
under Thomson's direction at Kew, and this started 
the longest series of measurements of atmospheric 
electricity which exists. The series has continued 
to this day, although, I regret to say, not without 
some interruptions. 

For the next forty years, work on atmospheric 
electricity consisted almost entirely of measure¬ 
ments of the potential gradient in all parts of the 
world, from north polar to south polar regions and 
from sea-level to the tops of the highest mountains. 
The whole of this work was dominated by Kelvin’s 
mathematical theory and by Kelvin's methods. 
During this period our knowledge of the eleotrioal 
field of the earth's atmosphere was greatly ex¬ 
tended ; but little advance was made in our 
knowledge of the causes of the electrification, and 
at the end of the nineteenth century the study of 
atmospheric electrioity was again at a low ebb. 

This lethargy was broken and the third period 
introduced by the discovery, during 1900 and 1901, 
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of radioactivity and of the existence of ions in the 
atmosphere. These discoveries led to renewed 
interest in atmospheric electricity and to the most 
rapid period of growth in our knowledge of the 
electricity of the atmosphere since the study com¬ 
menced in the middle of the eighteenth century. 

From this short review, it will be seen that 
Kelvin’s work and influence played a very important 
part in the development of the science of atmo¬ 
spheric electricity. After his first epoch-making 
papers in and about 1860, Kelvin wrote practically 
nothing on atmospherio electricity ; but he was 
always deeply interested in the subject, especially 
in the problem of the thunderstorm, and those who 
have read his contributions to the periodic dis¬ 
cussions on lightning at the meetings of the British 
Association will know of the deep interest ho took 
in the subject of this lecture. 

Conductivity of Ant and Clouds. 

It is scarcely too much to say that nine out of 
every ten physicists would be prepared to give 
without any hesitation an explanation of a lightning 
discharge. They would say something like this : 
“ During a thunderstorm a cloud obtains a charge 
of electricity which goes on increasing until a spark 
passes to another cloud or to the ground, in the same 
way that an insulated brass ball discharges when 
connected to an eleotrical machine In other 
words, they consider that clouds floating in the air 
are conducting bodies which can be charged and 
discharged like any other conductors when their 
potential is raised sufficiently high. I hope to be 
able to show how completely wrong is this idea, and 
my best way of approach will be the historical one. 

Almost from the very beginnings of electrical 
science, it has been known that air is not a perfect 
non-conductor of electricity. Charged bodies were 
observed to lose their charge in circumstances when 
there could be no leak over the insulation. At first 
it was considered that the loss was greatest when 
the air was damp, but, in 1887, Lines showed con¬ 
clusively that this is not the ease, for he found the 
loss to be greatest during fine weather when the air 
is dry. There was, however, considerable doubt as 
to the way in which the charge was lost, for it was 
difficult to see how a gas could be a conductor in the 
same way that a metal is a conductor, and it was 
very generally supposed that the molecules of the 
air striking the charged body took on a small 
charge which they carried away with them on their 
rebound. The well-known experiment in which the 
insulated bob of a pendulum vibrates between a 
charged and. uncharged bell, so ringing them, was 


probably largely responsible for this idea. In any 
case it was impossible to disprove the suggestion, 
and it did seem to offer a reasonable solution. 

The discovery of Rttntgen rays and Becquerel rays 
led to a rapid expansion of our knowledge of the 
passage of electricity through gases. It was then 
found that the molecules of gases could be ionised ; 
in other words, an electron could be driven out of 
one molecule, leaving it positively charged, while 
a neutral molecule could capture a free electron and 
become negatively charged. A molecule of a gas 
charged in this way is an ion, and I shall use the 
word 1 ion * throughout in this sense. A positive 
ion, then, is a molecule of gas which has lost an 
electron, while a negative ion is a molecule of gas 
which has captured an electron. 

In 1900 and 1901, Elster and Geitel in (Jermam 
and C. T. R. Wilson in England showed that clear, 
dust-free air always contains a number of positive 
and negative ions, and that it is the movement of 
these ions in an electrical field which makes air 
a conductor, the conductivity depending on the 
number of ions present and on their mobility. Sub¬ 
sequent work has shown that in the lower atmo¬ 
sphere there are generally about 500 ions of each 
sign in a cubic centimetre, and that they move with 
a velocity of about 1| cm. per sec. in a field of 1 
volt per cm. A simple calculation shows that this 
gives to the air a small but definite conductivity, 
the magnitude of which is best expressed by saying 
that the resistivity of the lower atmosphere in clear 
weather is 4 5 x 10 16 ohms. Swann has attempted 
to give some idea of the immense magnitude of this 
resistance by comparing the resistance of a oolumn 
of air with a oolumn of copper. " A oolumn of air 
one inch long ”, he says, u offers as much resistance 
to the passage of the eleotrical current as a copper 
cable 30,000 million million miles long, and of the 
same cross-ssotion, i.e. as much resistance as that 
of a copper cable long enough to reach from here to 
Arcturus and back 20 times.” 

The conductivity of the atmosphere when ex¬ 
pressed in this way may sound very small, but it is 
far from being insignificant. In fact, it is so large 
that a charged insulated conductor exposed to the 
atmosphere loses some 3 per cent of its charge in a 
minute, that is, the bulk of the charge will have 
leaked away through the air in half an hour. 

If we turn now to the eleotrical conditions within 
a cloud, we find a great difference. Within a cloud 
there are practically no ions, for even if ions are 
formed within the cloud as rapidly as they are 
formed in clear air, they cannot persist, for they are 
immediately absorbed by the cloud particles and 
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lose their mobility. Thus there can be little con¬ 
duction of electricity within a cloud, and a cloud is 
one of the best insulators we have. In fact, I myself 
have exposed charged bodies within clouds and been 
unable to observe the least loss of charge in an hour 
or more. We must obviously change our picture of 
a thunderstorm, for in place of conducting clouds 
floating within a non-conducting atmosphere, we 
have to think of non-conducting clouds floating 
within a conducting atmosphere—a complete re¬ 
versal of the general idea. So long as we were 
able to think of conducting clouds, we could draw 
pictures like those in the text-books in which the 
nearest point of one clo\id * sparks * to the nearest 
point of another cloud, and one charged cloud in¬ 
duces opposite charges on the upper and lower sur¬ 
faces of a lower cloud. All these pictures must be 
dismissed when we accept that a cloud is a perfect 
non-conductor, for in an insulator the charge does 
not collect on the surface as it does on a conductor. 

Later I shall describe the process which separates 
large quantities of electrioity into different parts of 
the cloud, but at present I wish to fix attention on 
the electricity within the cloud without considering 
how it gets there. Any electricity within a cloud 
must be carried by the water in the cloud, either 
on the cloud particles themselves or on the rain, 
hail, or snow contained within the cloud. These 
charges can be very great, so great, in fact, that in 
the strong electrical forces associated with a thunder¬ 
storm the electrical forces on the raindrops may be 
actually greater than the force of gravity. As the 
charge accumulates in a certain part of the cloud, it 
must ultimately discharge either to an accumula¬ 
tion of the opposite sign in another part of the cloud 
or to the induced charge on the ground below. How 
this discharge is initiated and then propagated is a 
problem which has received very little attention 
from physicists. A great deal is known about the 
discharge of electricity through air from one con¬ 
ducting electrode to another; but in a thunder¬ 
storm there are no electrodes, or at most one elec¬ 
trode when the discharge passes to or from the 
ground. 

, The Mechanism: of a Lightning Discharge. 

I have already said that within the cloud the 
charge is attached to the water particles ; if, there¬ 
fore, the charge is to move, it must carry the water 
with it. Now we know that the mobility of a water 
particle, no matter how highly charged, is so small 
that no electrical field, short of that which will 
break down the air, can produce an appreciable 
current, in other words, there can be no discharge 


until there is electrical breakdown of the air. I 
must therefore say a few words about the process 
of ionisation and electrical breakdown of aii*. 

Electrical breakdown in air at normal tempera¬ 
ture and pressure occurs when the field strength 
reaches 30,000 volts per cm. With this field an 
electron attains such a high velocity during the 
short time that it is free, that when it impinges on 
a neutral molecule at the end of its free path, it has 
sufficient energy to drive one or more electrons out 
of the neutral molecule. These released electrons 
are in the same intense field and they repeat the 
process. The effect is obviously progressive, and in 
a very short time there are great quantities of free 
electrons all moving with high velocity along the 
lines of force. The rapidity of motion of an electron 
is of an entirely different order of magnitude from 
that of an ion in the same field. In fact, the differ¬ 
ence is so great that we may consider that both 
positive and negative ions are, when compared 
with electrons, quite immobile, even in the strongest 
fields. Now positive electricity is always carried by 
ions ; for protons, the elementary units of positive 
electricity are themselves atoms of matter and 
therefore are ions. As soon, therefore, as air breaks 
down, large quantities of negative electricity can 
move as electrons, while the positive electricity is 
held immobile on the positive ions. 

As electricity of one sign is accumulated during a 
thunderstorm in one part of the cloud, and the 
opposite electricity in another part of the cloud, the 
field between them increases in intensity. This is 
represented in Fig. 1 (a) by the + and - signs, and 
the lines of force are indicated. As the charge is 
not uniformly distributed, the lines of foroe are not 
parallel, but approach one another in the region of 
strongest field at the junction of the two charges. 

If the field strength increases sufficiently, break¬ 
down will first occur along the line AB. As soon as 
this happens, a small region becomes a good con¬ 
ductor and the effect is exactly the same as if a 
piece of wire were introduced into the electrostatio 
field. The lines of force assume a new distribution, 
shown diagrammatically in Fig. 1 (6), and the field 
becomes greatly intensified at the ends of the con¬ 
ducting region where the lines crowd into the 
conductor. 

In Fig. 1 (c) the region of breakdown is shown 
on an enlarged scale. The electrons have moved 
rapidly towards the positive charge on the left, 
leaving the right-hand half of the conducting region 
full of positive ions which, as already stated, may 
be considered to be immobile. This is the condition 
immediately after breakdown has occurred: the 
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subsequent ohanges are extremely interesting. On 
the diagram, arrow-heads have been added to the 
lines of force to indicate the direction taken by the 
electrons. On the left, the electrons will be dragged 
out of the conducting region into the surrounding 
un-ionised air, where they will slow up in the weaker 
field and be captured by the neutral molecules to 




Fig. 1.—Diagram of the formation of a conducting channel. 


form ions. These ions have little mobility and 
remain in a diffuse region around the end of the 
conducting channel. 

The effect of this cloud of negative ions on the 
electric field is indicated in Fig. 1 (d), which shows 
that the initial intense field no longer exists at the 
end of the conducting region, beoause this region 
has been greatly enlarged and many of the lines of 
foroe find their ends on the negative electricity 
bound on the new negative ions. 

If now we return to Fig. 1 (c) and examine the 
conditions at the other end of the conducting region, 
we find that they are entirely different. The 
channel is full of positive ions, but although the 
field tends to drag them out, they are too massive to 
move appreciably, and the shape of the channel 


remains unchanged. Owing, however, to the con¬ 
centration of lines of force which took place when 
the air broke down, the field at the end of the con¬ 
ducting region is very intense, and within a space 
around the end of the channel, indicated by a dotted 
line in Fig. 1 (c), the air cannot withstand the stress 
and breaks down still further, with the liberation of 
further large quantities of free electrons. These 
electrons move at once into the conducting channel 
and, passing along it, keep the air within the channel 
highly ionised by their collisions with the air mole¬ 
cules. Ultimately they find their way into the 
cloud of negative ions at the other end of the 
channel. The transfer of the electrons from the 
newly ionised region at the end of the channel leaves 
that region full of positive ions ; in other words, 
the conducting channel is simply prolonged as 
indicated in Fig. 1 (d). The process, however, 
cannot stop here, for the end of the growing channel 
remains sharp and the field at the tip is in conse¬ 
quence still sufficiently intense to ionise the air. 
Thus the channel prolongs itself rapidly in the 
direction opposite to the flow of the electrons, and 
far into regions where, before the discharge, the 
field was much too weak to cause the breakdown of 
the air. 

Owing to fortuitous causes, the channel fre¬ 
quently branches in its growth, and we finally get a 
picture similar to that shown in Fig. 1 (e). This 
figure illustrates two very important properties of 
an electrical discharge through air at normal pres¬ 
sure : (1) The discharge once started makes a 

channel only in one direction, that direction being 
towards the seat of the negative electricity, while 
in the other direction there is no channel, only a 
diffuse cloud of negative ions ; and (2) all the 
branches are in the same direction, that is, pointed 
away from the seat of the positive electricity. This 
is a most important point, for it enables us to iden¬ 
tify the positive end of a lightning flash whenever 
branches can be seen. 

So far, my description of a lightning discharge 
has been purely theoretical ; but I have made a 
number of laboratory experiments which support 
the theory in all particulars, I have described these 
experiments in a paper “ On lightning ” (Proc. 
Roy. 8oc. t A, vol. Ill, p. 66 ; 1926), and can only 
refer here to one experiment. Two copper discs to 
represent the charged region of a cloud, cme positive 
and one negative, were placed on a photographic 
plate. Each disc had a small wire protuberance to 
concentrate the field. The disos were connected to 
a Wimhurst machine and a discharge was passed, 
with the result shown in Fig. 2. Here one see* the 
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long, thin channels, each sharply pointed, passing 
out of the positively charged electrode, while from 
the negatively charged electrode there are no 
channels but only a small cloud in the immediate 
neighbourhood of the wire point. 

Types of Lightning Discharges. 

When we wish to apply these results to the light¬ 
ning discharges in a thunderstorm, we have to 


tration of positive electricity indicated by positive 
signs. The discharge started at the lower edge of 
the charged area where the field originally had its 
maximum value. The direction of the discharge is 
towards the induced negative charge on the ground, 
and in the course of its development the channel 
branched. The amount of branching will vary 
greatly from storm to storm, and we can have every 
graduation from the unbranched, meandering flash 



Fia. 2.—l)lBclmrgen from positive and negative electrodes. 


differentiate between three possible kinds of 
discharges : 

(a) Discharges between oppositely charged 
regions of the atmosphere ; 

(b) Discharges between positive electricity em¬ 
bedded in a cloud and the ground ; and 

(c) Discharges between negative electricity em¬ 
bedded in a cloud and the ground. 

(а) Discharges between oppositely charged Regions 
of the Atmosphere. —Fig. 1 showed the form taken 
by the discharge between two regions having posi¬ 
tive and negative charges respectively. As the 
result of the discharge we are left with a large and 
diffuse cloud of negative ions within the positively 
charged region and a channel containing positive 
ions probably widely branched within the negatively 
charged regions. The discharge has destroyed the 
field, but it has not distributed the transferred 
charge'very widely : this is effected by the normal 
turbulence within the atmosphere, which conveys 
the transferred charge into the surrounding cloud, 
where combination with the original charge takes 
place and the neutralisation is completed. We see 
that the discharge starts where the field is most in¬ 
tense, and the channel grows towards and branches 
into the region of negative charge. 

( б ) Discharge between Positive Electricity embedded * 
in a Cloud and the Ground .—In Fig. 3 the shaded 
area represents a cloud in which there is a conoen- 


to the heavy branched discharges which appear to 
accompany the most violent storms. 

There can be little doubt that the formation of 
the cloud of negative ions around the end of the 
discharge plays an important r61e in the character 
of the discharge, for it reduces the field at the root 
of the channel and tends to prevent the flow of 
electricity along the channel. The channel may 
be actually blocked by the cloud of negative ions 
before sufficient negative electricity has been passed 



FJQ. 8.—Diagram of discharge from positively charged region. 

along the channel to neutralise the positive charge 
in the cloud. The discharge then ceases until either 
the block is removed or a side discharge opens a 
new passage between the end of the channel and 
another part of the cloud. In this way the discharge 
down the main channel may be intermittent, for the 

x4 
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channel remains ionised for an appreciable time 
after each partial discharge has ceased. 

The whole process as here described ie well illus¬ 
trated in two photographs taken by Prof. Walter 
of Hamburg with two cameras, one stationary and 
the other mounted on a revolving table. The photo¬ 
graph taken with the stationary camera is shown in 
Fig. 4. The faot that the branches converge to a 
point some distance within the cloud indicates 
clearly that the discharge did not start on the sur¬ 
face of the cloud, as would be the case if the cloud 
were a conductor. The photograph taken with the 
moving camera is shown in Fig. 5. The direction of 


In this example the branches are away from the 
cloud, so that there can be no doubt that the charge 
which gave rise to the flash was positive ; and the 
intermittent nature of the discharge is satisfactorily 
explained by the blooking of the channel by nega¬ 
tive ions which the theory has led us to expect. 

If the accumulation of positive electricity is high 
up within the cloudy the channels may not reach the 
ground but end within the cloud. Unfortunately, 
it is impossible to get visual evidence of such 
shortened flashes because they are well within the 
cloud. If a branch should descend so low as to 
reach the bottom of the cloud and become visible, 



Fig. 4.—Photograph of discharge taken with a stationary camera. 
(Photograph by Walter.) 


motion of the camera was such that the first flash 
is shown on the right of the picture. It will be 
noticed that this was a single vertical flash. A 
little more than a tenth of a second later another 
discharge took place, which followed the channel of 
the first discharge to the point marked with an 
arrow and then made a new channel for itself— 
this accounts for the two chief channels shown on 
the stationary picture. There were then two more 
discharges at short intervals ; then a period when 
the discharge, though diminished, did not entirely 
cease for more than a tenth of a second ; finally, the 
discharge came to an end with two discharges at a 
short interval apart. The time interval between 
the first and last discharges was just over half a 
second. 


it would no doubt extend right down to the ground 
on acoount of the great increase in the field at the 
end of the channel as the ground is approached. 
Although the direct evidence which would be pro¬ 
vided by photographs of lightning flashes ending in 
the air cannot be obtained, there is much indirect 
evidence for the existence of flashes of this type in 
the tropios, wheye the whole thunderstorm pheno¬ 
menon takes place much higher in the atmosphere 
than is the case in the latitudes of Great Britain. 

(c) Discharges between Negative Electricity em¬ 
bedded in a Cloud and the Ground,— The field below 
a negatively charged cloud before a discharge passes 
is similar to that below a positively charged cloud, 
except that the direction of the field is reversed. 
The air again breaks down at a point near the lower 




Supplement to “ Nature” November 23, 1929 


807 


edge of the oharge ; but the discharge cannot this 
time grow towards the ground—it must develop 
along the lines of force into the cloud. This is 
shown diagrammatically in Pig. 6. Unfortunately, 



Fig. 5.—Photograph of same diicharge as In Fig. 4 taken 
with rotating camera. (Photograph by Walter.) 


it is not possible to show a photograph of a dis¬ 
charge of this nature, because the discharge would 
be entirely within the cloud and therefore hidden 
from the camera. There are also good reasons for 
believing that such discharges would be very rare, 
for no mechanism is known which concentrates 
negative electricity within a small region of the j 



FlG. 6.—Diagram of dtfech&rge within a negatively charged region. 

cloud, as is the case with positive electricity. For 
reasons which I shall explain later, negative elec¬ 
tricity is generally diffused throughout a great mass 
of cloud. The electrical field under such an exten¬ 
sive cloud is relatively uniform, with vertioal lines 
of force. The region of maximum intensity might 


not then be near the charged cloud but near the 
ground, where earth-connected irregularities such 
as towers, trees, hills, etc., concentrate the lines of 
force. If the sparking potential is then reached, it 
will be on one of these earth-connected projections 
from which a discharge will start, and thfe channel 
will develop rapidly upwards to the cloud, where it 
will branch as shown in Fig. 7. 

It is very difficult to get photographs of flashes of 
this kind because the branching is nearly always 
well within the cloud. The finest photograph of a 
flash of this type which I have seen was taken by 
Mr. J. Craik at Herne Bay on the night of June 28, 
1892 ; it is reproduced as Fig. 8. 

Of the three types of discharge which we have 
considered—(1) the discharge within the cloud, (2) 
the discharge to the ground from a positive cloud, 
and (3) the discharge to the ground from a negative 
cloud—the two latter are of most importance to the 
electrical engineer, for it is these which strike build¬ 
ings and overhead wires and do structural damage. 
But the characteristics of the two types of discharge 
to the ground are very different. The discharge 
from positive cloud starts high up in the atmosphere 
and branches out on its way to earth. An earth- 
connected object may therefore be struck either by 
the main trunk or by one of the branches. On the 



Fig. 7.—Diagram of discharge between a negatively 
charged region and the ground. 

other hand, a discharge to a negative cloud starts 
on an earth-connected object, which takes the 
whole discharge. Thus the chances of being struck 
are much greater with a positive discharge than 
with a negative discharge. 

If the same quantity of electricity is discharged 
from a positive as from a negative cloud, objects 
struck by the positive discharge will only receive a 
portion of the discharge, for a large part of the 
electricity which leaves the cloud is lost in the 
channel and in the branches, but an object struck 
by the negative discharge passes the whole elec¬ 
tricity concerned in the discharge ; therefore nega¬ 
tive strokes will, in general, be more intense than 
positive strokes. I have also shown elsewhere that 
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positive discharges will normally be more frequent 
than negative discharges. 

The theory which I have sketched leads to the 
conclusion that discharges from positively charged 
clouds would be frequent but weak, while discharges 
from negatively charged clouds would be infrequent 
but very strong. In order to test these conclusions, 
I have examined more than 400 photographs of 
lightning, and from the direction of branching deter¬ 
mined the sign of the discharge. I was able to 
reach the conclusion that there are at least four 
times as many dischargee between positively 
charged clouds and the ground as between nega¬ 
tively charged clouds and the ground, and there are 


ally a perfect non-conductor and therefore has no 
capacity and cannot function like a Leyden jar. We 
should therefore expect on theoretical grounds that 
the main discharge would be unidireotional. 

Lightning and Atmospherics. 

There is, however, another factor which must not 
be overlooked. Although the cloud as a whole has 
no capacity, the conducting channel with its rami¬ 
fications when once formed is a conducting system 
and therefore has electrical capacity and self-induc¬ 
tion. In fact, we can picture the channel of a light¬ 
ning flash to earth as a gigantic wireless aerial, and 
if its resistance is not too great it will oscillate like 



Fig, 8.—Photograph of dhicJiarge at Herne Bay. (Photograph by Craik.) 


good reasons for believing that the ratio is nearer 
10 to 1 than 4 to 1. 

* The question of whether a lightning discharge is 
unidirectional or oscillatory exercised the minds of 
physicists to a great extent until quite recently. 
The question has now been finally settled by 
the direot observations made by Watson Watt, 
Norinder, and Matthias, who have shown by means 
of the cathode ray oscillograph that the main dis¬ 
charge in a lightning flash consists of a unidirec¬ 
tional current which starts from zero, rises to a 
maximum, and then decreases more or less rapidly to 
zero again. 

In the light of the theory already given, this 
result is easily understandable. The essential of an 
oscillating discharge is a condenser which on dis¬ 
charging overshoots the mark, so causing a return 
ourrent which recharges the condenser. So long as 
the cloud was considered to be a conductor which 
could be discharged like a Leyden jar, it was 
natural to conclude that lightning would be oscil¬ 
latory, But we now know that a cloud is practio- 


any other wireless aerial. By applying the ordinary 
formulas I find that a vertical aerial earthed at its 
lower end, 2 km. high and 5 cm, in diameter, would 
oscillate if its resistance were of the order of 1 ohm 
per metre. There can be little doubt that the 
resistance of a fully developed lightning channel 
when most highly ionised may well be less than this 
and the channel therefore able to oscillate. 

The osoillations will be superimposed upon the 
main current but will not reverse its direction of 
flow. In other words, the intensity of the uni¬ 
directional current of the main discharge will pul¬ 
sate with the frequency of the natural period of the 
ohannel. The effect is somewhat similar to that of 
a * singing arc in which the conducting path 
through the air between the electrodes is maintained 
by a unidirectional current, while the oscillations 
whioh give rise to the musical note are superimposed 
upon the current according to the natural frequency 
of the oircuit. 

Now Norinder found oscillations of this nature 
superimposed on the lightning discharge investi- 
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gated by him, and Watson Watt found them highly 
developed on the atmospherics which he observed 
in Khartoum, as will be seen from Fig. 9, If, as 
Appleton supposes, atmospherics owe their origin 
mainly to lightning discharges, these ripples find 
their natural explanation in the oscillations within 
the lightning channel, as here suggested. 

The wave-length of the radiation set up by the 
oscillations is approximately twice the length of the 
channel for channels with both ends in the air, and 
four times the length of the channel for channels 
which reach the earth. If we take 2 km, or 3 km. 
to be the average length of a lightning channel, the 



Kia. 0.—Wave-form of atmospherics observed by Wateon Watt. 


order of magnitude of the wave-lengths will be 
10 km., while Watson Watt found that the order 
of magnitude of the wave-lengths associated with 
the ripples he investigated was 30 km., which is* a 
satisfactory agreement. 

It may be mentioned in passing that the wave¬ 
length of these oscillations, being of the order of 
10 km., is well within the band of wave-lengths 
used in wireless telegraphy, and therefore oscilla¬ 
tions formed in this way are probably the chief 
cause of the disturbances associated with atmo¬ 
spherics. 

Quantities and Magnitudes. 

It is of importance in all practical problems con¬ 
nected with lightning to know the order of magni¬ 


tude of the electrical factors involved. We owe to 
C. T. R. Wilson the best knowledge we have on 
these points, and 1 will quote here his results with¬ 
out any attempt to describe the beautiful methods 
by which he obtained the data, beyond saying that 
they involved measuring the change of electrical 
field strength produced by lightning discharges at 
a known distance. 

Wilson finds that the quantity of electricity dis¬ 
charged in an average lightning flash varies be¬ 
tween 10 and 50 coulombs, and he takes 20 ooulombs 
as being typical. This is a surprisingly small quan¬ 
tity of electricity, being merely 20 ampere-seconds, 
a quantity which would appear to be too insignifi¬ 
cant to call for consideration by electrical engineers. 
Wilson was the first to fix by direct observation the 
quantity of electricity involved in a lightning flash, 
and that so recently aR 1920. Yet that great genius 
Faraday in his earliest experiments on electricity, 
when the very idea of 4 quantity of electricity 9 was 
just struggling to birth, had already obtained prac¬ 
tically the same result. Faraday concluded that 
the electricity necessary to dissociate a single grain 
of water (700 coulombs) is “ equal in quantity to 
that of a powerful thunderstorm 

With regard to the potential associated with a 
lightning flash, Wilson estimates that the potential 
reached in a thunder-cloud before the passage of a 
discharge of 20 coulombs is of the order of magni¬ 
tude of a thousand million volts. Of course poten¬ 
tials of this order of magnitude are never fully 
reached at the earth's surface when a body is struck, 
because of the resistance of the air channel ; but 
there is no reason why potentials of tens of millions 
of volts should not be reached when conductors, 
such as transmission lines, which are not directly 
connected to earth, receive a direct stroke. The 
energy associated with a discharge can be calcu¬ 
lated directly from the quantity and fhe voltage. 
It works out to be 10 17 ergs for a flash discharging 
20 coulombs. Expressed in more familiar units, the 
energy dissipated in an average lightning discharge 
is of the order of 3000 k.w.h. Again, all this energy 
does not appear at the earth's surface, for much of 
it is used in the channel, but many of the most 
powerful Btrokes must deliver a large proportion of 
their energy to the earth. 

A very important factor in connexion with a 
lightning discharge is the time element. Wilson 
has not determined this, but we have recent 
measurements by Norinder and Matthias, and, if 
. we may accept the opinion that atmospherics are 
due to lightning discharges, we have the large mass 
of data collected by Watson Watt, All these deter- 
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minations agree in making the average duration of 
a lightning discharge greater than 0*001 see, A 
discharge of 20 coulombs in 0 001 sec. gives a mean 
current of 20,000 amperes—a value agreeing well 
with the direct observations of current made by 
Matthias. This mean value must, however, be 
greatly exceeded for short periods during the course 
of a discharge, and we may well expect instan¬ 
taneous values of the order of 100,000 amperes. 

Mechanism ok a Thunderstorm. 

It is a great help towards understanding the 
varied phenomena of lightning to have some idea of 
the processes which build up the intense electrical 
fields associated with thunderstorms. Unfortun¬ 
ately, meteorologists are not completely agreed on 
this subject and no theory is universally accepted. 


So long ago as 1892, Prof. Lenard showed that 
when pure water splashes against a solid obstacle 
electrification results, the water becoming charged 
with positive electricity while the negative elec¬ 
tricity remains suspended in the air. In 19081 made 
experiments in Simla extending Lenard’s work and 
showed that the same separation of electricity 
takes place when a drop of water is broken up in 
the air without striking a solid obstacle. 

It was natural to conclude that we have here the 
source of the electricity in thunderstorms. The 
next step was to consider the conditions under which 
drops are disrupted in a thunderstorm, and here 
again the work proceeded from previous work by 
Lenard. A drop of water falling through still air 
rapidly attains an ‘ end velocity * whioh obviously 
will be different for drbps of different sizes. Lenard 



Fig. 10.—Diagram of thunderstorm—meteorological conditions. 


In 1909 I suggested a theory which was amplified 
and worked out in detail in 1927, and as the critics 
of the theory have not suggested any alternative, 
I feel justified in giving it as at least an attempt to 
explain the mechanism of a thunderstorm. 

Any theory of the electrical processes in a 
thunderstorm has to account for the initial 
separation of positive and negative electricity (or, 
shall we say, the generation of the electricity ?) 
and then for the transfer of the separated electrici¬ 
ties into widely different regions of the cloud. In 
the theory which I am about to describe, the genera¬ 
tion of the electricity is a consequence of the dis¬ 
ruption of rain-drops, and is therefore called the 
breaking-drop theory; while the separation of the 
electricity into different regions of the cloud results 
from the different velocities of cloud partioles and 
rain-drops relative to the vertical air currents which 
are such a marked feature of all thunderstorms. 


had investigated the end velocity attained by drops 
of different sizes and found the values given in the 
lower half of Table 1. 

Table 1. 


JRa*e of Fall of Water-Drops through Air at Atmospheric 
Pressure, 


* Diameter. 

End Velocity. 

Authority. i 

j cm. 

cm./aec. 


0*001 

0*3 

\ Calculated 

0002 

1*3 

1 by 

0-010 

32 

|' Stokes’s 

0020 

126 

) formula 

0*100 

440 


0-200 

590 


0-300 

690 

Observed 

0-350 

737 

* by 

0*450 

605 

Lenard 

0*546 

708 


0-636 

780 



It will be seen from Table 1 thetthe end votooHy 
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readies a limiting value as the size of the drop in¬ 
creases (very nearly equal to 8 metres per sec.), 
above whioh it does not increase ; it even decreases 
a little as the drop grows still greater. Lenard 
showed that this apparent anomaly is due to the 
drops becoming deformed, so that instead of retain¬ 
ing the shape of spheres they become flattened out, 
thus presenting an increased resistance to the air 
through which they fall. Owing to this deformation 
drops larger than about 0-5 cm. in diameter are 
unstable and quickly break up into a number of 
email drops. The practical application of this re¬ 
sult is that water cannot fall relative to the air at a 
greater rate than about 8 metres per sec., and as a 
consequence no rain can fall through an ascending 
current having a vertical component greater than 
8 metres per sec. Now it is a suggestive fact that 


wards through this region, because the relative 
velocity between air and a drop having a diameter 
of 0-5 cm. is 8 metres per sec., and larger drops 
cannot exist, for they are unstable. 

In the diagram (Fig. 10) the broken lines represent 
the paths of rain-drops. On the extreme left the 
drops fall practically vertically, while in the right 
half of the storm the falling drops are deflected to 
the left by the air stream. The magnitude of the de¬ 
flection from the vertical will obviously depend on 
the size of the drops. Drops of the largest size will 
be little deflected, while the smallest drops—cloud 
particles—will travel praotioally along the stream 
lines. It is clear from the diagram without any 
further description that above the region of maxi¬ 
mum vertical velocity there will be an accumula¬ 
tion of water. Only large drops will bo able to 



Fig, M.—Diagram of thunderstorm—electrical conditions. 


violent currents much greater than 8 metres per sec. 
are a characteristic of all thunderstorms. Fig. 10 
shows in diagrammatic form, but roughly to scale, 
the meteorological conditions in a thunderstorm of 
the heat type. The thin unbroken lines represent 
stream lines of the air, so that they show the direc¬ 
tion of air motion at each point, and their distance 
apart is inversely proportional to the wind velocity. 
The air enters the storm from the right and passes 
under the forward end of the cloud, where it takes 
an upward direction. We are concerned mainly 
with the vertical component of the velocity, and it 
will be noticed that although the actual velocity 
decreases along the stream lines, the vertical com¬ 
ponent increases as the air passes into the storm 
and reaches a maximum in the lower half of the 
cloud. The oval marked 8 indicates where the 
vertical component is 8 metres per sec.; within the 
oval the vertical component is more than 8 metres 
pprsec., ami outside less. No water can pass down- 


penetrate into the lower part of this region to just 
above the surface where the vertical velocity is 8 
metres per sec. These drops will be broken and the 
parts blown upwards. The small drops blown up¬ 
wards will re-combine and fall back again, and so 
the process will be continued. The region in which 
this process of drop breaking and re-combining is 
large is indicated in the diagram by a dotted curve. 

Turning now to the electrical conditions whioh 
will be associated with the meteorological conditions 
shown in Fig. 10, these are shown, also diagram- 
matioaily, in Fig. 11. 

In the region where the vertical velocity exceeds 
8 metres per sec., there can be no accumulation of 
electricity. Above this region is the place where the 
breaking and re-combining of water occurs—the 
region marked B in the figure—here, every time a 
drop breaks, the water of which the drop is com¬ 
posed receives a positive charge. The correspond¬ 
ing negative oharge Is given to the air and is 
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immediately absorbed by the cloud particles, which 
are carried away with the full velocity of the air 
current. The positively charged water, however, 
does not so easily pass out of the region for the 
small drops rapidly re-combine and fall back again, 
only to be broken once more and to receive an 
additional positive charge. In this way the ac¬ 
cumulated water in B becomes highly charged with 
positive electricity, and this is indicated by the 4- 
signs in the diagram. The air with its negative 
charge passes out of B into the main cloud, so that 
the latter receives a negative charge. The region 
B may be described as the region of separation, for 
here the negative electricity is separated from the 
positive electricity. 

The rain which falls out of the region of separa¬ 
tion will obviously be positively charged, so one 
would expect the heavy rain near the centre of a 
storm to be positively charged. On the other hand, 
as one moves away from the region of ascending 
currents, one would expect the rain to be negatively 
charged, for it has fallen entirely out of the nega¬ 
tively charged cloud. Observations made on the 
electricity carried by rain confirm this distribution 
of positively and negatively charged rain. 

Fig. 11 also indicates the types of lightning dis¬ 
charge which one would expect to accompany the 


electrical distribution here described. The chief 
point of origin of lightning discharges will obviously 
be the region of separation, for here one can have 
unlimited concentration of positive charge carried 
on the accumulated water. From this positive 
charge, discharges may pass towards the negative 
electricity in the cloud, but the most frequent dis¬ 
charges will be downwards towards the ground, 
some of whioh will reach the ground and some will 
end in the air, the latter type being the more fre¬ 
quent in tropioal storms. There will also be 
occasional discharges from the ground towards the 
main cloud, which is negatively charged. These 
discharges will branch upwards, while those from 
the region of separation will branch downwards. 

This, then, is the mechanism of a thunderstorm 
according to the breaking-drop theory ; but of 
course, in Nature, the conditions are much more 
complicated than in the simple scheme here 
sketched. It is therefore not surprising that obser¬ 
vations are occasionally made which it is difficult 
to fit into the scheme ; but there can be no doubt 
whatever that it does explain all the chief facts 
of observation, in particular the distribution of 
positively and negatively charged rain and the 
frequency of the different forms of lightning dis¬ 
charge. 


Printed in Gnat Britain ly H. A R. Clark,*Limited, Edinburgh. 
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surface area of the animal, mite maintenance require¬ 
ment per unit surface area, g its gain in liye-weight, 
and c the energy stored in unit live-weight increase. 
Where A , m, and c are known, and g is given a 
desired value, i?, the net energy of the ration to be 
fed for the purpose of producing the desired rate 
of gain of live-weight, can be calculated. He 
demonstrated, further, that under certain condi¬ 
tions of experiment, the equation can be used for 
computing the net energy or starch equivalent of a 
feeding stuff. 

Space forbids more than this fragmentary sketch 
of Prof. Wood’s scientific work. To do this justice 
must form the theme of some future monograph. 
Nor can adequate reference be made to his influ¬ 
ence as teacher and lecturer, his gifts as author and 
editor, his powers as organiser and administrator. 
His energy was amazing. It has well been said of 
him that for many years there was not an agri¬ 
cultural project of any importance on which he was 
not consulted before it was finally adopted. From 
modest beginnings he patiently developed an im¬ 
posing organisation for teaching and studying 
agriculture in all its manifold phases. This was 
his crowning achievement. He was concerned 
also to house his subject worthily. Hence 
rose the School of Agriculture at Cambridge, 
which fair and gracious building is his enduring 
monument. 

So much for the man and his work. On both, 
posterity will pass its judgment. But to us who 
mourn his loss, to us who shared his labours, his 
aspirations, his successes, and sometimes, alas, his 
disappointments, to us, in these early days follow¬ 
ing nis death, it is the character of the man which 
stands out pre-eminently. Noble and just of tem¬ 
perament, with an infinite capacity for kindly 
thought and action, he endeared himself to all who 
came within his influence. How many of his 
younger associates, amongst whom the present 
'writer, with gratitude, numbers himself, will 
cherish his memory through the years to come. 
Truly it may be said of him : his generation was 
the better for his having livod. 

H. E. W. 


With very great regret—a regret which is shared 
by his hosts of friends—I have read the news of the 
recent death of Prof. Wood, To the value of his 
stimulating work in many branches of agricultural 
science, many competent judges will give, or have 
already given, their testimony with far greater 
knowledge than my own. I confine myself here 
to the personal acknowledgment of the invaluable 
sendees whioh he rendered during the last three 
years of the War to the nation and to more than 
one great department of State, and especially to 
the Board of Agriculture. I feel that I should like 
to add something, if I can, to the memory of a most 
loyal colleague. 

In Deoember 1910, when I became president of 
the Board of Agriculture, farming in England 
seemed to be almost at its last gasp. The late Lord 
Oxford’s “ Reminiscences ” contain a report to the 
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Cabinet in the preceding autumn, which presents 
a striking picture of the widespread sickness that 
had gripped the industry. If any attempt was to 
be made to revitalise agriculture, a definite policy 
must be framed and steadily pursued. The note 
of the German Government that, on Feb. 1, 1917, 
the unlimited U-boat campaign would begin, 
emphasised the necessity for immediate action. 
The problem set the Board was the production, 
with the greatest possible speed, of the largest 
possible supply of indispensable food for the needs 
of a beleaguered city. 

In the anxieties of this gloomy period, the visits 
of Wood were welcome as the sun. He seemed to 
radiate health, energy, and cheerfulness, and his 
optimism, when the difficulties were so obvious and 
apparently so insurmountable, was invigorating. 
He came to me fresh from the Food Council, of 
which he was a prominent member, master of its 
latest opinions, ready, with unfailing good humour, 
to explain their mysteries in simple language. He 
proved an excellent counsellor. We had to form 
an idea, as exact as possible, of the food require¬ 
ments of the nation, of the constituent parts of a 
ration which should be physiologically satisfactory, 
of the quantities of each constituent required, and 
with these facts in our minds to concert the means 
for their supply. On all these initial points, which 
included a host of subsidiary questions, Wood was 
most useful. But he was especially valuable in 
reference to the most advantageous utilisation of 
the live-stock of the country for our purpose, Here 
his practical knowledge and experience came into 
full play. 

Nor was it only in the inauguration of the move¬ 
ment that Wood’s services were employed to 
advantage. In the summer of 1917 the reserves 
of frozen meat for the army were running danger¬ 
ously low. Until the reserves could be restored, 
it was decided to feed the troops at home with fresh 
meat. Wood served on the committee set up for 
the purpose, with Mr. Gavin as its secretary. The 
work was done so efficiently and quietly that it 
passed unnoticed by the country. Another work 
on which he was engaged at the conclusion of the 
War was the compilation not only of exact details 
of the number and age of the cattle, but also of 
their whereabouts, so that no district Bhould be 
disproportionately depleted. He even found time 
to direct the work of the committee formed to 
disseminate among farmers information respecting 
the use of feeding stuffs and approved methods of 
alternative feeding. 

I have dealt only with ray personal relations 
with Prof. Wood, and have not referred to his work 
on the Inter-Allied Scientific Food Commission in 
Paris and afterwards in Rome. At the former 
conference his influence is shown in the adoption, 
for all allied countries except France, of the policy 
pursued in Great Britain on the relation of live¬ 
stock to available food supplies. His War-work is 
a striking record of a most unassuming and lovable 
man who spent his great abilities and untiring 
labour in the cause of his country. 

Ernle. 
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News and Views. 


The Kelvin lecture delivered before the Institution 
of Electrical Engineers by Dr. G. C. Bimpson, Director 
of the Meteorological Office, which appears in a 
slightly abridged form as a Supplement to this issue, 
will be read with interest. The valuable work Dr. 
Simpson has done in investigating the phenomena 
of lightning discharge makes everything he says 
worth careful consideration. In one or two places, 
however, he makes very definite assertions which, as 
our knowledge increases, wilt almost certainly have 
to be modified. For example, he says that the re¬ 
sistivity of the lower atmosphere in clear weather is 
approximately 4*5 x 10 15 ohms. The values found for 
ebonite and sulphur are muoh greater than this, and 
good paraffin has a volume resistivity greater than 
6 x 10 18 . If air has this low resistivity, the values 
aocepted by electricians for good insulators must be 
very inaccurate. We know that the resistivities of 
many insulators vary very rapidly with temperature, 
but some seem to remain constant. Dr. Simpson 
considers that during a thunderstorm we have non¬ 
conducting clouds floating within a conducting 
atmosphere, thus completely reversing our ordinary 
ideas. That lightning flashes could occur under such 
conditions will be readily admitted. We know that 
sparks'take place readily between two pith balls. We 
always thought that the charge collected on the 
surface of an ordinary insulator. In Kelvin's theory, 
in which he explains the anomalous actions that 
occur when two pith balls of like sign are brought 
close together, it is assumed that the electricity is on 
the surface. It is difficult to believe that a cloud 
is a perfect non-conductor. 

Db. Simpson’s theory of how the electrical energy 
is generated during a thunderstorm, the so-called 
‘ breaking-drop ’ theory, can be readily accepted by 
the engineer. It originated in Lenard’s discovery 
that when pure water splashes against a solid obstacle 
electrification ensues. Dr. Simpson then discovered 
that when a drop of water is broken up in the air 
without striking anything, the same separation of 
the positive 1 and negative electricities takes place. 
The limiting velocity of a large raindrop falling 
vertically is about 8 metres per second (17 miles per 
hour). A drop larger than about 0*5 om. in diameter 
is unstable ; it becomes flattened out and quickly 
breaks up into a number of small drops. When it 
breaks up it receives a positive charge. Now it is 
known that some of the air inside a thundercloud is 
moving with a vertical velocity greater than eight 
metres per seoond. The resulting negative charge is 
given to the air and is absorbed by the cloud particles 
which are being carried upwards. We would expect, 
therefore, that the rain which falls where the air 
currents are vertical would be positively charged and 
that at a distanoe from this region it would be nega¬ 
tively charged. This is in accordance with observa¬ 
tion. There will be occasional discharges from the 
earth to the negatively charged oloud, but the most 
frequent discharges will be downwards towards the 
ground, Borne of them apparently ending in the air. 
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We hope that this lecture will give an impulse to the 
study of the phenomena of lightning, as, notwithstand¬ 
ing recent advances, there are still many difficulties 
to be explained* The phenomena of chain lightning 
and globular lightning have not been considered. An 
explanation of these curious occurrences would prob¬ 
ably reflect light on the mechanism of an ordinary 
thunderstorm. 

The Nobel prize for physics for 1928 has been 
awarded to Prof. O. W. Richardson, for his researches 
upon the emission of electricity from incandescent 
materials, and in particular for his investigations of 
the laws governing the rate of emission of electrons. 
Prof. Richardson is a Yarrow research professor of 
the Royal Society, but continues to direct the re¬ 
search work of a large number of students at King’s 
College in the University of London, where he held 
the Wheatstone chair of physios from 1014 until 1924. 
Richardson virtually created the subject of thermi- 
onics, and so long ago as 1901 14 showed that the 
negative ionisation from hot metals could be satis¬ 
factorily explained by supposing that it was caused 
by the freely moving corpuscles inside the metal 
escaping from the surface when their kinetic energy 
exceeded a certain value ”, to quote from a paper by 
him in the Proceedings of the Royal Society for 1006. 
His monograph on “ The Emission of Electricity from 
Hot Bodies ”, which first appeared in 1916, goes 
almost so far as is possible without the aid of the 
new mechanics and the refined vacuum methods 
developed afterwards in connexion with technical 
applications of thermionics. Richardson’s “ Electron 
Theory of Matter ” is also well known to students of 
electricity and atomic physics, and although published 
between the advent of the Bohr and the Wilson- 
Sommerfeld theories of the atom and with a strong 
classical bias, is still much used. Richardson has 
made numerous important contributions to other 
branches of atomic physios, the most important of 
which are perhaps his extensive investigations of soft 
X-rays by electrical methods, and his unravelling of 
bands from the complicated molecular spectrum of 
hydrogen. 

The work for which the Duo de Broglie has been 
awarded the Nobel prize for physics for 1929 is of 
more recent date, and will be familiar to most readers 
of Nature, Looking back now at his earlier work 
on the undulatory theory of matter, it would appear 
that the path of approach bo the idea of the material 
wave was primarily from the realm of optics, de 
Broglie’s important paper in the Philosophical Maga¬ 
zine for 1924 (vol. 47, p. 446) is entitled “ A Tentative 
Theory of Light Quanta ”, and it is in this that he 
develops the analogy between the principles of 
Fermat and of Maupertuis, and shows how u the 
Lorentz-Einstein transformation joined with the quan¬ 
tum relation leads us necessarily to associate motion 
of body and propagation of wave, and that this idea 
gives a physical interpretation of Bohr’s analytical 
stability conditions The criticism which de Broglie 
anticipated would be aooorded to these then novd 
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views has been constructive rather than otherwise, 
and it is by now an old story how his predictions have 
been verified by the experiments of G. P. Thomson, 
Rupp, Kikuohi, and others, and how his ideas have 
been elaborated by Schrddinger and incorporated in 
the present fabric of the quantum theory. 

The Nobel prize for chemistry for 1929 has been 
divided between Prof. Arthur Harden, head of the 
Biochemical Department at the Lister Institute and 
professor of biochemistry in the University of London, 
and Prof. Hans von Euler-Chelpin of Stockholm. 
Prof. Harden, who is also one of the editors of the 
Biochemical Journal and an original member of the 
Biochemical Society, is perhaps beet known for his 
work on the alcoholic fermentation of yeast : nearly 
twenty years ago he published a monograph on this 
subject, as one of the series of Monographs on Bio¬ 
chemistry, which has recently reached its third edition. 
He is the author (with W. J. Young) of papers on 
the co-ferment of yeast juice and the function of 
phosphates in the fermentation of glucose by yeast 
juice : from the latter observations has developed 
our knowledge of the place of hexose phosphates in 
carbohydrate metabolism, and it is now known that 
these substances play an important part not only in 
the yeast plant but also in higher animals as well, 
especially in the process of glycogen synthesis and 
breakdown, and hence in muscular contraction. Prof. 
Hans von Euler-Chelpin, who is professor of chemistry 
in the Technical High School, Stockholm, has also 
made noteworthy contributions to our knowledge of 
the chemistry of enzymes. 

One hundred years ago—in 1829—the Royal 
Society made no conferment of its Copley medal, 
and doubtless at the time there was adequate reason. 
Originally, the small stun attaching to Sir Godfrey 
Copley’s legacy was devoted to experiments for 
the Society’s own advantage, but on Nov. 10, 1736, 
" Mr. Folkes proposed a Thought to render Sir Godfrey 
Copley’s Donation for an Annual Experiment more 
beneficial than it iB at present, which was to convert 
the value of it into a Medal, or other honorary prize, 
to be bestowed on the person whose experiment 
should be best approved: by which means he 
apprehended a laudable emulation might be excited 
among men of genius The idea met with approval, 
and on Dec. 7 following, the president and council 
resolved “ that instead of Sir Godfrey Copley's 
Annual Donation of Five Pounds, a Gold Medal 
should be struck of the same value, with the Arms 
of the Society impressed on it, and that the same 
should be given as a voluntary reward, or honorary 
favour, for the best Experiment produced within 
the year, and bestowed in such a manner as to avoid 
envy or disgust in rivalship In 1756 the experi¬ 
ment provision was repealed, and there are now no 
time limitations, nor is the nationality of the recipient 
incidental to award. In 1766 triple awards of the 
medal were made, these respectively to William 
Btownrigg, Edward Delaval, and the Hon. Henry 
Cavendish. In 1840, Liebig and Sturm each received 
a medal, but since that date a single yearly allotment 
bee been the rule. 
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As regards the two Royal medals, no intermittanoe 
occurred in 1829; the recipients were Charles 
Bell, and Eilhard Mitscherlich, of Berlin. The 
grounds of award for the former were “ his Discoveries 
relating to the Nervous System " ; for the latter, 
“ hie Discoveries relating to the Laws of Crystalliza¬ 
tion and the Properties of Crystals". Sir Charles 
Bell (he was knighted by William IV.) was bom at 
Edinburgh in 1774. In early manhood he was 
already an anatomist of repute, and a convincing 
lecturer. His essay, “ A New Idea of the Anatomy 
of the Brain" (1811), contained the discovery of the 
distinction between sensory and motor nerves. 
Bell died in 1842. Mitscherlich was bom at Neuende 
(Oldenburg) in 1794, and died in 1863. Orientalist 
as well as chemist, ho worked for some time with 
Berzelius at Stockholm, becoming afterwards pro¬ 
fessor of chemistry at the University of Berlin, 
tfis observation that corresx>onding phosphates 
and arsenates crystallise in the same form was the 
germ of the theory of isomorphism, communicated 
to the Berlin Academy, of which he was a member, in 
1819. 

The recent statement on the radium problem 
issued by the Radium Commission contains a much- 
needed warning against the exaggerated views on 
the possibilities of the therapeutic action of radium 
which have recently found expression in the daily 
Press. The problem presented by the treatment of 
cancer can only be properly understood by reference 
to the pathology of the disease. Cancer arises locally 
as a primary tumour. The primary tumour continues 
to grow locally and at the same time spreads, mainly 
through the lymphatic channels, to the neighbouring 
lymph glands. From there it spreads eventually to 
the more distant glands and to the internal organs, 
where the malignant colls grow as secondary deposits 
or metastases. Cancer can be cured with certainty 
in its earliest stage so long as it has remained a local¬ 
ised growth. It can then either be removed surgically 
or it can be destroyed by treatment with radium. 
Even when the malignant cells have begun to spread 
to the neighbouring glands, the cure is still possible 
if all the affected glands can be removed surgically or 
be subjected to treatment with radium. The recent 
advances in radiotherapy consist essentially in the 
fact that it has been possible to introduce radium, in 
the form of radium needles or of seeds containing 
radium emanation, into the growth and the surround¬ 
ing tissues, so that a uniform irradiation of the growth 
and surrounding tissues can bo ensured, and the malig¬ 
nant cells can be destroyed with certainty in the 
irradiated area. 

The difference between surgery and radiotherapy 
consists therefore in principle in the manner in which 
the attempt is made to free the cancer patient from 
malignant cells. Surgery does so by removing the 
tissues containing the malignant cells ; radium de¬ 
stroys them in situ. Both methods suffer from the 
difficulty that their application is limited by the 
accessibility of the organs which are likely to he 
affected. There is no evidence that the destruction 
by radium of the accessible malignant cells confers 
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upon the body the ability to rid itself of the malignant 
cells in the non-acoessible site. In a word, radium is 
not a * cure 1 for cancer, but, like surgery, a treatment 
for cancer. As with all other treatments, its success 
depends upon the skill and knowledge of the operator 
and, what is most important, on the stage of the disease 
at which it is applied. Early diagnosis is as important 
for the successful treatment by radium as for the 
successful treatment by surgery. One great point in 
favour of radium is that its use does not involve the 
risks and suffering associated with extensive and muti¬ 
lating operations. There is therefore a reasonable 
hope that, with prospects of a cure without mutilation, 
patients should be far more ready to consult their 
doctors at an early stage so as to ensure early diagnosis. 

On Friday, Nov. 15, Sir William Bragg opened an 
exhibition of historical scientific apparatus belonging 
to the Royal Institution, which for the time has been 
removed to the Science Museum, South Kensington, 
while the alterations in Albemarle Street are being 
carried out. The exhibition has been arranged by 
permission of the Board of Education and with the 
aid of the staff of the Museum, and it will remain open 
to the public during the winter months. Founded 
by Rumford in 1799, the Royal Institution has been 
the home, study, or laboratory of Rumford himself, 
Davy, Young, Brand©, Faraday, Tyndall, De la Rue, 
Rayleigh, Dewar, and other eminent men of science, 
and much of the apparatus used in their experiments 
has been preserved. We understand that altogether 
there are some 1200 pieces of apparatus, and that 
about 250 of these have been placed on view in the 
gallery near the Exhibition Road entrance of the 
Museum. Muoh care has been taken with the labelling, 
and it may perhaps bo suggested that many visitors 
would like to be able to procure a brief catalogue 
for future reference. In opening the collection, Sir 
William Bragg referred to some of the more important 
exhibits and paid an eloquent tribute to the work of 
Faraday and others. 

The exhibits aro arranged chronologically, begin¬ 
ning with those of Rumford, who experimented on 
heat, and ending with some X-ray apparatus illus¬ 
trating the Work being done at the Royal Institution 
at the present time. Of the exhibits we may mention 
the electric batteries provided by the Royal Society 
for Davy, and Davy’B and George Stephenson’s 
miners’ safety lamps. Of Faraday’s apparatus there 
is the original sample of benzene which he separated 
for the first time in 1825, the world-famous iron ring 
with which in 1831 he discovered electromagnetic 
induction, objects illustrating his work on magnetism, 
compression tubes used for his experiments on the 
liquefaction of gases, and specimens of his own making 
showing the very beautiful sand figures formed under 
rippling water. Tyndall’s work is recalled by the 
apparatus he used for the study of heat absorption 
by gases and vapours, his fifty-year old broths used for 
disproving the spontaneous generation of life, while 
Dewar’s work is illustrated by a aeries of vacuum 
vessels, a liquid hydrogen calorimeter, a little gas 
thermometer, and his beautiful soap bubble apparatus. 
While referring to this exhibition, we think the atten- 

No. 3134, Vol. 124] 


tion of the Office of Works should be directed to the 
inadequate artificial lighting of some of the galleries of 
the Museum, rendering the close examination of the 
objects and the reading of the labels unneoessarily 
trying. 

A novel suggestion in connexion with the shearing 
of South African sheep has been made by Prof. 
A. F. Barker, professor of textile industries in the 
University of Leeds, as a result of his observations 
in South Africa during the recent meeting of the 
British Association. Prof. Barker suggests that, 
instead of letting the sheep grow a twelve months’ (or 
even eight or ten months’) fleece, thereby creating 
difficulties which the manufacturer may only be able 
partially to overcome, the wool should be sheared 
to manufacturing requirements, say from 1 in. to 
the maximum length of staple, just as required. 
The desirability of this procedure, he alleges, is 
confirmed by experimental work carried out at the 
University of Leeds, which indicates, inter alia , the 
value of equality of length of fibre and maximum 
length beyond which there is disadvantage rather 
than advantage. So far a summary only of Prof. 
Barker’s report, has been published, and his suggestion 
appears to be of limited academic interest. The 
British Wool Federation, the principal trade organisa¬ 
tion of the raw wool industry, is inclined to view the 
suggestion with scepticism, for it writes that “ the 
suggestion that a fleece which might grow to 8 in. 
long might be sheared in so many separate inches 
at various times of the year to the advantage of the 
farmer is beyond the comprehension of those who 
have been engaged in the Cape wool trade for many 
years past 

On Nov. 16 General Smuts delivered the third and 
last of his Rhodes Memorial Lectures at Oxford after 
receiving the honorary degree of D.C.L, in a special 
meeting of Convocation. The subject of the lecture 
was “ Native Policy in Africa ”, a subject which he 
described as part of the great question of colour and 
civilisation destined to beoome the dominant issue 
of the twentieth century. The lecture was an eloquent, 
yet at the same time closely reasoned, exposition of 
the policy of ‘ segregation ’ in South Africa, which 
neither sought to minimise the mistakes of the past 
nor to pass over the difficulties which have to be faced 
in the near future. In both General Smuts finds lessons 
which may be a warning to the newer communities of 
other parts of Africa in finding a solution of their own 
native problems. The policy of segregation, which 
General Smuts traced back to the innovations of Cecil 
Rhodes in dealing with native affairs, contemplates, 
as is well known, the absolute separation of the white 
and native communities, the latter administering 
their own looal affairs on their reservations. 

As General Smuts pointed out, owing to the failure 
of both administrators and missionaries to appreciate 
the bearing of the results of the study of anthropology, 
instead of advancing the native they have helped to 
disintegrate native institutions and many steps had 
had to be retraced. Hence there ore serious problems 
to be faced in South Africa to-day which other African 
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communities with this example in view may succeed 
in avoiding. Of these, one is the detribalised as well 
as the educated native to whom the policy of segre¬ 
gation cannot be made to apply—a source of both 
economic and political difficulty ; and secondly, the 
question of representation of the native in the supreme 
legislature. An intense sympathy for native institu¬ 
tions and a desire to secure the advancement of the 
native along lines in harmony with his culture in¬ 
formed the whole of General Smuts' lecture. In years 
to come it will rank as one of the most important 
statements on native policy ever made by an Imperial 
statesman. 

Lord Bledislok’s offer to the nation in perpetuity 
of the Roman camp in his deer park at Lydney, 
Gloucestershire, is a public-spirited action which we 
hope will be appreciated at its full value, having in 
view the nature of the site. It will be remembered 
that the exploration of this camp was undertaken by 
the Society of Antiquaries and has been completed 
only recently. In certain respects, the site os a 
monument of antiquity is unique. It is a small hut- 
town standing on a commanding promontory jutting 
out from the Forest of Dean. Within its limits, it 
would appear to have been of some importance as a 
centre of iron-working and it includes within its 
boundaries the only iron mine yet found which can 
definitely be ascribed to the Roman period. Accord¬ 
ing to an account in tho Times of Nov. 15, the shaft 
of the mine is 1 ft. 6 in. to 2 feet wide and dips at an 
angle of 20°. It has been partly explored. On ex¬ 
amination it was found that tho surface of the rook 
still showed the marks made by the Roman minors. 

The main interest of the site, however, and the 
feature which makes its offer to the nation peculiarly 
welcome and appropriate, is the fact that we have 
her#m this one area tho evidence of a completed 
phase of British culture. The settlement begins with 
a civilisation still making use of bronze and showing 
affinities with Glastonbury and Moure, passes through 
a stage in which the native crafts give way to those 
of a Romano-British culture ; and this in turn passes 
into a post-Roman phase in which the inhabitants 
sink back into a state of barbarism. One of the most 
interesting features of the site is the temple of Nodens, 
erected about 365 a.d., which, the evidence would 
suggest, was a great oentre of healing. It may not 
be out of place to recall that Gloucestershire is one 
of the English counties rich in Holy Wells, which 
wore at one time centres of healing, so that the cult 
of Nodens may perpetuate a still earlier cult. A debt 
of gratitude is due to Lord Bledisloe for an offer 
which will ensure the preservation of so interesting 
and important a site. 

At last a Committee has been appointed by tho 
Government of Great Britain to consider whether it is 
desirable and feasible to create a national park. The 
attention of all concerned might profitably bo directed 
to a 9-page pamphlet, issued as Miscellaneous Publi~ 
cation^ No. 51, by the United States Department of' 
Agriculture (September 1929). It gives a list of the 
national wild life reserves in the United States and 
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indicates that the very argument wliich has been used 
against the creation of such areas in Great Britain, 
namely, the increase in population and tho more 
intensive use of land, is just the argument which has 
led in America to tho special protection of boasts and 
birds in reserves. Eighty-two areas, ranging in extent 
from rocky islets of 5 acres to tho 2,000,000 acres of 
the Yellowstone Park, are administered by the 
Bureau of Biological Survey. Thoy have been chosen 
primarily for their suitability for forms of wild life that 
have become greatly reduced in numbors or threatened 
with extinction. Some, even of great extent, are 
fenced for such large game animals as buffalo, antelope, 
mountain sheep, and wapiti. In addition to these 
areas, deliberately set apart as wild-life reservations, 
there are areas within national forests set aside for 
the protection especially of big-gamo animals ; and 
wild life is given further protection in such places as 
national parks, national monuments, and lighthouse re¬ 
servations, administered by other branches of the 
government for scenic, historical, or other special 
purposes. Surely here are hints in abundance for the 
creation of simple reserves in Great Britain. 

We have received from several correspondents 
comments on Mr. 0. W. Marshal I’m lot ter on the 
magnetic reaction of the glowing filaments of carbon 
incandescent lamps which appeared in our issue of 
Nov. 9, p. 727, with a photograph giving an excellent 
impression of the visual appoaraneo of the filament 
when vibrating. The phenomenon has been well 
known for at least forty years to electricians who are 
familiar with alternating currents. We agree with 
our correspondents in thinking that it can be satis¬ 
factorily explained by ordinary dynamical and electro¬ 
magnetic principles. Forty years ago, Prof. Ayrton 
showed that if the wire of a monochord wore of steel 
and carried an alternating current, and a magnet was 
brought close to the wire, small vibrations usually 
ensue. If, however, the weight be adjusted, wo get 
a large vibration when resonance ensues. About a 
year afterwards, Dr. A. Russell varied this experiment 
by using an alternating current electromagnet, no 
current passing through the monochord wire. In this 
case, very large oscillations were obtained when 
resonance ensued. If l be the length of the wire in 
centimetres, m the mass of unit length of it in grams, 
and T be its tension in dynes, wo have/ /(4/), 

where / is the frequency, that is, the numbor of 
complete cycles of the alternating current. 

This method of measuring frequency is well known 
in many electrical laboratories and is a very satis¬ 
factory one. The formula is deduced from ordinary 
dynamical and electrical principles. In the case of 
a glowing filament, whether of carbon or metal, having 
a few turns and carrying an alternating current, the 
helical part of the filament acts simply as an A.C. 
magnet, the polarity of tho ends continually changing. 
Bringing up a permanent magnet produces repulsive 
and attractive forces on the filament and so it vibrates. 
We have often seen in ah electrical laboratory a 
magnet brought near a coiled filament lamp, causing 
the filament to vibrate. Sometimes the vibrations are 
so large that the incandescent filament hits the glass 
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bulb, causing the glass in contact with it to melt and 
so letting in the air and burning out the lamp. 

The Bealiat generally contains good articles, but 
there is unusual Huggestiveness for the biologist in Prof. 
Julian Huxley’s analysis of the size of living things, 
which appeared in the September and October issues. 
In the earlier number are given some striking size 
contrasts, and a skeleton classification of organisms 
grouped according to size emphasises some curious 
relations. The largest of living organisms are the 
big trees of California f the largest animals that have 
ever lived are whales. The smallest vertebrate is a 
frog—loss than a queen bee, less than some of the 
Foraminifera. There are molluscs which belong to 
the same order of size as elephants, jelly-fish which 
rank with cattle and red deer. A diagram illustrating 
twenty-seven different organisms according to scale 
makes a series of vivid comparisons. The second article 
discusses the biological implications of size, and while 
it does not help to solve how animals attained their 
adjustments, it shows how the privileges and penal¬ 
ties of size have limited the course of evolution. 
Here also curious relations are brought out : the 
individual man is all but half-way between atom and 
star ; humanity entire stands in the same position 
between electron and universe. 

William Froudk’s original experimental tank for 
mode) trials of ship’s hulls, which he built at Chelston, 
near Torquay, lias been followed by many larger and 
better equipped tanks, of which the latest is the 
Italian National Experimental Tank in Rome, tho 
opening of which took place on Nov. 3. Ati illustrated 
article on this new tank appears in the Engineer for 
Nov. 15, where it is described as 4 * noteworthy as 
being the best equipped and, from the point of view 
of its harmonious dimensions, probably the finest 
tank of its type in the world Constructed of re¬ 
inforced concrete, the tank has a length of 275 m. 
(902 ft. 3 in.), a breadth of 12-5 m. (41 ft.), and a 
depth of 6-3 m. (20 ft. 7$ in.). The main carriage is 
designed for a maximum speed of 12 m. per second, 
and is adapted for testing hydroplane models as well 
as ship models and propellers. The model-shaping 
machine is designed to take a model 8 m. (26 ft. 3 in.) 
in length, and an interesting piece of apparatus de¬ 
signed by Dr. Gebers, the superintendent of the 
Vienna tank, is a measuring table furnished with 
micrometers in three directions, enabling the hull 
appendages, bilge keels, hull axis, and the propellers 
to be set in position on the hull with absolute accuracy. 

The provision of sufficient illumination is only a 
part of the problem of providing adequate lighting. 
Of equal importance is the avoidance of glare, a 
phenomenon which is familiar but not very easy to 
define. At a meeting of the Illuminating Engineering 
Society on Nov. 8, Mr. W. S. Stiles drew a distinction 
between ‘ disability glare which is manifested when 
a bright source in the field of vision impairs the ability 
of the eye to distinguish small contrasts, and * dis¬ 
comfort. ’ glare, of which it is difficult to devise any 
ready test. Instructive experiments showing how the 
power of tlie eye to detect discs stencilled on a slightly 
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darker background is affected by the presence of an 
unshielded electric lamp were performed. A demon¬ 
stration of a method of evaluating glare based on the 
comparison of a lighting unit with a series of globes 
containing lamps of different candlepoWer was given. 
The intensity of glare is determined by a number of 
factors, such as the brightness (c.p. per sq. in.) of the 
source, its position in the field of view, its distance, 
and the nature of the background. Attempts have 
been made to express the influence of these factors by 
equations. Possibly, as was suggested in the dis¬ 
cussion, glare is best regarded as due to excessive 
contrast in brightness. Early investigators considered 
that glare would be absent if the contrast in bright¬ 
ness of objects visible to the eye did not exceed 100:1, 
a condition that can be approached without undue 
difficulty in interiors, but seems almost impossible 
to realise in lighting streets and open spaces. What 
has long been needed is a simple test for determining 
quickly the degree of glare in an installation. Until 
this is available one is obliged to rely upon more or 
loss empirical rules. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A visiting 
instructor of stained glass at the Central School of 
Arts and Crafts, Southampton Row, W.C.—The 
Education Officer (T.l), County Hall, Westminster 
Bridge, S.E. 1 (Nov. 25). A lecturer in applied and pure 
mathematics in the University of St. Andrews— 
The Secretary and Registrar, The University, St. 
Andrews (Nov. 29). An assistant lecturer in the 
Department of Education of Ring’s College, London— 
The Secretary, King’s College, Strand, W.C.2 (Nov. 
30). A lecturer in physiology in the University of 
Birmingham—The Secretary,The University, Birming¬ 
ham (Dec. 3). A junior inspector under the Ministry 
of Agriculture for Northern Ireland—The Secretary, 
Civil Service Commission, 15 Donegall Square West, 
Belfast (Dec. 3). A lecture assistant in the Depart¬ 
ment of Physics of the University of the Witwaters- 
rand, Johannesburg—The Secretary, Office of the High 
Commissioner for South Africa, Trafalgar Square, 
W.C.2 (Dec. 6). An assistant lecturer in chemistry at 
University College, Southampton—The Registrar, Uni¬ 
versity College, Southampton (Dec. 16). A resident 
tutor for chemistry and rural science (plant biology and 
gardening) at the Winchester Diocesan Training Col¬ 
lege—Rev. the Principal, Diocesan Training College, 
Winchester. A part-time teacher for evening classes 
in brickwork in the School of Architecture, Building, 
and Surveying, of the Polytechnic, Regent Street— 
The Director of Education. The Polytechnic, Regent 
Street, W. 1. A half-time assistant in the Department 
of Mathematics of the University College of Swansea 
—The Registrar, University College, Singleton Park, 
Swansea. Two junior researchers under the National 
Research Council of Canada for research work on, 
respectively, heat and aeronautics—The Secretary, 
National Research Counoil of Canada, Ottawa, Canada. 
An assistant chemist under the Research Association 
of British Paint, Colour, and Varnish Manufacturers 
—The Director, Paint Research Station, Waldegrave 
Road, Teddington. 
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Research Items. 


Purification of Swimming Bath Water. — Reports 
appear from time to time suggesting that disease 
may be spread by swimming baths, and as the pro¬ 
vision and use of swimming baths has increased 
greatly in recent years, the Ministry of Health has 
been well advised to institute an inquiry into the 
subject, the report of which has recently been issued 
(“ The Purification of the Water of Swimming Baths.” 
London : H.M. Stationery Office. Price la. net). 
When the water is infrequently changed, or is not 
subjected to purification, pollution must occur, 
chiefly from the persons of the bathers and from 
their costumes, and diseases may occasionally be 
transmitted, but there is no evidence to support the 
alarmist rumours that appear. Natural purification 
can be relied upon only when the pool is of consider¬ 
able size, and the inflow of fresh water is sufficient. 
In smaller baths and pools, frequent change of water 
(‘ fill-and-empty system ’) is usually too costly, and 
some system of purification becomes necessary. For 
this purpose, filtration and aeration are useful, but 
some form of chlorination is to be preferred. Filtra¬ 
tion with continuous chlorination is the method 
advocated, the chlorine being derived from bleaching 
powder, electrolytic fluids, chlorine gas, or chlora¬ 
mine. All these methods are described and discussed. 

Human Chromosomes.—The number of chromo¬ 
somes and the character of the sex chromosomes in 
man appear to be settled by a memoir of Prof. H. M. 
Evans and Dr. Olive Kwezy (Memoirs ilniv, of Cali - 
fomia , vol. ft, No. 1). The male germ cells from six 
individuals were studied, one of whom was a negro 
and one a Mexican. The number of 48 chromosomes 
was confirmed, and, in addition, the occurrence of 
an X I' pair of sex chromosomes appears to be 
proved. Immediate fixation is a first essential in 
obtaining good material for study. The thread stages 
of the heterotypic mitosis were traced. The X Y pair 
of chromosomes forms a pear-shaped chromatin 
nucleolus, and the chromatin threads pair laterally in 
the bouquet stage. Half the primary spermatocytes 
receive the T-chromosome, which is the smallest of 
the chromosomes, and half receive the medium-sized 
-Y-chromosome. In the second ineiotic division the 
F-chroniosomo is shown to divide, the haploid 
number of chromosomes being 24. The chromosomes 
of young human embryos were also studied, a white 
embryo of 23 mm. length being male, since its 48 
chromosomes included a Y, and a Japanese female 
embryo having no Y but presumably X X t since the 
X pair are not clearly distinguishable in size from 
certain other pairs. Sections from the uterus of a 
negress again showed the female complement of 
chromosomes, and sections of a carcinoma from the 
lip of a man showed the F-chroinosome in each cell. 
There was no indication of a range of chromosome 
numbers in cancer tissue when fixed immediately 
after removal. The majority of the cells had 48 
chromosomes of the ordinary somatic type, but some 
enlarged cells were found with what appeared to be 
48 tetrads. This finding should lead to a reinvest!- 
gation of the cytology of cancerous tissue. Another 
conclusion which the authors emphasise is that if 
chromosome-lengths from male and female cells are 
compared, the largest pair in the male is slightly 
longer than the largest in the female, both in embry¬ 
onic and adult tissue. This is regarded as a secondary 
sexual difference resulting from the presence of the 
Y- instead of an Y-ohxomosome. 

1 Mountain Beavers * of America. —Popular names 
could scarcely be more misleading than in the case of 
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these tailless rodents belonging to the genus Aplodon- 
tia . They are not beavers, and they are scarcer in 
the mountains than in the lowlands ; in Oregon they 
are known as ‘boomers 1 , but they do not boom ; in 
other districts as ‘ whistlers but they cannot whistle. 
They are herbivorous burrowors which frequent the 
Pacific coast region of southern British Columbia, 
Washington, Oregon, and northern California. In 
their natural haunts, in the seclusion of the forest, 
they do not interfore with human interests, but the 
clearing of lands and extension of farming have 
offered now food supplies, and the mountain beavers 
have increased in numbers to such an extent that in 
many localities they have become serious crop pests. 
Their fur is of no commercial value, and the control 
of their numbers in areas where they cause serious 
damage resolves itself into the most efficient methods 
of trapping and poisoning. These are discussed by 
Theo. H, Scheffer in Farmers' Bulletin , No. 1598, of 
U.S. Dept, of Agriculture (August 192ft). Fortunately, 
there need be no campaign of extermination against 
these rodents, since they are harmless throughout a 
thousand miles of their coast range. 

Zoogeography of Java.—There are many significant 
facts in Dr. K. W. Daminerman’s account of the 
zoogeography of Java ( Treubia, vol. 11, p. 1 ; 1029), 
which contains full lists of the species of mammals, 
birds, reptiles, amphibians, fresh-water fishes, and 
land and fresh-water mollusca, but we can refer here 
to only one general result. It is well known that 
there occur in Java a number of animals which are 
absent from Sumatra or Borneo, or evon from the 
Malay Peninsula, but reappear in some remote part 
of the Asiatic continent. The ingenuity of zoologists 
has been taxed to explain this anomalous distribution. 
Wallace first invoked a Java-Siam land-bridge, and 
later the influence of the glacial period ; others have 
raised an imaginary land-bridge by way of the lesser 
islands west of Sumatra. But a closer analysis of the 
facts shows that the remarkable resemblance to the 
fauna of distant regions is mainly exhibited amongst 
bats and birds, in a far less degree amongst reptiles, 
almost negligibly amongst amphibia, frosh-water 
fishes, and mollusca (in the last case in 8 out of 370 
sjwcies). It is clear that the bats and birds may have 
moved imhindered by short stretches of sea, and of 
the other creatures, it is remarkable that the remot© 
resemblance does not hold good for the animals moat 
in need of land-bridges. The question is not one of 
land-bridges, but a biological problem concerned with 
the disappearance of certain creatures from the inter¬ 
mediate areas. 

Aquarium Keeping. —Lieferung 271 of Prof. Emil 
Abderhalden’s “Handbuch der biologischen Arbeits- 
methoden ”, Abt. 9. Methoden der Erforschung 
der Leistungen des tierischen Organismus, Teil I. 
2 H&lfte, Heft 6, consists of an elaborate treatise by 
Dr. Wilhelm KlingelhCffer describing in detail the 
technique of aquarium keeping : “ Einrichtung von 
Zimmer- und Freiland Aquarium und Terrarien 
einschliesslich dor Technik der Haltung und Zucht 
von Fischen, Reptilien und Amphibien, 1928 The 
making of an aquarium is first discussed, with details 
of all materials for construction ; then the heating 
and aeration. Small jars and tanks for the room 
and large fresh- and salt-water aquaria are described, 
the Frankfurt aquarium being taken as a model. A 
large portion of the work is given up to the fresh¬ 
water aquarium—its management, chemical con¬ 
stituents of the water, and the interaction of its plants 
and animals, with a discussion on hydrogen ion con- 
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centration—the best weeds and the beet animals to 
place in it. Diseases of the fishes are described, 
protozoan or bacterial, or those due to worms and 
Crustacea, food and instructions for collecting it, snails 
and Crustacea and their needs, and the breeding of 
fishes, both British and foreign. Much less space is 
devoted to sea-water aquaria, and this is almost 
entirely confined to the small kinds which can be 
laced practically anywhere. The advice given, 
owever, is excellent and should be very helpful 
considering the many creatures which can now be 
successfully kept in sea-water aquaria far from the 
sea. The final party deals with amphibia and 
reptiles, and the rearing of those animals in cap¬ 
tivity. Here the value of 1 vita * glass and its 
varieties is shown, and thoro is an interesting chap¬ 
ter on thoso garden-like enclosures which may con¬ 
sist of aquana, aviary, and vivaria, described aff 
Freilandanlagen . 

Copepods of the Terra Nova Expedition. —- Mr. 
Farran’s account of the Terra Nova copepods includes 
much that is of interest (British Antarctic (Terra 
Nova) Expedition, 1910. Natural History Report. 
Zoology. Vol. 8, No. 3. Crustacea. Part X. Cope- 
poda. By G. P. Farran, British Museum (Natural 
History), 1929). Apart from the fact that he records 
231 species, 18 of which are new, his notes on many 
well-known and widely distributed forms are of great 
value and help us much towards a knowledge of this 
imjxirtant group of planktonic crustaceans. Calanus 
finmarchicus from the southern hemisphere differs 
from the normal north temperate form in its smaller 
size and reduced number of teeth on the first basals 
of the fifth leg. The author suggests that it may be 
a different race. Metridia lucens roaches to within 
the Antarctic Circle, Oithona similis is common in 
hauls made'under the ice, occurring over the whole 
area traversed from New Zealand to the Ice Barrier, 
O, plumifera occurs almost everywhere, excluding the 
Antarctic Circle. Acartia clausi, here regarded as 
indistinguishable from the A. aurifera of Brady, is 
common off New Zealand, and one specimen was 
found dose to the equator. Paracatanus parvus 
occurs all over the area traversed as far south as 
43° 52' S. All these are common forms in the northern 
seas. The largo Hhinocalanus gigas Brady, which 
may measure as much as 8-7 mm., is separated by 
the author from the more widely distributed R. 
nasutus ; he thus differs from T. Scott, who regards 
it merely as a variety of the latter species. 

M- 

Length of Day and Plant Growth.—Great activity is 
evinced in this field of physiological research, in which 
the literature was recently reviewed for English 
workers by Redington (Natubk, July 20, 1929, p. 108). 
In the Btologisches Centralblatt, vol. 49, pp. 513-543, 
Prof. Maximow, of the Institute of Applied Botany, 
Leningrad, gives a further account of his experiments 
in this field. "He regards the attack upon the physio¬ 
logical effects of the length of the period of illumina¬ 
tion as just beginning, and anticipates that the results 
of such investigations may be of great value in throw¬ 
ing light upon the transition' from the vegetative to 
reproductive phase in plants. At the Royal Horti¬ 
cultural Society’s gardens and laboratories at Wisley, 
Mr. M. A. H. Tincker continues the experiments he 
oommenoed at Aberystwyth upon the same problem. 
He gives a report of the progress of this work in the 
Journal of the Royal Horticultural Society, vol. 54, 
part 2, September 1929. 

Forests and Rainfall.—The influence of forests on 
climate and water supply in Kenya is the subject of a 
pamphlet by Mr. J. W. Nicholson (Pamphlets, No. 2, 
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Forest Department, Nairobi). Mr. Nicholson dis¬ 
cusses first the general problems of forest and rainfall, 
and refutes the view that forests can have little in¬ 
fluence in promoting rain. Unfortunately, there are 
few statistics on which to base arguments, and most of 
the discussion on this problem rests on a weak founda¬ 
tion. Mr. Nicholson is, however, convinced, even 
though he does not always carry conviction to his 
readers, that forest growth in East Africa has a con¬ 
siderable influence on precipitation. He believes that 
in favourable circumstances, mountain forests can 
induce dew on deposition from mist up to at least 
25 per cent of tho total annual rainfall. Monsoon 
rain is increased by forests to the extent of about 3 per 
cent. Cyclonic rain is not affected, but this type of 
rain does not ooour in Konya. On the other hand, he 
is convinced that convectional rain is greatly in¬ 
creased by the presence of forests. In discussing the 
relation of forests to the flow of streams, Mr. Nicholson 
does not agree that the retention of forests has much 
effect on the water capacity of the red clays of volcanic 
origin which cover considerable areas. They are of 
great depths, and though the surface layers may lose 
in fertility, the water flow to the streams remains 
fairly constant when the forests are removed. It is 
rather for their effect on increasing rainfall that he 
would preserve the forests. 

Contributions to Mycology.—Vol. 14, Pts. 3 and 4 
of the Transactions of the British Mycological Society, 
contains a number of contributions of varied and 
often general interest. These include the address of 
tho president for 1928, Dame Helen Gwynne-Vaughan, 
given at the Littlehampton foray, upon “ Problems 
of Development in the Fungi ”. The relations of the 
fungi with other groups are considered, as also such 
general problems as alternation of generations and 
heterothallism in the group. Mr. Chippendale dis¬ 
cusses tho behaviour in culture of a fungus parasitic 
upon co tt on ( A scochyta Qossypii .). The causal organ - 
ism of a leaf rot of the carnation ( HeteropateUa 
Dianthii) is described by Mr. Buddin and Miss Wake¬ 
field, and of a leaf-spot of Arctostapkylos Manzanita 
(Pleospora herbarum) by Messrs. Briant and Martyn. 
Miss Cayley has some very interesting observations 
upon the life cycle of the Myoetozoan genus Didymium f 
several species having been Buooessfully reared in 
culture upon synthetic solid media. The conjugation 
of the motile (swarm-spore) gametes has been followed 
under the microscope ; in some cases these gametes 
have arisen in monosporous cultures, so that an earlier 
statement to the effect that the spores were unisexual 
are not confirmed. Mr. Mitra describes a Phyto- 
phthora disease of cotton seedlings and fruit-rot of 
guava, whilst Mr. Ashby continues his interesting 
observations upon the stimulation of oospore pro¬ 
duction in pure strains of this fungus genus, even 
when homothallio, by pairing them in culture with 
some entirely different Bpecies. Mr, Comer has two 
papers upon the development of the ascothecium and 
asoocarp in the Disoomycetes, a contribution to a 
much neglected field of fungus morphology. Mr. 
Cartwright has a note upon the unusual appearance 
of two wood-inhabiting fungi, Lenzites and a Pholiota, 
when grown in pure culture. 

Kelvin Effect at Low Temperatures.— Communica¬ 
tion No. 196a from the University of Leyden gives an 
account of the measurements of the Kelvin effects at 
temperatures down to that of liquid hydrogen in pure 
copper, copper alloy with 0*37 per cent gold, and Silver 
alloy with the same amount of gold, made by Messrs. 
G. Borelius, W. H. Keesom, and C. H. Johansson. The 
wires were about a millimetre in diameter and were 
attached to a oopper block which was cooled by liquid 
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hydrogen. The change of temperature at the middle 
of the wire on reversing a current of 7-14 amp. 
through it was measured by a platinum resistance 
thermometer wound round the wire. The direct 
measurements were checked by measurements of 
the electromotive forces in thermo-circuits of the 
copper-gold alloy with lead, copper, and the silver- 
gold alloy. At room temperature the Kelvin effects 
are all positive and decrease as the temperature de¬ 
creases ; in copper, very quickly, so that at - 140° C. 
it is zero anti becomes negative, reaches its greatest 
negative value at -I70 o C. and then rises rapidly. 
In the copper-gold alloy it reaches a minimum at 

- 120° C., then a maximum at - 230° C. In the silver- 
gold alloy it. has a minimum value nearly zero at 

- 180° C. In no case does the effect appear to 
approach zero as the absolute zero of temperature is 
approached, which it should do according to the 
Nernst heat theorem. 

High Frequency Quartz Crystal Oscillators.- —Every¬ 
one who has used a radio receiver for broadcast re¬ 
ception knows that the frequency of the carrier wave 
emitted by the transmitting station must be kept 
rigorously constant if interference between it and 
other stations is to be prevented. A very desirable 
transmitting circuit from the point of view of sim¬ 
plicity is to use a very selective one, that is, one which 
only emitsappreciable radiation at a definite frequency. 
This is the circuit commonly used, and its working 
depends on resonance between a condenser and an 
inductive coil. Mechanical systems, however, can 
now be used with much higher selectivity and with 
a great increase of the frequency stability. In the 
Bell Laboratories Record for October, F. R. Lack 
gives an instructive account of modem high frequency 
quartz-crystal oscillators. He points out that any 
mechanical system of three dimensions possesses a 
large number of degrees of freedom. The crystalline 
nature of quartz, also, complicates the nature of its 
vibrations. The elastic constant in a given direction 
with respect to the axes of the crystal varies with the 
direction. As a result, in practice, a quartz plate 
has a large number of possible modes of vibration, 
some of them differing only by a few hundred cycles. 
It has been noticed that a change of temperature 
or a slight variation of the circuit to which the crystal 
is attached sometimes causes the crystal to jump from 
one of these modes of vibration to another. Those 
difficulties have now been practically overcome, 
and crystals are being sold on a commercial basis. 
The vibrations utilised are those which take place 
in the direction of the thickness of the plate. Tho 
temperature) coefficient of this type of vibration is 
ninety cycles in a million per degree Centigrade for 
crystals designed for frequencies of two million cycles 
per seoond. As telephone and radio requirements 
are becoming more rigorous every day, we expect 
that the use of crystal oscillators will rapidly in¬ 
crease. 

Radio Time Signals.—Mr. A. R. Hinks has written 
an excellent pamphlet describing wireless time signals, 
the-third edition of which has just been published by 
the Royal Geographical Society. It is primarily in¬ 
tended for the use of surveyors, who as a rule are not 
trained radio operators, but nevertheless must know 
how to receive the time signals transmitted from many 
high-powered stations for their benefit. The methods 
of signalling in 1925 were very varied but now they 
are becoming standardised. The first signals sent 
from the Eiffel Tower were mainly sent by hand, but 
the actual time signals were sent by the observatory 
dock. Tho signals were next made entirely auto¬ 
matic, the oontact maker being synchronised with 
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the observatory clock. The international system 
with the familiar six dots of tho broadcasting time 
signal is now very commonly used. The standard 
rhythmic system, suggested originally by the Royal 
Geographical Society, was adopted by the Inter¬ 
national Union of Astronomy and Astrophysics and 
brought into use in January 1926. The accuracy of 
these time signals depends on the accuracy of the 
controlling clock and on the constancy of the lag 
introduced by the relays in tho circuit between the 
clock and the transmitting apparatus. In winter, in 
the principal time-keeping observatories, Greenwich, 
Edinburgh, Paris, Hamburg, and Washington, there 
may be periods of a week or longer without seeing 
a star. Hence there may be an appreciable error in 
the time before it oan be controlled by observation. 
Even when all precautions are taken by the surveyor, 
the error may be a tenth of a second. Very useful 
data are given which will interest everyone who has 
a good radio receiving set. 

A Link between Strychnine and Brucine.—The close 
relation between the alkaloids strychnine and brucine 
has long been recognised. It is known that the lat ter 
contains merely two methoxyl groups more than the 
former, but no definite experimental demonstration of 
the relationship of tho substances has hitherto been 
available. A fow months ago the degradation of 
brucine by treatment with chromic acid was described 
by Wieland and Munster, who obtained two acids of 
the formula) C, a H ao 0 4 N 8 and G 17 H 22 O a N 2 respectively, 
but were unable to obtain a similar product from 
strychnine. The work has now been completed by 
Hermann Leuchs, who has long studied in this field, 
and who, with F. Krohnke, describes in tho September 
number of the Berichte (vol. 62, p. 2176) the degrada¬ 
tion of diaminostryehnine. This substance, which is 
obtained by treating strychnine with concentrated 
nitric acid and reducing the product with stannous 
chloride, is easily oxidised by chromic acid, and gives 
rise to an acid which is completely identical with 
tho second of the above-mentioned acids prepared 
from brucine. This acid can thus be considered as 
an experimental link between the derivatives of the 
two alkaloids. 

Adsorption of Gases.--The Journal of the American 
Chemical Society for September contains an interesting 
paper by Prof. K. F. Herzfeld on the subject of 
adsorption of gases on solids, with special reference 
to the theory of catalysis, Provious workers have 
concluded that, although unirnoleoular film formation 
is part of the mechanism of the processes, there are 
present ‘ active spots * on the surfaces, perhaps places 
where metal (or other) atoms arc raised above the 
rest of the surface, and thus in a position where their 
valency forces are loss occupied with other atoms. 
In this way tho decrease of heat of adsorption with 
increasing amount of gas adsorbed can be explained, 
since these * active spots ’ would be the first to be 
covered. Herzfeld points out, however, that the 
reverse effect is also known, namely, increase of heat 
of adsorption with amount of gas adsorbed, and lie 
gives a detailed analysis of the effect for the case of 
the adsorption of a gas without permanent dipoles 
on the surface of a solid composed of oppositely 
charged ions, assuming that the effects will be similar 
on metals. The abnormal result would then follow 
from the interaction of dipoles induced in neighbour¬ 
ing molecules by electric forces. “ The best explana¬ 
tion seems to be the formation pf groups of adsorbed 
^molecules sticking together”. Some assumptions 
‘made by Taylor and his associates in explaining 
adsorption catalysis are carefully considered and 
shown to lead to difficulties. 
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The Cult of the Sun. 


A T a meeting of the Royal Anthropological Institute 
on Nov. 6, Mrs. ZeHa Nuttall read a paper on 
“ The Cult of the Sun at the Zenith in Ancient 
America ”. 

Attention was first directed to the important fact 
that all the ancient centres of civilisation in America 
are situated within the tropical zone. In this the sun 
passes through the zenith of each latitude twice a year 
at noon, excepting at the tropical lines, which it 
approaches very slowly, and passes through the zenith 
at noon for 10 or 12 consecutive days at the solstices, 
appearing to linger there before slowly moving away. 

When the sun passes the zenith, vertical objects, 
of course, cast no shadow. The high temperature 
caused by the vertical rays over a particular area, 
causes an indraught producing an ascending cur¬ 
rent carrying up the warm moist air which, con¬ 
densed in the higher regions of the atmosphere, falls 
os rain. It is a law of Nature that, subject to 
modifications according to situation near sen or 
mountain ranges, the rainy season of any place begins 
almost, if not immediately, after the sun has reached 
its zenith. 

Authentic, documentary, and historical evidence 
presented establishes that throughout tropical 
America this phenomenon was observed by means 
of gnomons ranging from staffs, high poles, plain or 
carved columns and stela', conical structures and 
altars, and finally templos situated on high sub¬ 
structures. The ancient sun priests dated the com¬ 
mencement of the year from the moment the gnomon 
cast no shadow, and the phenomenon was interpreted 
as a ‘ descont * of the sun, to which prayers were 
addressed for rain which, of course, were effective. 

’ A number of peculiar structures with vertical shafts 
have been found in temples, and also below ground, 
and it is obvious that such would have afforded a 
perfoct means of registering not only the sun at the 
zenith, when its rays would fall into the chamber, 


but also the culmination of the moon and other 
celestial bodies, in particular of the Pleiades in 
November, which heralded the dry season and gave 
the signal for the lighting of the bonfires which were 
kept burning day and night in the temple court¬ 
yards for public convenience during the dry and cold 
season. 

The native representations in painting and sculpture 
show the sun god descending head-foremost in human 
form, or as a bird or a combination of both, associated 
with the serpent, the symbol of rain. A head in a 
solar disc or a winged head were also employed as 
symbols, and the sun god armed, seated in the centre 
of a solar disc, is another common form. 

Mention was made of the interesting fact that, at 
Mrs. Nuttall’s suggestion, the observation of the 
shadowless pole has been officially revived as a school 
festival in Mexico as an educational factor and a link 
with the past. This year, for the first time since 1519, 
it was celebrated in a public square, witnessed by 
thousands of school children, some of whom danced 
and sang in the Aztec language in native costume to 
the accompaniment of drums and flutes of ancient 
form. 

In conclusion, it was pointed out that the northern¬ 
most great ruins in Mexico, those of the tiuinada in 
the State of Zacatecas, are situated on the Tropic of 
Cancer, where the sun would appear to make a pro¬ 
longed annual visit, and that in precisely the same 
latitude in Africa lie the ruins of kalahshu, and not 
far to the south of Der, the ancient name of which 
was “ the city of the sun ”, The ruins of Zimbabwe 
are within three degrees of latitude to the north of the 
Tropic of Capricorn, and their conical structure and a 
chamber with a vertical shaft appear to testify that 
in the Old, as in the New World, the inhabitants of 
the intertropical region observed and celebrated the 
HiHHttge of the sun through the zenith which was 
allowed by rain. 


The Storage of Food. 


rpHE Report of the Food Investigation Board for 
J- 1928 1 again reveals the wide seoj>e of the re¬ 
searches on the preservation and storage of food 
carried out under its auspices. During the year, Sir 
William Hardy retired from the chairmanship and was 
succeeded by Sir Joseph Broodbank : anil Dr. F. F. 
Blackman and Dr. J. B. Orr succeeded Sir Richard 
Threlfall and the late Prof, T. B. Wood as members. 
The extension of the Low Temperature Research 
Station at Cambridge was well advanced at the end of 
the year, and the new fruit storage research station 
at East Mailing had been commenced : it was also de¬ 
cided to set up a fish research station at Aberdeen. 
On the other- hand, work on fish by-products was 
discontinued. 


Conditioning of Beef, 

An important research on .the ohanges undergone 
by beef during storage and its effects upon the 
palatability and flavour of the meat has been carried 
out by T. Moran and E. C. Smith and published as 
a special report to the Board. 1 The following general 
procedure is recommended : after killing, the carcase 

1 Department of Scientific and Industrial Research. Report of the 
Food Investigation Board for the year 1028. Pp. vi + 110. (London : 
H.M. Stationery Office, 


E. 0. Smith, Pp. vll + 

Office, 1029.) 2*. net. 
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1 Issues—Tne Condltlonln 


lflc and Industrial Research : Food Investl- 
No. 80: Post-mortem Changes in Animal 

S or Ripening of Beef. By T. Moran and 
4+6 plates. (London : H.M, Stationery 


should bo carefully dressed and cooled for 1-2 days 
at 31 K -33° F. ; the meat is then hung os sides or 
quarters at 30°-38° F. for 10-12 days and finally stored 
for the 24 hours before sale at room temperature or 
at 40°-45° F. It is also necessary to rest the animal 
before slaughter if good quality .meat is to bo obtained. 

The first change after death is the onset of rigor 
mortis, which consists of a gelation of the muscle 
plasma, causing hardening and loss of irritability, and 
a production of acid which causes contraction of the 
muscle, increase in opacity, and later the breakdown 
of the protein gel. In experiments on the rate of 
cooling of carcases, it was found that the temperature 
in the muscles increased for the first few hours after 
death, partly due to the conversion of glycogen into 
lactic acid and partly due to the ohanges in the 
physical state of the proteins. The later stage of 
resolution of rigor is relatively slow : it is brought 
about by autolysis, by the acidity of the tissues, and 
by bacterial action, and can be controlled to a consider¬ 
able extent by the conditions of storage. 

In following the ohanges in detail, it is necessary to 
oonsider separately each tissue of which the meat is 
oomposed. The state of the superficial connective 
tissue is largely responsible for the appearance of the 
meat: it readily takes up 80-100 per cent of its weight 
of water, and becomes white and opaque; this may 
occur from excessive swabbing on cleaning the oarcase 
or from sweating on removal from cold store. On 
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drying, the tissue loses its excess water and becomes 
translucont again ; but if frozen whilst swollen, the 
fibres become broken up and disorganised. 

The fat becomes rancid on prolonged storage : the 
change can be followed by estimating the increase in 
free acids and the decrease in the iodine number. The 
state of the fat determines the period of storage, since 
the slightest taint of rancidity is undesirable, and this 
develops whilst the lean part of the meat is still 
improving in flavour. 

Little alteration occurs in the proteins during 
storage aftor the resolution of rigor : in a short period 
of hanging, autolysis is negligible, there is no increase 
in the water which can be expressed from the muscle, 
and, except on exposed surfaces where methtemoglobin 
may be found, no change in the pigment. 

As regards the carbohydrates, the effective changes 
are over within 3 days of slaughter : the lactic acid 
reaches its maximum of about 0-8 per cent anti then 
remains unaltered throughout storage, 

With ordinary cleanliness, bacterial contamination 
of the carcase is only slight, and experiment showed 
that increase in the bacterial content of meat hung for 
17 days at 41° F. is negligible. 

The experiments on the palutability of the stored 
beef were carried out at the Household Arts Depart¬ 
ment, King's College for Women, London, and at 
Messrs. J. Lyons and Co.’s laboratories. They showed 
that conditioning effects a marked improvement in 
palutability, particularly in respect of tenderness, but 
also of juiciness and texture, without any change in 
flavour. The improvement is more marked with 
Coarse than with prime joints. A few experiments also 
indicated that freozing beef has no marked deleterious 
effect on its palatabilit.y. 

Apart from the scientific aspects of the improvement 
of the meat supply, tho demand of the public for good 
meat is an important factor to be considered, and it is 
to be hoped that the experimental grading and marking 
scheme for homo-killed bocf 8 will stimulate this de¬ 
mand by giving purchasers confidence that they can 
obtain exactly what they require. 

Fruit and Vegetables. 

Tho chemical changes occurring in apples stored at 
12° and 1° C. have been further studied by D. Haynes 
anti H. K. Archbold. The rate of loss of respirable 

• Huuie-kl)le<l Hoof: Experimental Grading and Marking Scheme. 
Ministry of Agriculture and FiaheriPH. Marketing Leaflet, Nob. 13 
and 13a. 


material, sugar, acid, and residue (cell wall material) 
per unit of nitrogen (protoplasm) has been found to be 
characteristic of the variety. Storage life may be 
roughly divided into three periods ; in the first, the 
starch is hydrolysed with a concomitant rise in sugar ; 
in tho second, at l u C., the total sugar and sucrose 
decrease, but the reducing sugar rises slowl^ to a 
maximum ; in other words, the rate of inversion of 
sucrose is greater than the rate of consumption of its 
products ; in the third, at 1° 0., internal breakdown 
has set in and the rate of loss of sugar is increased ; 
at this point the sucrose has all been inverted and 
the stable reducing sugars stored in the vacuole are 
oxidised. Throughout, acid is lost, the rate in the 
first and third periods being faster than in the second. 
At 12° (J. internal breakdown does not occur but is 
replaced by senescence, which is obsorved at an earlier 
period of storage life and is characterised by very 
simitar changes in the constituents of the fruit. 

Fungal invasion of stored apples has been studied 
by A. 8. Horne: a close relationship between the 
chemical composition of the fruit ana susceptibility 
to invasion has been found ; thus decrease in the 
amount of acid is associated with an increase in tho 
rate of invasion. The relationship between growth of 
fungi and the environment, especially the humidity, 
has also been studied by R. G. Tomkins. 

The possibility of the cold storage of vegetables 
has been investigated by J. Barker : the commoner 
vegetables can be stored for a few weoks at 45 u or 33° F. 
The lower temperature is the more satisfactory, except 
for potatoes, which sweeten near the freezing-point, 
Even lower temperatures, 26° and 29 u F., at which 
partial freezing occurs, are satisfactory for cabbages, 
cauliflowers, or sprouts, but not for tomatoes, cucum¬ 
bers, or lettuces. Preliminary experiments on the rate 
of deterioration after removal from cold store indicated 
that 33 rj F. was more suitable than 45° F., except for 
tomatoes. 

Those excerpts must suffice to indicate the nature 
of some of the work which has been carried out under 
the direction of the Board. Among other subjects 
dealt with are corrosion of metal food-containers, 
with the production of hydrogen and perforation of 
the can, the transport of butter in insulated vans, and 
the freezing of fish on board the trawler so that it can 
be kept for a longer time and landed in a fresher 
condition. The report also refers to work on the 
control of temporature and humidity and on methods 
of refrigeration. 


Nickel in Engineering. 


I N a lecture on “ Nickel and its Uses in Engineering ”, 
delivered before the Junior Institution of 
Engineers on Nov. 16, Mr. W. T. Griffiths stated that, 
prior to the War, 65 per cent of the world’s production 
of niekel was utilised in the manufacture of nickel 
steel for armament purposes ; after the Armistice, 
production dropped to the level of the years 189(1-91. 

New uses for nickel have now increased the con¬ 
sumption to as high a figure as any attained during 
the War. A considerable portion of the output is 
used, on account of its high melting-point, in tho radio 
electrical industry for parts of wireless valves ; it is 
also used for the electrodes of sparking plugs. In 
chemical engineering much use is made of it on 
account of its ability to withstand alkaline reagents. 
In mechanical engineering it is largely used by means 
of electro deposition for building up worn parts of 
mechanisms, but its principal uses are found when 
alloyed with other metals ; for example, in steels it 
increases toughness, and in conjunction with heat 
treatment much improves the homogeneity of castings; 
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in case-hardened articles it increases the penetration 
of the hardening material, and in many cases eliminates 
a preliminary heating and quenching ; in conjunction 
with chromium and molybdenum, large forgings can 
be made as the elastic limit of the material is much 
improved. In Canada, nickel alloy steel is used in 
casting tho bar framing of locomotives and even in 
boiler parts including plates, firebox and tubes being 
made of an alloy steel containing 2 per cent of nickel, 
thus enabling the boiler pressure to bo increased by 
some 37 per cent without increasing the weight of 
the engine. 

When alloyed with iron, nickel has the property 
when present to the extent of about 26 per cent of 
destroying the magnetic properties of iron, but a 
higher percentage of nickel restores these properties, 
and the Western Electric Co. of America has established 
that after heat treatment of high content nickel-iron 
alloys, the magnetic qualities are 10-13 times better 
than the best soft iron; it also has much effect in 
diminishing the hysteresis loss. These properties are 
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of much use in submarine cables where great perme¬ 
ability is desirable to ensure quick working. The 
alloy is insulated from but wound round the copper 
conductor and prevents the interference of stray 
currents. An alloy of 35 per cent nickel, 35 per cent 
cobalt and iron, known as penninvar, shows great 
constancy of permeability. In heat-resisting stools, 
it prevents corrosion of the steel up to temperatures 
of 600°-700° C, Nickel chromium alloys are now 
largely used for electrical heating purposes, ribbons of 
the alloy arranged along the top and sides providing 
the heating elements in large annealing furnaces. 

Nickel alloyed with Copper increases the tensile 
strength of the latter from 21 tons to 45 tons per 
square inch. It is now greatly used for condenser 
tubes, those as compared with brass having ft long 
life without corrosion. 

In the discussion following the paper, it was stated 
that nearly all the nickel used in the world comes from 
within the Empire, Canada producing 90 per cent of 
it; there are also small deposits in New Caledonia. 

University and Educational Intelligence. 

Birmingham. —On Nov. 13 the new Mining 
Maohinery Laboratory was opened by Mr. Evan 
Williams, president of the Mining Association of 
Great Britain. The object of the laboratory is to 
enable students of mining to get first-hand knowledge 
of the construction and mechanism of the latest 
coal-mining machinery, which will be supplementary 
to the knowledge of the operation of coal-(Hitting and 
oonveying, which can only be learnt underground. 
The Minors’ Welfare Fund has found the money for 
the building, and the machinery for equipment has 
been presented by the manufacturers themselves, 
no fewer than twenty-two firms having contributed 
of their products. The opening of this laboratory 
marks a further step in the policy of the Mining 
Department, which is to help the coal industry to 
regain its prosperity by providing it with trained 
public school and university men who, after acquiring 
experience underground, should he capable of contri¬ 
buting to the solution of some of the many problems 
with which the industry is confronted. 

Cambridge.— Mr. D. Port way, St. Catharine’s Col¬ 
lege, lias been appointed University lecturer, and Mr. 
G. S. Gough, Pembroke College, University demon¬ 
strator in the Faculty of Engineering. 

Dr. E. K. Rideal has been appointed a member of 
the Board of^Researoh Studios. 

Manchester. —Prof, F. E. Weiss will retire at the 
end of the present session from the George Harrison 
chair of botany and the directorship of the Botanical 
Laboratory. He has held these appointments since 
1892. _ 

It it announced in the Report of the governing 
body of the School of Oriental Studies of the Uni¬ 
versity of London that a lectureship in Iranian studies 
has been founded in the School. The funds for the 
foundation have been provided for a period of five 
years by the Parse© community of Bombay. This is 
not the first occasion on which humane ana historical 
studies in Great Britain have been indebted to the 
public spirit and munificence of the Parsee community 
in India, and there can be little doubt that when the 
first period of five years has elapsed it will once more 
come forward to meet an increasing need. For, as the 
report, points out, this chair is the only provision in 
Britain for this important branch of Oriental studies. 
In fact, the great increase in the study of Sanskrit 
and Indian history has necessitated the institution of 
two new lectureships in these departments. 
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Calendar of Patent Records. 

November 23 , 1848 .—The idea of perforating sheets 
of postage stamps was due to Henry Archer, who 
devised a machine for u cutting or stamping around 
the margin of every stamp a consecutive series of 
holes whereby the tearing up of the sheet will, be 
greatly facilitated,” and obtained an English patent 
for his invention on Nov. 23, 1848. 

November 24 , 1854.-111 a patent granted to him 
on Nov. 24, 1854, Sir Henry Bessemer proposed to 
give rotation to a projectile when fired from a smooth¬ 
bore gun by allowing a portion of the powder gas to 
escape through passages formed in the projectile 
and terminating in the direction of a tangent to its 
circumference. The tangential emission of gas would 
then act as a turbine and produce a rapid rotatory 
motion of the projectile. The British military 
authorities refused to undertake tests of the invention, 
but Bessemer carried out successful experiments in 
his own grounds near Highgate and afterwards at 
Vincennes before the Emperor Napoleon III, It was 
the necessity of increasing the strength of the guns 
to enable them to withstand the resulting pressures 
that led Bessemer to the serious study of the metallurgy 
of iron. 

November 24 , 1874 .—The earliest proposal for a 
barbed-wire fencing was made in the United States 
in 1867, but the most important patent was that 
granted to Joseph F. Glidden on Nov. 24, 1874, on 
an application made on October of the previous year. 
Glidden’s application was challenged by Jacob Haish, 
another prominent inventor of a barbed wire, but the 
United States patent office decided in favour of 
Glidden, and it is mainly on his invention that the 
industry was established. Patent litigation between 
the rival interests was continuous from 1874 until 
1892. 

November 25 , 1802 .—William Dobson was granted 
a patent on Nov. 25, 1802, for his ** new invented 
method never before applied for that purpose of 
chasing away flies and venomous insects, ana calcu¬ 
lated to promote the free circulation of air in rooms”. 
The invention comprised a clockwork-driven fan 
mounted on a telescopic standard or pendant. The 
‘ Zephyr \ as it was called, was adopted by many 
large houses in Great Britain and abroad. 

November 26 , 1822 .—Joseph Egg, a London gun- 
maker, who, on Nov. 26, 1822, was granted a patent 
for improvements in fire-arms “ upon the self-priming 
and detonating principle ”, is one of the claimants to 
tho invention of the copper percussion-cap. He 
appears to have been the first to manufacture such 
caps, but it was stated a few years later that he 
obtained the idea of the cap indirectly from Joshua 
Shaw, who probably has a better right to he oalled 
the actual inventor. 

November 29 , 1879 .— The early multiple switch¬ 
boards for telephone exchanges did not completely 
fulfil their function, because satisfactory means had 
not been devised whereby any operator could instantly 
ascertain whether a particular subscriber's line was 
already engaged by another operator. The first to 
incorporate a practical 4 test ’ apparatus of this kind 
in a telephone switchboard was the American, C. E. 
Scribner, who was granted a British patent on Nov. 29, 
1879, for his invention. The earliest known pro¬ 
posal for a switchboard for the puipoee of inter¬ 
communication between individual subscribers at 
their own request was made in connexion with the 
telegraph system, and was patented by Francois 
Dumont in France in 1860, also in the month of 
November, and in England a few months later, A 
few installations of this character came into use. 
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Societies and Academies. 

London, 

Royal Society, Nov. 14.—V. Henri and 0. R. Howell: 
The structure and activation of the molecule of 
phosgene. An analysis of the ultra-violet absoq>tion 
spectrum of phosgene vapour. The spectrum, 
about 270 bands between 3060 A. and 2380 A., 
has been photographed at pressures from 0*1 mm. up 
to 080 mm. and analysed. The absorption region is 
therefore the sarhe as for all substances containing 
the CO group, but whereas with aldehydes ana 
ketones the absorption reaches a maximum at about 
2800 A., with phosgene it increases continuously 
towards the ultra-violet. The spectrum is purely 
vibrational. The bands consist of doublets with a 
separation of 0-6-1 A., and of singlets distributed at 
regular intervals in the spectrum. As an aid to 
elucidating the ultra-violet spectrum, the Raman 
spectrum of phosgene was also obtained.—T. M. Lowry 
and C, B. Allsopp : A photographic method of 
measuring refractive indices. A film of liquid is 
formed between the half-platinised plates of a quartz 
etalon, illuminated with multi-chromatic light from 
a metallic arc, and the interference bands formed in 
the film focused on the Blit of a spectrograph. After 
calibrating, the instrument with an air film, the 
refractive index of the liquid is deduced from the 
number of ripples between two fixed points on the 
slit of the spectrograph.—C. P. Snow and E. K. Rideal: 
Infra-red investigations of molecular structure (3 and 
4). The vibration-rotation band ( n" -£—>-n' -£) of 
CO has been resolved completely. The general 
character of vibration-rotation bands carried by 1 S 
molecules is discussed, and the CO bands are shown 
to be consistent with the scheme. A theoretical dis¬ 
cussion includes constants of potential functions and 
description of band lines,—P. M. S. Blackett, P. S. H. 
Henry, and E. K. Rideal: A flow method for comparing 
the specific heats of gases. A slow stream of gas 
passes through an electrically heated iron tube, to 
which are attached constautan wires, in such a way 
as to measure temperature difference between two 
points symmetrically placed on tube. Temperature 
^distribution along the tube alters slightly, and, under 
certain conditions, measured temperature change is a 
direct measure of specific heat of gas.—J. H. Brink- 
worth ; On the temperature variation of the specific 
heats of hydrogen and nitrogen. Specific heats of 
nitrogen can be calculated to an accuracy of 1 in 600, 
at 0 d°- 12 OO° K. # using Calendar's characteristic gas 
equation. With a modified Planck-Einstein formula 
for rotational specific heat, hydrogen values agree 
extremely well with experiment below 600° K. ; at 
1000° K. they are high, but there is excellent agree¬ 
ment at 1200°-10OO 6 K. Moments of inertia of 
molecules of hydrogen and nitrogen are deduced.— 
R. W. Lunt and M. A. Govinda Rau ; The variation 
of the dielectric constants of some organic liquids 
with frequency in the range 1 to 10* kilocycles. There 
is no variation for benzene, ether, or chloroform, but 
a slight increase for methylated ether, ethyl alcohol, 
acetone, aniline, and nitrobenzene takes plaee in the 
range 10 *-10* kc. In this range the conductivity of 
aniline diminishes rapidly as the frequency is increased, 
that of nitrobenzene diminishes slightly, whilst that 
of ethyl alcohol and of acetone does not vary,—J. A. 
Hall: The international temperature scale between 
0° and 100° C. An extensive intercomparison between 
the platinum-resistance thermometer and a number 
of mercury in wire dur thermometers, standardised 
by the Bureau International dea Poids et Mesures, 
shows that the change from the latter to the former 
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as the standard of the National Physical Laboratory, 
will not alter the temperature scale used by that 
institution by more than 0-002° C. between 0° and 
60° C. or 0*006° C. between 60° and 100° C. Differences 
between scale defined by platinum thermometer and 
thermodynamic scale probably do not exceed a few 
thousandths of a degree between 0° end 60° C., or 
0*01° C. between 60° and 100° C.—D. M. Murray-Rust 
and Sir Harold Hartley : The dissociation of acids in 
methyl and ethyl alcohol. In methyl and ethyl 
alcohols, HC1, HC10 4 , HCIO,, HEtS0 4 , HS0 3 C,H* 
are strong electrolytes, while HN0 8 , HCN8, HIO s are 
weak acids. From measurements with hydrogen 
chloride, the mobility of the hydrion is calculated to 
be 142 in methyl, and 59*5 in ethyl alcohol. Addition 
of small quantities of water to solutions of acids in 
alcohol causes large decrease of conductivity of the 
strong acids and correspondingly large increase in 
case of weak acids, and can be used as a qualitative 
test for the two classes.—K. S. Krishnan : The 
influence of molecular form and anisotropy on the 
refractivity and dielectric behaviour of liquids. The 
theory of the optical and electrical properties of 
liquids outlined by Raman and Krishnan is applied 
to the case of benzene for which the necessary data 
are available. The change in the Lorentz refraction 
4 constant ’ in passing from vapour to liquid, and the 
effect of temperature and pressure variations on the 
1 constant * are successfully evaluated numerically. 
The application of the theory to the dielectric be¬ 
haviour of liquid benzene is equally successful. 

Linnean Society, Nov. 7.—Dr. Hugh Scott : A 
natural history excursion into Basutoland. De¬ 
forestation ana destruction of big game have been 
extensive. Almost the only native 4 timber ’ seen was 
scrub composed of a Rosaceous bush, Leucosidva 
sericea, 6-15 ft. high. All arable land is devoted to 
cultivation of mealies (maize)and Kafir corn (Sorghum)* 
and the grassy slopes are stocked with horses and 
cattle. Entomological collecting resolves itself largely 
into 4 sweeping * gross and flowers, searching under 
stones and working the low donse bush of kloofs. The 
insects obtained, about a thousand specimens, are 
being dealt with at the British Museum. A species 
of cockroach was observed to display maternal care 
for its young, a fact of considerable biological interest . 
—G. E. Nicholls : A new Syncaridan from the west 
coast of Tasmania. This small freshwater crustacean 
was first taken by the author in February 1928 in a 
sphagnum-choked ditch near Queenstown. It is the 
third member of the sub-order Anaspidacea to be 
discovered in Tasmania, and seems most closely 
related to Koonunga cursor, at present known only 
from the Australian mainland. It is less than one- 
third of an inch in length, colourless and almost 
transparent. The mature animal is conspicuous by 
its golden or orange-coloured gonads, and in these 
specimens a chocolate-brown pigment is developed 
irregularly upon the dorsal surface. 

Edinburgh. 

Royal Society, Nov. 4.—Frances M. Ballantyne : 
Notes on the development of Callichthys littoralis . 
A description of the embryonio and larval stages of 
this armoured Siluroid. After giving a general account 
of the ontogeny of the fish, the development and the 
adult form of the skull and chondrocranium, of the 
fins and external skeleton, and of the various organs, 
are described in some detail. Particular attention 
is directed to the air-sacs at either side of the head, 
and their relationship with the otocyst, and it is 
shown that they develop from a transient air-bladder. 
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These very specialised fish have some primitive 
characters reminiscent of Polypterua and the Dipnoi* 
The resemblance to Polypterua is specially marked 
in the development of the paired fins and in some of 
the modifications of the venous blood-system, while 
another primitive feature is shown in the platybasic 
chondrocranrim where the trabeculae are continuous 
with the parachordals. The facts of development, 
however, clearly show that the Siluridae are rightly 
placed among the Teleostei.—A. W Greenwood : 
Some observations on the thymus gland in the fowl. 
The examination of thymus weights in normal, 
castrated, and gonad engrafted fowls showed that in 
normal adult fowls the thymus is larger in the male 
than in the female. Castration and ovariotomy 
delay or decrease the rate of thymus involution. 
Whereas successful implantation of testis into com¬ 
plete males has no effect on the thymus, successful 
implantation of ovary causes a degree of thymus 
involution comparable with that in the female.— 
B. P. Wiesner : On the mechanism of the diphasic 
sex cycle. The periodic appearance of the testrous 
cycle is due to periodic secretion of the ovary. There 
exists periods of rofractory behaviour in the ovarian 
response to anterior lobo. The anterior lobe itself 
works periodically in two phases : the first phase 
incites the first phase of ovarian secretion (matrons 
hormone) through an oestrogenic substance (Rho 1); 
the second phase incites beta production in the ovary 
through a 1 kuogenic ’ substance (Rho 2). Methods 
are described for the separation of Rho 2, which is 
more resistant to heat than Rho 1, and the specific 
test for it (mucification) is discussed.—L. Mirskaja : 
On the presence of a kuogenic substance in the 
mouse plaoenta. The placenta, when implanted in 
the immature mouse, creates conditions of pseudo- 
pregnancy, 'and never induces oestrus. Since it is 
without effect in the ovariectomised female, it is 
assumed that it contains a kuogenic substance equiva¬ 
lent to Rho 2 from the anterior lobe.—A. C. Fraser 
and B. P. Wiesner : Variations of the rest metabolism 
of the rat in relation to the sox cycle. Varies con¬ 
siderably in relation to the oestrous cycle. A rela¬ 
tively high maximum is reached shortly after heat.— 
H. W. Turnbull and J. Williamson : Further invariant 
theory of two quadratics in n variables. The paper 
materially simplifies an original argument used 
twenty years ago, which was the basis of a paper 
published by the Society in 1925. 

Paris. 

Academy of Sciences, Oct. 14. —Marin Molliard: Two 
new examples of morphological characters depending 
upon external conditions. The abnormal develop¬ 
ment of hair in a pea pod can be produced by partially 
exposing the internal epidermis of the pod to the 
air. The second case was the experimental pro¬ 
duction of red stripes in the petals of the white 
opium poppy by prematurely opening the buds and 
separating the two sepals.— Ldon Guiilet and Ballay : 
The corrosion of aluminium alloys in superheated 
steam. The experiments were carried out on the 
purest aluminium obtainable (99*87 per cent), three 
samples of ordinary commercial aluminium, an alloy 
with 8 per cent copper, duralmin, and alpax. The 
purest metal was completely destroyed; alpax was 
the most resistant to the steam. It is probable that 
the corrosion in steam is a function, not only of the 
chemical composition, but also of the structure and 
previous thermal and mechanical treatment of the 
alloy. — Herbrand : The fundamental problem of 
mathematics.—J. A. Lappo-Danilevski. The general¬ 
isation of the formula of Jacobi concerning the 
determinant formed from solutions of a system of 
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linear differentia] equations.—A. Andronow: The 
limit cycles of Poincard and the theory of self- 
maintained oscillations. — A. Tscftsis : A method of 
integration of Monge’s equations.—Victor Vilcovici : 
The generalisation of the theorem of 'moments of 
quantities of motion. —N. Thdodoresco : A formula 
generalising Cauchy’s integral and on the equations 
of plane elasticity.—Andrd Argand : Concerning the 
study of the plane irrotational movement of incom¬ 
pressible fluids in the steady state.—Marcel Prot: The 
calculation of railway sleepers of reinforced concrete. 
—William Loth : The magnetic guidance of airships ; 
safety aerodromes. Description of improvements on 
the method described in 1921 and 1922 for guiding 
aeroplanes or airships to an aerodrome under con¬ 
ditions of bad visibility.—Maurice Lambrey : The 
absorption spectra of nitric oxide.—P. Chevenard : 
The limit of the solubility of copper in the reversible 
ferro-nickels. An application of the dilatometric 
method to the study of the diagram iron- 7 -nickel* 
copper.—Paul Remy-Cennetd ; The dissociation of 
calcium hydride, CaH 3 . Previous work on this 
subject has given discordant results ; some workers 
have found normal dissociation phenomena, others 
suppose that the hydride and the metal form a 
continuous series of solid solutions, and that the 
pressures found are a function of the calcium in 
excess. In the present experiments, the distillation 
of the calcium is prevented by enclosing it in a sealed 
iron tube, ad vantage being taken of the fact that at 
high temperatures iron allows hydrogen to pass 
through, but not calcium vapour. It has been 
established that the pressure is a function of the 
temperature only and is independent of the propor¬ 
tion of calcium present.—B. Bogitch : The oxida¬ 
tion and reduction of the iron silicates by gases. 
A blue silicate exists corresponding to a lower oxide 
of iron which alone is stable in the presence of metallic 
iron at high temperatures. This lower oxide is 
nearly always accompanied by FeO. — Maurice 
Francois : Study of the dissociation of the compounds 
HgBr a . 2NH 3 and HgCl f . 2NH„. These compounds 
are molecular combinations analogous with Isambert’s 
ammoniacal silver chloride.—A. Pereira Forjaz: 
Contribution to the study of the Muntz methods of 
nitrification. In the biochemistry of the fixation of 
atmospheric nitrogen it is possible that mineral 
catalysts may intervene; experiments with Cytisus 
proliferua , var. pohnensia using a Bpeotroscopic method 
showed that in this case the speoifio elements of 
biocatalysis were molybdenum, nickel, and cobalt.— 
L. Mercier s The ohetotaxy of the wing of Limoeina 
pueilla , from the point of view of secondary sexual 
characters.—Brocq-Rousseu, Mme. Z. Gruzewska, and 
G. Roussel: The influence of the ionic concentration 
of the medium on the activity of the amylase of 
horse serum. Whatever number of successive bleed¬ 
ings may be carried out, amylase and maltose are 
always found in the serum. Diagrams are given 
showing the relation between the sugar present and 
the number of bleedings.—Paul Gdnaud : The ion 
exchanges between yeast cells and solutions of lead 
nitrate.—A. PoUcard, S. Doubrow, and M. Boucharlat: 
The mechanism of pulmonary silicosis. The influence 
on cells cultivated in vitro of silica dusts arising 
from working on the rock in coal mines. Gye and 
Kettle, in their studies on silicosis, and Mavrogordato, 
in experiments on the effects of dust inhalation, have 
attributed this action to the slow solubility of silica 
in the slightly alkaline tissues. The experimental 
facts cited tend to confirm the view that regards the 
origin of the troubles of pulmonary silicosis aa due to 
a slow toxic action of slowly dissolved silica.—Georges 
Blanc .and J, Caminopetros : Some experimental data 
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on the virus of dengue. The experiments described 
show that the virus of dengue and that of yellow 
fever are distinct. 


Vienna. 

Academy of Sciences, July 11.—E. Gebauer-FUlnegg 
and B, Riess : The course of oxidation in aryl-sulpho- 
ary tides.— E. Reiss and R. Feiks : The action of 
aromatic sulpho-chlorides on ^-amino-anthraquinone. 
—E. Blumenstock-Hal ward and E. Riess : Note on 
trimeroapto-jS-naphthol.—M. Samec : Sulphurylisa- 
tion of starch.— E. Abel and E. Neusser : The vapour 
pressure of nitrous acid.—O. Redlich ; The molecular 
state of water.— F, B6ck and G. Lock : The determina¬ 
tion of hydroquinone and pyrooatechin in the presence 
of other phenols (1).—K. Beaucourt : The constituents 
of reain (1). The boswellinic acid from olibanum 
(incense resin).— F. Poliak : The kinetioB of the reac¬ 
tion between bromic acid and hydrobromic acid.— 
K. Schwarz : A simple micro-method for determining 
molecular weights. Depends on isothermic distilla¬ 
tion.— G. Holier and E. Krakauer ; The constitution 
of cetrario acid, C ao H,gO«,, obtained from an Icelandic 
lichen. —G. Roller and E. Strang : Some derivatives 
of 6, 7-benzo-l, 8-naphthyridine,— W, Lelthe ; The 
natural rotation of polarised light by optically active 
bases (4). The rotation of some synthetic isoquinoline 
derivatives^— H. Holter and H. Bretschneider : Re¬ 
searches on the possibility of the formation of tetrazo- 
methane, CN 4 .— G. Burger : The separation of alkalis 
in minerals with the interferometer. A possible 
gravimetric determination of potassium and sodium 
by an optical method.- A. Friedrich and A. Salzberger: 
On lignin (6). The connexion between lignin and 
resin. The resin in spruce wood differs from the resin 
obtained from wounds of this tree, the resin extracted 
from the wood containing methoxyl groups. There 
is one sort of lignin dissolved in the wood-rosin and 
another lignin in contact with cellulose.— H. Mache : 
Specific heat on the lines of equal internal energy and 
of equal heat content.—J. Kisser ; Analysis of the 
results of chemical stimuli in seed germination. Pre¬ 
liminary inquiries with quickly germinating seeds. 
Access of oxygen is of great importance.—J. Kisser 
and S. Possnig : Researches on the influence of im¬ 
peded and promoted oxygen respiration on seed 
germination and seed growth. Oxygen helps ; the 
seed-coat of Pisum hinders access of oxygen, hydrogen 
peroxide penetrates the seed-shell.—J. Kisser and R. 
Stasser ; Researches on the bending of roots and hypo- 
ootyls of shelled seeds of Leguminosae. The seed-coat 
adheres to the radicle, hence removal of this part of 
the coat may injure the radicle.—J. Kisser and R. 
Windischbauer : Researches on the permeability of 
the seed ooats of Pisum sativum for water and gases. 
Hydrogen peroxide delays the swelling, but stimulates 
germination. Weak solutions of sodium and man¬ 
ganese chlorides promote swelling of the seed-coat. 
Air-dry seed-ooats permit the passage of gases with 
difficulty.— S. Meyer: Physical foundations for 
radium emanation therapy. Radium emanation 
absorbed by the human body is in preponderating 
measure lost again by breathing.— E. Kara-Michailova 
and B. Karlik : The relative brightness of scintilla¬ 
tions of H-rays of different range. The a-particles 
lose energy in penetrating a crystal layer, and the 
brightness corresponds to the energy lost. Effects 
depend on the size of the crystals and the thickness 
of the zinc sulphide layer.— K. Fritach : CameUna 
rumeltca . A variable plant.— E. Mailer and W. Loer- 
p&bbl: The catalytic decomposition of aqueous solu¬ 
tions of formic acid by the platinum metals (4),—R. 
Schumann : Vectorial adjustment of a measured 
triangle. 
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Official Publications Received. 

Daman. 

TramtacLious of the Institution of Chemical Engineers. Vol. 0, 1928. 
Pp. 202. (bondon.) 

Commonwealth of Australia : Bureau of Meteorology. Res nits #f Rain¬ 
fall Observations made in Western Australia, including all available 
Annual Rainfall Totals from 1874 Stations for all Years of Record up to 
1927, with Maps and Diagrams; and Record of Notable Meteorological 
Events; also Appendices, printing Monthly and Yearly Meteorological 
Elements of Perth, Broome and Knlgoorlie. Pp. xlv + 387. (Melbourne : 
H. J. Green.) 

Studies from the Connaught Laboratories, University of Toronto. Vol. 
3,1926-1928. Pp, vil + 331. (Toronto: Univeraity of Toronto Press.) 

Department of the Interior, Canada. Publications or the Dominion 
Observatory, Ottawa. Vol. 10: Bibliography of Seismology. No. 1, 
January, February, March 1929. By Ernest A. Hodgson. Pp. 17. 
(Ottawa: F. A. Aoland.) 

Reoords of the Geological Survey of India. Vol. 62, Part 2, Pp. 187* 
291 + 9 plates. (Calcutta: Government of India Central Publication 
Branoh.) 2.12 rupees ; 6/c. 

Proceedings of the Sixteenth ludlau Science Congress, Madras, 1929. 
(Third Circuit.) Pp. xxxiv + 474. (Calcutta: Asiatic Society of Bengal.) 

Home Office. Report on Conferences between Employers, Operatives 
and Inspectors concerning Fencing of Machinery, First, Aid and other 
Safeguards iu Cotton Weaving Factories. By Elfot F, May. Pp. 21. 
(London: H.M. Stationery Otttce.) 3d. net. 

For bios. 

University of California, Publications in American Archaeology and 
Ethnology. Vol. 24, No. 2: Petroglypha of California end adjoining 
States. By Julian II. Steward. Pp. 47*238+plates 22-94. 2,00 dollars. 

Vol. 24, No. 3: Yokuts and Western Mono Pottery-making. By A. H. 
Oayton. Pp. 289-252 + plates 96-102. 40 cents. Vol. 25, No. 4 : Archaeo¬ 
logy of the Northern San Joaquin Valley. By W. Egbert Schenck and 
Elmer J. Dawson. Pp. 289-419+ plates 74-102. 1.A3 dollars. (Berkeley, 

Cal.: Univeralty of California Press ; London: Cambridge University 
Press.) 

Consoil International de Hecberohes, Union U^odesiqun ot, Giophysiuue 
Internationale : Section d'Oceanographle. Bulletin N. 12 : Bibliugrapnie 
des Maries (1910-1927). By Prof. J. Proud man. Pp. 27. (Venezia.) 

Recunil dea Travailx Chiinlques des Pays-Bas. Public par la Society 
Chi mlmm N^erlandaise. Tome 48, No. 9. Pp. 797*1074+li, (Amsterdam: 
D. B. Centen.) 

Publications de robservutoire Astronomic lie de l'U 111 vend to do 
Belgrade. Tome 2: Annuaire pour Van 1930. Hfrlige par V. V. Michko- 
viteh. Pp. 183. (Belgrade.) 


Cataukjueb. 

High-Tension Transformers for the Production of X-Rays. (Bulletin 
W.) Pp. 48. (London : Watson and Sons (Electro-Medical) Ltd.) 

Cheraiache, chetnisch - tcchnische mid physikallsche Zaitschriften. 
(Jahrg. 8, Nr. 4, November.) Pp. 16. (Berlin: VerUg Chemic, 
G.m.b.H.) 

Catalogue of Important, and in many cases, Rare Books in various 
Branches of Natural History. (No. 172.) Pp. 96. (London : Dnlau and 
Oo., Ltd.) 

Medical Books, Now and Second-hand. (Catalogue of Dept. No. 9, 
November.) Pp. 44. (London : W. and G. Foyle, Ltd.) 

The Bureau of Information uu Nickel. Nickel Steol, Series A, Paper 
No. 4 : Breaking Records and Breaking Stresses ; Nickel Alloy Steels in 
the Golden Arrow, Pp. 8, (London : The Mond Nickel Co , Ltd.) 


Diary of Societies. 

FRIDA Y, November 22. 

Association or Economic Bioixnubth (in Botany Department, Imperial 
College of Science and Technology), at 1 2.30.—Research on Infestation 
of Stored Products: (a) Entomological—(1) Survey and Inspection 
Work. W. 8. Thomson, (il) Biological Work, G. V. 11. Herford ; (h) 
Mycologieal, R. H. Bunting. 

Ande&bonian Chemical Society (at Royal Technical College, Glasgow), 
at 3.15,—A. L. Parker: Artificial Silk. 

Physical Society (at Imperial College of Science), at 5,—D. P. Dal rail: 
Heaviside’s Operational Methods.— R. T. Hanson; The Dynamical 
Theory of Resonators.—-B, C. Atkinson: Escapement Errors of 
Pendulum Clocks. 

Institution or Knuinekbing Inbuction (at Royal Society or Arts), at 
5,30.—T. W. Wlilla: Saws: Their Manufacture and some Hints on 
their Dm. 

British Psychological Society (^Esthetics Section) (at Bedford College), 
at 5,80.—J. M. Thorbum : Spangler’s diathetic. 

Society or Chemical Industry (Liverpool Section) (at Liverpool Uni- 
veraity), at 6.—H. W. Rowell: Commercial Synthetic Reain Products. 

Institution or Mechanical Enuinekrs (Informal Meeting), at 7.— 
J, 6. Atkinson and others: The U till mi (ion of Low-Grade and Refuse 
Fuels, including Towns' Refuse, 

J union iNtmuTiQ* or Engineer*, at 7.S0.—H- D. Buah: The Quick- 
Running Oil Engine applied to and uaed in RfdVway Service. 

Royal Society or Medicine (Epidemiology and Tropical Diseases 
Sections), st ft.—Discussion on Brucella Infections in Man and Animals. 
Openers: Dr. W. Dairy m pie-Cham pueya (Epidemiology), Dr. J. T. 
Duncan (Tropical). 

Royal Aeronautical Society (Yeovil Branch) (at Yeovil),— Aero Wheels 
and Tyre*. 
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Si TURD A F, November 28. 

British Myoguhhcal Sihirtv (at University College), at 11 a,m.—P rof, 
R. R. Gates and I). V. Darin: Zygospore Formation In Muoors.— Ml as 
J. Grove: Growth Renetlone of HttoUum ncutula Karst.—Dr. R, G. 
Tomkins: The Relation of Mould Growth to Humidity.—Dr. H. 
Wormald : Home Recent Observations on Brown Rot Diseases of Fruit 
Trees.—E. C. B. Wright: Sexual Reproduction in PenieiUitim, 

MONDAY, November 26. 

Institute or Actuaries, at 6. —H. J. Tappenden : A Valuation or Non- 
Participating Policies without Classification. 

Institution of Kleutrioal Engineers (Informal Meeting), at 7.—C. 
Wade and others: Discussion on Wooden Polos for Overhead Trans* 
mission Dines, and their Preservation. 

Institution of Automobile Engineers (Scottish Centre) (at Royal 
Technical College, Glasgow),*t 7.30.—W. H. Goddard : The Merc&Us- 
Benr Diesel Engine. 

Bradford Textile Society (at Midland Hotel, Bradford), at 7.30.— 
P. Morgan : Welsh Wools. 

Royal Society or Arts, at 8.-Dr. E. G. Richardson: Wind Instru¬ 
ments from Musical ami Scientific Aspects (Cantor Lectures) (II.). 

Royal Society of Medicine (Odontology Seotion), at 8—J. H. Badcock : 
The Design of Partial Dentures Considered in Relation to the Health 
of the Oral Tissues.—F. St. J. Steadman: A Dentigerous Cyst in 
Connexion with a Supernumerary Incisor. -Dr, E. W. Fish: A Report 
on Dr. Gottlieb’s Histological Study of the Results of Traumatic 
Occlusion. 

Medical Society of London, at 8,80.—Clinical Evening. 

TUESDAY, November 26. 

Institute or Marine Engineers, at 6.80.—A. F. Evans : The Origin and 
Development of Heavy Oil Engines. 

Institution or Electrical Engineer* (East Midland Sub-Centre) (at 
University College, Nottingham), at 0.46.—B. H. Bmytho and K. G. 
Weeks: Low-Temperature Carbonisation of Fuel, with Special Refer¬ 
ence to Its Combination with the Production of Electricity. 

Institution of Electrical Engineers (North-Eastern Centre) (at Arm¬ 
strong College, Newuastle-ujxm-Tyne), at 7..Capt. P. P. Eckersley : 

Broadcasting by Electric Waves (Faraday Lecture). 

Institution or Electrical Engineers (North Midland Centre) (at Hotel 
Metropole, Leeds), at 7. 

Institution or Electrical Engineers (North-Western Centre) (at 
Engineers’ Club, Manchester), at 7.— Lt.-Col. 3. K. Monkhouse and 
L. C. Grant: Heating of Buildings Electrically by Meana of Thermal 
Storage. 

Institute or Metai h (Birmingliam Local Section) (Jointly with Birming¬ 
ham Metallurgical Society and Stafford shire Iron and Steel Institute) 
(at Chamber or Commerce, Birmingham), at 7.—G, W. Woolllscroft: 
The Modern Development of the Steam Locomotive. 

Royal Photographic Society of Great Britain (Scientific and Technical 
Oroup), at 7.—Dr. 8, O. Pawling : How it works in Photography : A 
Chemist’s Notions about Sensitivity (Lecture). 

Institution or Automobile Engineers (Western Graduates’ Section) (at 
Works of Bristol Tramways and Carriage Company, Ltd., Brlslington, 
Bristol), at 7.30.—E. W. Sisman : Braking Topics. 

West Kent Scientific Society (at Wesleyan Hall, Blackheath), at 8.80. 

WEDNESDAY, November 27. 

Royal Society of Medicine (Comparative Medicine Section), at 5.— 
J. Menton and II. W. Steele Bodger : The Improvement in the Public 
Milk Supply : is Pasteurisation Necessary? 

iNffrmmoN or Municipal and County Enoineerb (North-Western 
District) (at Manchester Town Hall), at 6.—Parliamentary BUI Pro¬ 
ceedings. 

Inrtitution of Automobile Engineers (Manchester Centre) (at 
Engineers’ Club, Manchester), at 7.—F. tt. Banks : The High-Speed, 
Compression-Ignition, Heavy-Oil Engine, 

Society or Chemical Industry (Newcastle Section) (at Armstrong 
College, Newcastle-upon-Tyne), at 7.80.—W. S, Coates : Modern Boiler 
Practice (114; Boiler Feed Water Conditioning. 

Textile Institute (Lancashire flection) (at Art School, Macclesfield), 
at T.90.—A, J. Hall: The Physical and Chemical Properties of Cellulose 
In Relation to Technical Treatment of Cotton and Artificial Silk. 

Society or Dyers and Colourists (Midlands flection) (at Globe Hotel, 
Leicester) (jointly with Foreman Dyers' Guild), at 7.46,—F. WUHh and 
W. A. Edwards: A Short.R4»um6 of the Manufacture of Hosiery 
Gooda wiLh Special Reference to Difficulties met with in Dyefng and 
Finishing. 

Royal Society of Arts, at 8.—O. N. Kemp: The Examination of Coal 
and Coke by ULRays (Dr. Mann Lecture). 

Institution or Chemical Engineers (at Chemical Society), at s.— 
J. Strachan: Production and Treatment of Cellulose in the Paper 
Industry. 

THURSDAY, November 28 . 

Imperial College Chemical Society (at Royal College of Science), at 
6.—Prof. II. V. A. BrUooe: The Work of the Coke Research Com¬ 
mittee (Lecture). 

Child-Study Society (at Royal Sanitary Institute', at Miss Marlon 
Richardson : The Teaching of Handwriting, 

Institution or Electrical Enoineerb, at a.— H, W. Taylor: Voltage 
Control of Large Alternators. 

North-East Coast Institution or Engineers and Shipbuilders (at 
Newcastle-upon-Tyne), at A.— G. 8. Baker: Wake. 

Royal Aeronautical Society (at Royal Society of Arts), at 8,80.— 
Squadron leader H. M. Probyn : Flying and Maintenance from the 
Owner's Point of View. 

Royal Photographic Society or Great Britain (Klnwnatdgranh Group 
—Informal Meeting), at 7.—A, 8, Newman; The Care and Upkeep of 
Amate ur Klnama Apparatus. 

Institution or Automobile Engineers (Luton Graduates’ Section) (at 
Royal Hotel, Luton), at 7.80/-B, W. Dixon: The Automobile Com¬ 
pression Ignition Engine. 
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Institution or Automobile Engineers (Newcastle-upon-Tyne Centre) 
(at Y.U.C.A., Newcastle-upon-Tyne), at 8,—A. Healey: The Pneumatic 
Tyre In Heavy Transport. 

Medico-Legal Society (at IlChandoe Street, W.l), at 8.80.—F, Llewellyn 
Jonas: The League of Nations and the International Control of 
Dangerous Drugs. 

Institution or mechanical Enoineers (Cardiff Branch).—Prof. H. L. 
Callendar: Critical Relatione between Water and Steam (Thomas 
Hawksley Lecture), 

FRIDA Y, November 29. 

Institution or Mechanical Enoineers, at 0.—R. H. Parsons and 
others: Debate on The Registration of Reliable Testa of Power Plant 
Machinery. 

Junior Institution or Engineers (Informal Meeting), at 7.80.—W. C. 

Freeman : Modern Welding Systems and Applications. 

Leicester Literary and Philosophical Society (Chemistry flection) 
(Jointly with Leicester Association of Engineers) (at College of 
Technology, Leicester), at 7.80.— Dr. J. N. Friend: Science in 
Antiquity. 

Institution or Autohgrile Enoineers (Scottish Graduates' Section) (at 
61 West Regent Street, Glasgow), at 8.—J, W. Robertson ; Two-stroke 
Engines : Some Experiments on a New Type. 

SATURDAY, November 80. 

Roval Society, at 4.—Anniversary Meeting. 

PUBLIC LECTURES. 

FRIDAY, November 22. 

Kino’s College (at 40 Torriugton Square, W.C.l), at 5.80. — Dr. O. 
Odlozillk: Outlines of Caecho/dovak History (I,): The Geography of 
Chechoslovakia. 

Surveyors’ Institution, at 6.80.—Dr. A. W. Hill: Kew and Its Relation 
to Botanical Enterprise In the Empire (Institution of Professional Civil 
Servants' Lecture). 

Royal Society ok Arts, at 8.16.—Prof, A. E. Boycott: The Crunch of 
Cancer (Chadwick Lecture). 

SATURDAY, November 23. 

Horniman Museum (Forest Hill), at 8.80.- Miss I. I). Thornloy: Village 
Life In the Middle Ages. 

MONDAY, November 25. 

University Colleok, at 2.—Prof. H. Spencer: Medicine in the Days of 
Shakespeare. 

London School or Economics, at 4.80.—E, H. Wnrmington : The Debt of 
Medieval Explorers to Ancient Discoverers : The Exploration of Inner 
Africa. 

University of Leeds, at 6.16.—Dr. F. W. Aston : Atomic Masses. 

School or Oriental Studies, at 6.80.—Dr. W. R. Rlckmwrs : The Alai— 
Pamirs—a Geographical Background of Oriental Studies. (Succeeding 
Lectures on Nov. 28 and 28.) 

TUESDAY, November 20. 

University or Leeds, at 8.—Prof. M. J. Stewart: Disease. 

Manchester Literary and Philosophical Society (Manchester).—Dr. 
G. C. Simpson ; Past Climates (Alexander Pedler Lecture of the British 
Science Guild). 

WKDNESDA Y, November 27. 

Royal Institute or Public Health, at 4.— Prof. S. L. Cummins : Some 
Aspects of the Tuberculosis Problem. 

School of Oriental Studies, at 6.15.—A. Lloyd-James; Accent as an 
Element in Speech. 

King’s College, at 6.80.—Prof. R. R. Gates : The Contribution of King's 
College to the Advancement of Learning during the Century 1829-1928; 
The Sciences of Life. 

University CoLLXoE, at 6,80.—L. McColvln : Some Aspects of the Future 
of Public Library Work. 

Institution or Electrical Enoineerb, at 6.80.— Dr. C. H. Lander: 
Physios in Relation bo the Utilisation of Fuel (Institute of Phyaios 
Lecture). 

Northampton Polytechnic In*titute, at 7. — Dr. H. J, Gough: The 
Strength of Metals In the Light of Modern Research (Armourers and 
Brasiers' Company Lectures) (Lk (Succeeding Lectures on Deo. 4 
and 11.) 

FRIDAY, November 29. 

College or Medicine (Newcastle-upon-Tyne), at 8.— Prof, A. E. Boycott: 
The Causes of Cancer (Chadwick Lecture). 

SATURDAY, November SO. 

Horniman Museum (Forest Hill), at 8.80.-H. N. Milligan: The Hydra 
in Fact and Fiction. 

OONSSMI. 

November 22 and 28. 

Public Works, Roads, and Transport Conor res (at Royal Agricultural 
Uul)» 

Friday, Nov. 22, at 11 a m.— B. P. Davlea: Economical and other Con¬ 
siderations In connexion with Roads and Bridges.—H. P. H. Morgan: 
Practical Points to be considered In tba Improvement and Widening Of 
Main Roada. 

At 8,—W. J. Jones: The Application of Electricity to Roads from 
the Point of View of Street Lighting and Traffic flignauiug,—J. Hunter 
Spilth : Reflections on the Purposes and Scope of Agricultural Educa* 
tion.—Capt. G. A. Wright; Land Drainage. 

Saturday, Nov. 28, at 11 a.m,— tt. Beveridge: Coating at an Aid to 
Economy, 
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Native Education in Africa. 

I N no part of the British Empire is the task of 
developing education services more difficult, 
onerous, and important than in British tergi tones 
in Africa. In the Union of South Africa, the task 
is complicated by the language differences between 
the British, Dutch, immigrant Asiatics, and indi¬ 
genous peoples, the different social customs and 
religions of the white, brown, and black elements, 
and the economic differences based upon the 
differing standards of living betwoen these three 
distinct racial types. The situation in East Africa 
and parts of British Central Africa is much the 
same. In British West African territories, if we 
except the Cameroons, there is no white or Asiatic 
problem, but a complication exists because of an 
essential difference between the ideals underlying 
British colonial policy and those of the French and 
Belgians whose colonial territories are adjacent. 

In his recent Rhodes Memorial lecture at Oxford 
on “ Native Policy in Africa ”, General Smuts 
pointed out that British colonial policy is en¬ 
shrined in the Covenant of the League of Nations. 
Art. 22 of the Covenant lays down that to those 
colonies and territories taken from the Powers 
defeated in the War, which are inhabited by 
peoples not .yet able to stand by themselves under 
the strenuous conditions of the modern world, there 
shall be applied the principle that the well-being 
and development of such peoples form a sacred 
trust of civilisation, and that this trust shall be 
carried out by the advanced nations. s * The well¬ 
being and development of peoples not yet able to 
stand by themselves ”, says General SmutH, “ can 
only mean the progress and civilisation of these 
backward peoples in accordance with their own 
institutions, customs, and ideas, in so far as these 
are not incompatible with the ideals of civilisation.” 

This is the ideal. It is one upon w r hich education 
policy must be based in the British Colonial 
Empire, not only in the territories which the 
British administer under mandate from the League 
of Nations—and Great Britain, the Union of South 
Africa, Australia, and New Zealand, each have such 
mandates—but also in those territories for which 
we have been responsible for varying lengthy 
periods of years. In India for more than a century 
we have been attempting, however imperfectly, 
to put this ideal into practice. In West Africa, in 
Mauritius, in British Malaya, in the Sudan, our 
efforts have been in the same direction, Rhodes's 
conception of our responsibilities in Africa was 
substantially in harmony with the principle of 
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trusteeship : “ white settlement to supply the steel 
framework and the stimulus for an enduring civil¬ 
isation, and indigenous native institutions to express 
the specifically African character of the natives in 
their future development and civilisation 

That the education of the natives of South Africa 
has only recently been developed in consonance 
with Rhodes’s ideals has been due to the prejudices 
and short-sighted economic dogmas of the white 
settled populations. They attempt to justify their 
attitude by asserting that the native peoples 
can profit only by primary education, that they 
reach a phase of mental stupidity or ‘ saturation v 
by the time they are adolescent. The intellectual 
successes of American West African negroes, and 
even the recent successes of South African Bantus 
at the South African College and the universities 
of Great Britain, leave many, we are almost tempted 
to say the majority of, Europeans in Africa, un¬ 
convinced that the native peoples are not inherently 
generally intellectually inferior. The consequence 
has been that, until quite recently, practically the 
whole responsibility for the education of the native 
peoples in South, West, and East Africa has been 
left to the various missionary bodies. In South 
Africa, although the native pays, in proportion to 
his means,, much higher taxation than the white 
man, the amount spent on the education of the 
whites is many times the amount spent on five times 
the number of natives. Wherever there is a white 
settled population in our African Crown Colonies, 
the position is similar. 

Fortunately, not even the active hostility of the 
majority of white settled peoples in Africa, South 
or East, has been able to withstand the explicit 
enunciation by the European powers of the prin¬ 
ciple of trusteeship with all its implications. The 
governments of the Union of South Africa, of 
Southern Rhodesia, of* British West and East 
African colonies are now definitely committed to 
the provision of educational facilities for the African 
peoples, either directly by the creation of govern¬ 
ment educational institutions or indirectly by finan¬ 
cial grants-in-aid to and government supervision 
of missionary schools and colleges, and a real start 
has been made. Since 1916 there has been a Native 
College in South Africa at which Bantu students 
can read for university degrees. In West Africa 
there are several institutions which take native 
students up to the standard of the entrance exam¬ 
ination for universities in Great Britain or America 
—and there is every hope that before very long 
Aohimota College on the Gold Coast will attain to 
the status of a university institution. At Makerere 
No. 3135, Vol. 124] 


in Uganda a similar government institution has 
been created, one whioh already trains Africans 
for professional occupations, in addition to which 
Uganda boasts of several missionary' institutions 
where the standard of education provided is above 
that of our matriculation. Nyasaland also pro¬ 
vides, in many missionary centres, an advanced 
type of education for the natives. In Tanganyika 
the government has taken the lead in providing for 
the higher education needs of the native population, 
and in Kenya the training college for Jeanes (or 
itinerant) native teachers appears likely to exert a 
far-reaching influence upon the educational pro¬ 
gress of the peoples of that country. 

Southern Rhodesia, which enjoys a large measure 
of self-government, established a separate Depart¬ 
ment of Native Education at the beginning of 1928 
under the direction of Mr. H. Jowitt. His first 
report, 1 which he presented to his legislative 
council reoently, is worthy of careful study by 
those interested in African problems. Native edu¬ 
cation, considered as a government-aided system, 
covers a quarter of a century in Southern Rhodesia. 
In that period the number of grant-earning schools 
lias increased from four to approximately 1600 : 
the grants have increased from £105 to approxi¬ 
mately £40,000. The schools are classified under 
three heads : first-class schools are boarding schools 
under European supervision, following a prescribed 
code, including at least two hours industrial work 
a day, and with actual instruction by a European 
teacher on a reasonable number of days a year ; 
a second-class school is a day-school under a Euro¬ 
pean teacher, who must give instruction on a 
reasonable number of days during the year ; and a 
third-class school is the ordinary kraal school where 
pupils are taught to read and write in a native 
language, with the elements of writing and arith¬ 
metic, for at least two hours a day. There are 
two government native schools which are not 
classified. 

Altogether, about 2500 teachers, 270 of whom 
are Europeans, are engaged in the work of dealing 
with a school population of about 100,000. The 
classified schools are all the result of missionary 
effort, twelve distinct Christian missionary bodies 
having established schools in the colony. A large 
number of their schools have now been inspected 
by the officers of the new Department and the 
report throws an interesting light on their efficiency. 
The kraal schools are staffed for the most part by 
ex-scholars who have received no training for their 

1 Southern Rhodeala. Report of the Director of Native Education 
for the Year 19*8. Pp. *B- (Saltobury : Government Printer, 1029.) 
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work other than that provided by the primary 
school which they attended. Their standard of 
knowledge of school subjects is rarely above that 
of a boy or girl aged eleven or twelve in Great 
Britain. Their main work is to enable the pupils 
to gain sufficient knowledge to become Church 
members. Chief stress is laid on vernacular reading, 
particularly in relation to relevant portions of 
Scripture which must be mastered before the candi¬ 
date can becomo a member of the Church. They 
are supervised by missionary superintendents, most 
of whom labour under the disadvantage of lack of 
knowledge of teaching technique and organisation 
of schools. The Inspector of Native Schools, 
Salisbury, in his first report to the Department, 
says, “ I have on record at least 12 superintendents 
who are unacquainted with the Native language ”. 

As the Director of Native Education remarks, 
it would serve no useful purpose to attempt a 
meticulous survey of the present curricula in the 
missionary schools. He has inherited a medley of 
schools in various stages of growth, staffed for the 
most part by uneducated, unknowledgeable men 
and women, badly paid, inadequate to their duties 
and responsibilities, muddling along without proper 
guidance and without proper buildings or materials. 
The facilities for training of teachers have been 
practically non-existent. “ It can be stated with¬ 
out fear of contradiction that professional training, 
in the common acceptation of that term, hardly 
existed in most of these [training] centres before 
1928.” 

This picture of the state of native education in 
Southern Rhodesia is by no means unique in Africa.' 
There are other British Crown Colonics where^the 
conditions are much the same. 

Nevertheless, the future is promising. A tremen¬ 
dous effort is now being made in every part of 
British Africa to improve the educational standards 
of the native peoples. There is opposition to over¬ 
come, it is true, but most colonies have now a 
Department of Native Education. Most of the 
directors are men of courage, able, like Mr. Jowitt, 
to express clearly and forcefully the underlying 
social aims of an education system and its require¬ 
ments, and possessing his faith that most of the 
native peoples of Africa are educable up to a very 
high standard, A properly organised system of 
education for the native peoples of Africa is the 
first requisite to the building up in Africa of 
a people able to enter into co-operative partner¬ 
ship with the Europeans in the task of develop* 
ing the immense natural resources of a mighty 
continent. 
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Origin of Coral Reefs. 

The. Coral Reef Problem. By Prof. William Morris 
Davis. (American Geographical Society Special 
Publication No. 9.) Pp. viii + 59fi + 16 plates. 
(New York : American Geographical Society, 
1928.) 6 dollars. 

N 1913 Prof. W. M. Davis began to investigate 
the controversial subject of the origin of 
coral reefs. Since that time he has w r ritten numer¬ 
ous papers, and travelled many thousands of miles 
to see reefs for himself. This present volume in¬ 
corporates the material of those papers and voyages, 
and enables those interested in coral reefs to obtain 
his views conveniently. 

The appearance of this book is an event of con¬ 
siderable importance in geographical literature. 
Most writers on coral problems have been biolo¬ 
gists, with the result that speculations on the 
origins of the different types of reefs have been 
somewhat varied and often have had but slight 
reference to the fundamental teachings of geology 
and physiography. It is not intended in any way 
to ignore or belittle the great importance of the 
biological study of reefs : fat* from it. But it is 
questionable how far a study of reef features and 
details is able to throw any light- on to the origin 
of the reef os a whole. Looked at as an entity, a 
reef must clearly bear a close relation to the island 
or mainland which it borders, and if a reasonable 
interpretation is to be made of its origin, the 
physiographical characteristics of the shoreline 
must receive careful consideration. If, on the 
other hand, wo are dealing with atolls, little direct 
evidence of their origin can be obtained from them. 
But, by deduction, we may draw certain conclu¬ 
sions about atolls from a study of elevated reefs 
or barrier reefs of other areas. In fact, the greatest 
difficulty of the whole coral problem is the origin 
of atolls : and a final answer to it can probably 
only be given when, if ever, we have a large number 
of deep borings made through characteristic atoll- 
reefs. Meanwhile, geographers, geologists, geo¬ 
physicists, and biologists are able to help in solving 
this mystery by deduction until such borings are 
made. 

It is, then, in the Btress laid upon the physio¬ 
graphical and geological side of the problem that 
Davis has made such an important contribution 
to the already voluminous literature on the subject. 
Whatever criticisms may be passed on the book, 
it must be admitted, frankly and sincerely, by all 
who are interested in coral reefs, that Davis has 
succeeded in throwing much new light on the 
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problems awaiting solution, and in foeusing atten¬ 
tion on an aspect of the subject which had been 
sadly neglected. The interesting fact which stands 
out so clearly from Davis’s work is that we are 
brought back once again to Darwin’s views on the 
origin of reefs, which were first expressed more 
than oighty years ago. Since then numerous 
other theories have appeared, all of which have, 
directly or indirectly, made some contribution to 
the problem, but their zrlain characteristic has been 
that they did not agree with the subsidence theory 
of Darwin and Dana. Davis, after reviewing these 
theories, and applying his deductive methods to 
the study of reefs both in the field and from charts, 
finds much evidence for reverting, with one or two 
minor modifications, to the Darwin-Dana hypo¬ 
thesis. 

The only theory which Davis considers is a 
serious rival to the Darwin-Dana theory is the 
glacial control theory of Daly. It is not relevant 
to review here the merits of this theory, but it is 
important to appreciate that much of the future 
work on reef origins will probably involve fluctua¬ 
tions of sea-level and oscillations of sea tempera¬ 
ture in the glacial period. The locking up of water 
in the great ice-caps appears to be an accepted fact : 
but we have still much to learn about the ice age, 
and if, as Deperet and others suggest, we have to 
deal with not one, but several fluctuations of sea- 
level in recent times, the coral problem may take 
on an even more complicated aspect than it has at 
present. Further, if we are to assume subsidence 
—often of great magnitude—we must consider 
seriously how such movements can occur. Is it 
enough, in other words, to assume that such sub¬ 
sidence has taken place because deductions drawn 
from a study of reefs lead us to think so ? Must 
we not review the evidence in the light of recent 
geophysical work on the earth’s outer shell 1 

The book is divided into two parts and contains 
an excellent bibliography. The first part deals 
with the leading theories of coral reefs ; the 
theories are stated and criticisms advanced. The 
second, and by far the larger, part of the volume 
is devoted to the study of the facts of the problem. 
It is rather difficult to road tliis second part: so 
many points are reviewed and so many cases cited, 
that to assess adequately the real value of the 
subject matter necessitates either a visit to critical 
areas, or, at least, a careful study of large-scale 
charts. Nevertheless, the facts are marshalled in 
a masterly way, and much convincing evidence is 
brought together to show that Darwin’s views are 
often better able to explain the known phenomena 
No. 3135, Vol. 124] 


of various types of reefs than are those of any 
other worker. 

On the other hand, one cannot avoid the feeling 
that, at times, Davis has allowed deduction to play 
too big a r61e in the matter, even though he him¬ 
self admits, in such oases, the theoretical nature 
of his reasoning. For example, the explanation of 
certain features observable in the Fiji Islands is 
related to a moving anticline, so that, as the anti¬ 
cline passes, reefs alternately rise and fall. Or, 
again, in his account of the Great Barrier Reefs of 
Australia, Davis bases much of his evidence on 
some work of Andrews in northern New South 
Wales. Andrews there postulated a three-cycle 
development, which, Davis suggests, may also 
possibly apply to the Great Barrier Reefs. Quite 
apart from the fact that Andrews later modified 
his views, and so undermined the possibility of 
such an application, it does seem rather un¬ 
necessary even to try to extend a process of 
evolution relative to a region well to the south of 
the Barrier, to the reef area itself, which extends 
over one thousand miles. Deduction may be 
carried too far. 

The volume contains an admirable and brilliant 
review of the coral problem, and the deductions of 
the author are usually clear and incisive. But 
there is yet much to learn about coral reefs, and the 
honest doubter may be excused if he asks for yet 
more definite knowledge about particular reefs 
and views somewhat critically the circumstantial 
evidence that Davis presents in favour of a com¬ 
plete acceptance of Darwin’s views. 

J. A. Steers. 

_____ - - - . 

The “Index Kewensis”. 

Index Kewensis Plantarum* Phanerogamarum . 
Supplementum septimum nomina et synony- 
ma omnium generum et specierum ah initio 
anni MDCGCCXXI usque ad finem anni 
MDCCCCXX V nonnulla etiam antea edita com - 
pledens. Duotu et consilio A, W. Hill. Con* 
fecerunt Herbarii Horti Regii Botonioi Kewensis 
Curatores. Pp. iii+260. (Oxford: Clarendon 
Ptcbs ; London: Oxford University Press, 1929.) 
15s, net. 

T HE monumental “ Index Kewensis ” and its 
successive supplements are recognised as an 
indispensable part of the equipment of any import¬ 
ant botanical institution, affording as they do a 
ready means of reference to the names, the first 
places of publication, and geographical distribution 
of all the known genera and species of flowering 
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plant* published from the year 1753 down to the 
present day. In works of this character, the prompt 
appearance of the successive issues is of great 
importance, and it is therefore highly gratifying 
that new arrangements, mentioned in the preface, 
have made it possible to publish the seventh 
Supplement, which covers the period 1921-25, only 
three years after the appearance of the sixth, which 
covered the preceding quinquennium, 1916-20. 

It may not be out of place to mention here a few 
of the many ways in which the Index is of service. 
If any question arises as to the correct or original 
way of spelling of a botanical name, the original 
spelling can be obtained from the Index, though 
obvious errors are of course corrected. Those 
interested in horticulture or economic botany may 
find out the native countries of the plants with 
which they are dealing and verify the names by 
means of comparison with the original descriptions 
cited in the Index. To the research worker in 
the systematic botany of the flowering plants, the 
Index, and especially its supplements, are abso¬ 
lutely indispensable, in view of the widely scattered 
nature of the literature : in illustration of this 
fact, it may be mentioned that about four hundred 
different periodicals were examined during the 
preparation of the present Supplement. 

As each successive Supplement has been pre¬ 
pared, it has been the aim of those responsible to 
adopt any practicable modifications which would 
increase the general usefulness of the Index without 
altering its format. From the third Supplement 
onwards, lists of addenda, which were found to be 
very troublesome to consult, have been omitted, 
any new or corrected entries being inserted in the 
next issue. From the fourth Supplement, the dates 
of publication, so important for purposes of priority, 
have been inserted in all cases. The geographical 
information supplied is now much more detailed, 
the precise country or province being stated wher¬ 
ever practicable. Where new names are based on 
previously published ones, the latter are cited so 
that the connexion between the two names may 
be apparent. 

A novel and invaluable feature incorporated 
in the .present Supplement is a separate list of 
mew genera, arranged under their families. This 
enables a botanist who is interested in one parti¬ 
cular family, such as Orchidaoefle, for example, to 
see at a glance what new genera belonging to this 
family are contained in the supplement, informa¬ 
tion which is unobtainable from other sources 
without a prohibitive expenditure of time. 

The present Supplement contains 260 pages, as 


compared with 222 in Supplement VI., the increase 
being due partly to the increased activity of 
botanical research during the period, and partly 
to the inclusion of many references which had been 
generally overlooked owing to their having been 
published in obscure periodicals or books. As 
regards the general style and typography, it may 
suffice to say that the present volume worthily 
upholds the high traditions of the Clarendon Press. 

We are glad to see that Supplement VII. 
has been published only three years after the 
appearance of Supplement VI. The War naturally 
caused a delay in the appearance of Supplements 
V. and VI., but now, thanks to a special assistant 
(Miss M. L. Green) having been added to the 
Herbarium staff to supervise the laborious work of. 
preparing the Index, the progress of the work has 
been considerably expedited. We notioe in the 
preface that during the past twenty-two years 
the work of supervising the preparation of the 
Index has been entrusted to Hr. T. A. Sprague, 
who has carried out the work with great ability. 


Sir Thomas Clifford Allbutt. 

The RiyM Honourable Sir Thomas Clifford Allbutt, 
K.C.B . A Memoir by Sir Humphry Davy 
Rolleston, Bart. Pp. vii+314 + 3 plates. (Lon¬ 
don : Macmillan and Co., Ltd., 1929.) I5s. net. 

T is fitting that Sir Humphry Rolleston should 
write a memoir of Sir Clifford Allbutt, his 
immediate predecessor in the chair of physic at 
Cambridge. Sir Humphry was closely associated 
with him in the groat “ System of Medicine ”, 
which has become a classic, and is near akin in his 
mental equipment both professionally and in his 
wide outlook. The memoir is so easy to read that 
only a close scrutiny shows how great has been 
the pains taken to get the facts accurately, to 
verify the references, and to maintain a due sense 
of proportion. All this Sir Humphry has done to 
perfection, and has succeeded in presenting a charm - 
ing portrait of a learned physician who was also a 
oultured gentleman. 

Born in 1836, a Yorkshireman, the son of the 
vicar of Dewsbury, Clifford Allbutt knew Charlotte 
Bronte and had seen Emily. He was thus able, 
in later life, to give a clear presentation of the 
position of the Brontes and to dispel the myths 
which were beginning to form round this remark¬ 
able family. As the son of a north-country vicar, 
,he was not overburdened with wealth, but a classical 
scholarship defrayed the cost of his education at 
Caius College, Cambridge, from* 1855. He decided, 

Y 1 
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however, to read science instead of classics, and 
took bis degree after obtaining & first class in the 
Natural Sciences Tripos, gaining distinction in 
chemistry and geology* By this time he had shown 
some literary ability, had thought of becoming 
an artist, and had interested himself in music. 
The necessity of earning his living turned his 
attention to medicine. He entered St. George’s 
Hospital, qualified, and settled in practice at Leeds, 
devoting himself from tlie beginning to medicine, 
and keeping himself during the lean years by 
writing for both lay and professional reviews. 

Sir Humphry has taken Allbutt’s life year by 
year, and elucidates his work by a running com¬ 
mentary which illustrates the main facts of a busy 
life with clearness and precision. First, the 
strenuous period (1861-1889), when as a physician 
he built up so great a consulting practice that he was 
nearly overwhelmed and accepted a commissioner- 
ship in lunacy (1889-1892) as a relief. Lastly, 
the years (1892-1925), when he was Regius pro¬ 
fessor of physic in the University of Cambridge, a 
dignified post in which he found full scope for his 
many activities. During a portion of this last 
period, the similar post at Oxford was held by an 
equally remarkable man—Sir William Osier. Both 
were outstanding in their generation ; in many 
points their characters agreed, in many they 
differed ; Allbutt, a great English gentleman with 
the culture and something of the outlook of the 
older physicians, his thought based upon classical 
models ; Osier a great humanist, with a wide 
knowledge of men gained in all parts of the world, 
one who looked forward rather than backward, 
versatile in all things, the founder of a school, 
endowed with an impish spirit he could not always 
restrain, which would have been quite foreign to 
Allbutt. Both were great teachers and brought 
to their classes an extensive knowledge of disease 
gained at the bedside. Both served theiT genera¬ 
tion by writing text-books of world renown, so that 
their knowledge was not confined to the limited 
few who came into personal relationships with 
them. Both were absolutely honest in word and 
in deed, and both desired to advance professional 
knowledge by a wider education of the medical 
student, Allbutt by linking up human with animal 
pathology, Osier by improving historical know¬ 
ledge and inculcating a love of the great masters 
in medicine and surgery. 

These resemblances and these differences Sir 
Humphry brings out to admiration, and thus pre¬ 
sents a picture of Allbutt as a leader of the medical 
profession. Incidentally, he shows how recent is 
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the use of the clinical thermometer. Wunderlich, 
the second edition of whose book “ On the Tempera¬ 
ture in Disease ” was translated in 1871, used & 
thermometer nearly a foot long and left.it in the 
patient’s armpit for twenty to twenty-five minutes. 
Allbutt, in 1867, had a short clinical thermometer 
made. It measured six inches in length, cost 
Is. 6 d. in a oase, and recorded the temperature in 
five minutes. The length of the instrument was 
afterwards reduced to three inches, an index was 
supplied, Fahrenheit’s scale was employed instead 
of the Centigrade, which would have been better, 
and by 1876 it was becoming standardised. 

The book is illustrated with two portraits of 
Clifford Allbutt, which his friends will recognise 
as excellent likenesses, and there is a remarkably 
satisfactory index. 


Heat Engines. 

Steam and other Engines. By J. Duncan. Revised 
and enlarged edition. Pp. xi + 536. (London: 
Macmillan and Co., Ltd., 1929.) 6$. 

T has been very difficult during the last few 
years to recommend a text-book to the be¬ 
ginner in the study of heat engines, but it may be 
said that this new edition, containing as it does a 
treatment of the reciprocating steam engine, steam 
turbine, and internal combustion engine, has almost 
solved the difficulty. Entropy, total heat-entropy 
diagrams, and the mathematical treatment of 
steam turbines, are usually intended for advanced 
students; and to some extent their inclusion 
renders the book a little advanoed for the first 
year man, while, on the other hand, the second 
year student will certainly find the treatment given 
rather insufficient. It would have been preferable 
to omit such semi-advanoed matter and devote 
a special chapter to the study of condensers and 
air-pumps instead of using only four pages, and 
these mainly concerned with the marine condenser, 
for this important section of heat engineering. 

Considerable additions have been mode both in 
subject matter and illustrations, and these have 
been treated in the light of modem engineering 
practice. The chapter on the properties of steam 
calls for special comment. Here the author has 
added to his charts, so as to cover the higher 
pressures and temperatures now met with in large 
steam plants, and a valuable feature is the diagram 
showing the variations of speoific heat of super¬ 
heated steam at constant pressure with tempera¬ 
ture and pressure. It is regrettable, however, that 
approximate formula should have been quoted for 
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liquid heat of water and specific volume of super* 
heated steam, when the former oan be read directly 
from Callendar’s steam tables and the latter be 
calculated from the rational formula, also included 
in his tables. 

It is surprising how many modem writers dealing 
with the action of steam in the cycles of a recipro¬ 
cating engine still adhere to the old theory that 
initial condensation is almost exclusively respon¬ 
sible for all the losses, although it has been re¬ 
peatedly shown by eminent authorities that this 
is not the case. The author is not altogether 
exempt from this oriticism, despite the fact that 
‘ leakage ’ is mentioned in a small paragraph. 

The chapters on internal combustion engines 
form a welcome addition. The matter is well 
developed and the illustrations are numerous and 
well chosen, especially those dealing with the 
heavy oil engines, which are all of modem design. 
This part of the book, together with the descrip¬ 
tion of a high-pressure marine steam plant, should 
prove of great interest to all engineering students. 

The descriptive matter is very clearly developed 
throughout the book, indicative of the author’s 
experience of good teaching practice, and the new 
edition can be said to be a distinct acquisition to a 
student’s bookshelves. 


Our Bookshelf. 

Geology of Gold (South Africa , Australia , New 
Zealand). By E. J. Dunn. Pp. x+ 303 + 163 
plates. (London : Charles Griffin and Co., Ltd., 
1929.) 36s. net. 

This treatise is founded on the author’s personal 
experience in South Africa, Australia, and New 
Zealand. In the first-named country he spent manv 
years, from 'about 1872 to 1886, when he left for 
Australia. His knowledge of the geology of these 
countries, especially in regard to the occurrence of 
gold, is perhaps unique. It is not quite up-to-date 
m regard to South Africa; although in the early 
days Dunn was a pioneer in South African geology, 
having given the first description of the Pretoria 
Series under the name of Lydenburg Beds, and the 
name of Dwyka to the famous glacial conglomerate. 

The book Contains much material founded on 
the author’s observations in mines he has reported 
on; and his notes and diagrams are of consider¬ 
able Interest in connexion with ore genesis. In 
twenty-two chapters, the first of whioh is an intro¬ 
ductory description of the earth’s crust, he deals 
with country rocks, fissures, faults, lodes, dykes, 
veins, indicators, conglomerate reefs, walls of lodes, 
sources of gold, solubility of gold, secondary de¬ 
position of gold, metasomatic gold, minerals associ¬ 
ated with gold occurrence, the forms of lode and 
alluvial gold respectively, the distribution of lode 
and alluvial gold, deep leads, high-level leads, and 


. gold in glacial deposits. A special chapter is de¬ 
voted to a description of the famous Mount Morgan 
mine in Queensland, whioh, from its inception to 
the end of June 1926, yielded 5,305,979 ounces of 
gold and 139,427 tons of copper, of the aggregate 
value of £29,739,276. This chapter is of oipeoial 
interest, as the author had an opportunity of study¬ 
ing the secondary enriched ore, whioh is a feature 
of the Mount Morgan mine. On the occasion of the 
author's first visit, the daily yield from this ore 
amounted to 1000 ounces of gold. Exact surveys 
were made by the author while yet the mine was 
in a youthful stage, and at intervals, until the last 
of the secondary ore was removed. In this way a 
record was secured, and a oomplete suite of samples 
collected, whioh in the end was presented to the 
Victorian Mines Department. 

Special attention is given by the author to the 
occurrence of alluvial gold, from which the bulk of 
the gold production of Australia has been derived, 
and the author’s photomicrographs of the different 
forms pf alluvial gold are of great interest and in¬ 
valuable for reference and comparison. There are 
250 photomicrographs, of which 60 are of alluvial 
gold and the remainder of lode gold and country 
rooks. The 172 diagrams (plans and sections) illus¬ 
trate the occurrence of lodes and veins, faults, 
dykes, saddle-reefs (Bendigo, Victoria), indicators, 
auriferous conglomerates (Transvaal), and alluvial 
deposits. F. H. Hatch. 

The Nautical Almanac and Astronomical Epherqeris 

for the Year 1931 for the Meridian of the Royal 

Observatory at Greenwich. Standard edition. 

Pp. vii +865. (London : H.M. Stationery office, 

1929.) Paper, 5a. net; cloth, 7a. net. 

This issue marks an epoch in the history of the 
“ Nautical Almanac ” ; it is the first drastic re¬ 
vision of its general arrangement since 1834. All 
elements that were formerly given for Greenwich 
mean noon are now given for mean midnight; also, 
all the data referring to the sun are grouped to¬ 
gether, and the same is done for the moon. The 
rectangular co-ordinates of the sun are given for 
midnight only, but first and second differences are 
printed, also auxiliary interpolation tables. The 
co-ordinates are given both for the equinox of 
1950*0 and for that of 1931*0. It is desired to 
encourage the use of the 1950 equinox, and tables are 

For the convenience of°users of calculating 
machines, both natural and logarithmic values of 
the sun’s radius vector, Besselian day numbers, 
etc., are given. Much fuller information than 
before is given relating to the satellites of the 
lanets. These include satellites VI. and VTI. of 
upiter, but not VIII. or IX.; it is to be hoped that 
they may be included in the future. The list of 
observatories has been revised and extended. The 
inclusion of Uranibourg among " Former ob¬ 
servatories ” will be welcomed. The table of Julian 
days has been expanded, and now includes day 0 
of. each month from 1850 to 1940; outside these 
limits there are reduction tables, which diminish 
the risk of error. 


i 
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There are two interesting essays in the volume ; 
that on the calendar is by Dr. J. K. Fotheringhara, 
and it gives full details both of ancient and modem 
calendars. We learn that Ptolemy Euergetes 
anticipated Julius Caesar in 238 b.c. in trying to 
introduce a leap day every fourth year ; but the 
attempt remained unsuccessful until two centuries 
later. The other essay is on time, and contains the 
statement that in the 1933 Almanac the short- 
period nutation terms will be inoluded in sidereal 
time, which will be given to the third decimal of 
a second. This is in recognition of the great 
improvement in clocks in recent years, as a result 
of which it is considered desirable to be able to 
obtain mean sidereal time, freed from nutation. 

l>r. Cowell ascribes much of the credit of the 
improvements in the Almanac to the deputy 
superintendent, Pr, L. J. Comrie. 

The Earth and its History : a Text-book of Geology. 

By Prof. J, H. Bradley, Jr. Pp, vii + 414. 

(Boston, New York, dhicago and London: 

Ginn and Co., Ltd., 1928.) 12s. 6d. net. 

This book is “ written for the general student who 
desires to be intelligent about the earth ”, but as 
a guide with that laudable object it cannot be 
regarded as wholly satisfactory. It is written in 
a vigorous and picturesque style, and is copiously 
illustrated with many excellent illustrations. Un¬ 
fortunately, the author appears to have lost touch 
with modem advances in geology. The treatment 
of isostasy is feeble. The views of T. C. Chamberlin 
dominate in-the discussion of cosmogony and 
orogenesis, and it is suggested that the belief in 
a formerly molten earth is fast losing its popularity. 
This is not the reviewer’s experience. The account 
of the age of the earth is very inadequate, for the 
author has clearly not yet liberated himself from 
the former prejudice in favour of a * 100 million 
year ’ earth. He is sceptical of the validity of 
radioactive methods—for no good reasons—but 
compromises with a chart showing 225 million 
years for the Cambrian and 500 million years for 
the oldest Archeozoic. Such a compromise is 
highly unscientific, for there is no evidence whatso¬ 
ever, and nevfer has been, supporting figures of 
th|s order. One would expect a new book on 
geology to refer to the investigations carried out 
under the auspices of the Carnegie Institution in 
the field of vulcanology, but here there is no 
mention of any such recent work. Despite its 
attractive features, the book cannot be regarded 
as other than old-fashioned in its treatment of 
ourrent problems. 

Radium Treatment of Cancer . By Stanford Cade. 

Pp. x + 158 + 13 plates. (London: J. and A. 

Churchill, 1929.) 15*. 

The author states in the preface that in this book 
he has tried to illustrate the technique of radium 
in cancer in various anatomical situations and some 
of the results obtained by it by quoting selected 
cases. After a few short chapters on radioactivity, 
the methods of irradiation ana the general principles 
of radium therapy, the author describes, often with - 
the aid of coloured plates* the surgical methods at 
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present in vogue in the treatment of cancer by 
means of radium. 

The book will probably prove of much interest 
to surgeons who require detailed information of 
this character. They may have some difficulty 
in the section on p. 6, devoted to units, as some 
of the statements require correction. The author 
says that the principle underlying modem radium 
therapy is that of prolonged irradiation with small 
doses. It might reasonably be objected that the 
main principles underlying this therapy are of a 
much more general oharacter than one aspect of 
the time factor. 

The book is well produced, and some of the 
coloured plates give good impressions of the local 
effects which can be got by means of radium 
inserted into the tissues. 

Field Book of North American Mammals : Descrip¬ 
tions of every Mammal known north of the Rio 
Grande , together with Brief Accounts of Habits , 
Geographical Ranges , etc. By H. E. Anthony. 
(Putnam’s Nature Field Books.) Pp. xxv + 
625 + 48 plates. (New York and London: 
G. P. Putnam’s Sons, 1928.) 15*. net. 

In this convenient volume, which the field natural¬ 
ist can without grumble slip into his holiday 
baggage, or on occasion into his pocket, are de¬ 
scribed 1445 species and subspecies of mammals— 
the full complement of the American continent north 
of the Rio Grande. It is a masterpiece of condensa¬ 
tion, discussing in detail the habits and characters 
of at least one prominent species in each group, and 
stating geographical ranges and external charac¬ 
ters sufficiently to guide the layman in almost every 
case to the identity of even related species and 
subspecies. The task of identification is lightened 
by 32 plates, each containing from two to thirteen 
excellent coloured figures, by abundance of lively 
and characteristic pen drawings and photographs, 
and by maps illustrating the distribution of geo* 
graphical races. The author has produced a model 
of what a field-book ought to be. 

List of the Vertebrated Animals exhibited in the 
Gardens of the Zoological Society of London, 
1828-1927 . Centenary edition in 3 volumes. 
Vol. 1 : Mammals. By Major S. S. Flower, 
Pp. ix + 419. (London: Zoological Society of 
London, 1929.) 25*. 

Dtrama the hundred years of its existence the 
London Zoological Gardens have exhibited no 
fewer than 949 species of mammals, representing 
probably most of the forms ever likely to be seen 
m captivity. This systematically arranged list, 
however, is muoh more than a historical catalogue 
of zoo exhibits. It is a valuable work of reference, 
giving the standard scientific name of eaph species, 
references to the original description andf to a 
figure where such exists, synonyms, and not least 
interesting, the popular, local, or trade name. The 
first and last of these, items ought to make for the 
standardisation of popular aha scientific names in 
the exhibits of museum collections, where a lack 
of uniformity in different institutions tends 
confuse the ordinary visitor. 




Nov gubir 90,182S&3 NA&* U&JS SB7 


Letters to the Editor. 

[The Editor dote not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of> refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Continents and Oceans. 

Ever since Wegener published in 1915 his remark¬ 
able theory of the drift of the continents and the 
movement of the poles, most of us have viewed a map 
of the world with entirely different eyes, and it has 
become almost instinctive to look for correspondences 
between the outlines of the continents and relation¬ 
ships between the continents and the oceans. 

In this short 
note I wish to 
comment on 
three or four of 
these relation¬ 
ships which have 
struck me in my 
own contempla¬ 
tion of the sub¬ 
ject. I imagine 
that they have 
ail been noticed 
before, but I do 
not remember 
seeing any dis¬ 
cussion of them. 

A thing which 
has struck me 
over and over 
again is the sym¬ 
metry of the 
present distribu¬ 
tion of land and 
sea with refer¬ 
ence to the pre¬ 
sent position of 
the earth’s -axis. 

The north polar 
ooean is almost 
circular in shape 
and the pole is 
practically at the 
centre of the 
circle. Antarc¬ 
tica is a circular 
continent and 
the south pole is 
at its oentre. 

The great land masses of the northern hemisphere 
send out protuberances towards the south which, 
roughly speaking, all extend to the same latitude, 
leaving a belt of ocean encircling the globe between 
latitude 40° S. and 70° 6., which can truthfully be 
described as being symmetrical about the earth’s axis. 

These three examples of symmetry are clear and 
striking, but there is another example which, although 
leas striking, appears to me to be of equal importance, 
and that is the orientation of the land masses them¬ 
selves in relation to the earth’s axis. If my reader 
will open an atlas at the map Of the world on Mercator’s 
projection, he will, I think, notice the following points. 
In the firstplace, the continents appear to be standing 
upright. Inis appearance is largely due to the north- 
south trend of the main penineulaa, but there is much 
more in it than that. The main continental masses 
appear to have been placed in the rectangular network 
of the Mercator projection in the most symmetrical 


way possible. The best way to explain what I mean 
is to consider the one continent which is abnormal. 
South America does not * look straight One feels 
that it is necessary to give it an anti-clockwise twist 
to get it right. Looking now at North America, one 
does not have that feeling, it already looks straight; 
while Australia is itself almost rectangular wifi* sides 
parallel to the network. Africa is quite upright, and 
when one considers the whole block of Africa, Europe, 
Asia, and Australia, one feels -that in any different 
orientation it would not fit the framework of the 
Mercator chart. I find it impossible to put this in a 
more concise form or to express the symmetry in 
mathematical language ; but every one who will take 
the trouble to look at the map will see what I mean. 
That the land masses are symmetrical to the network 
of a Mercator chart simply means that they are 
symmetrical to the earth’s axis, thuH I feel justified 

in considering 
this good evi¬ 
dence of the 
symmetrical ar¬ 
rangement of the 
present distribu¬ 
tion of land and 
sea. 

There is an¬ 
other character¬ 
istic of the pre¬ 
sent distribution 
of land and sea to 
which I. person¬ 
ally have never 
seen any refer¬ 
ence, namely, 
that, with one 
small exception, 
all the continents 
have ocoans for 
their antipodes. 
That this might 
be expected to a 
large extent fol¬ 
lows from the 
fact that theland 
masses are 
largely concen¬ 
trated in one 
hemisphere, but 
I do not think 
many realise how 
completely the 
relationship is 
carried out in de¬ 
tail. 

In Fig. 1 the 
distribution of land and sea in the two hemi¬ 
spheres is represented in such a way that every 
point in the northern hemisphere has its antipode 
superposed upon it. The land of the northern 
hemisphere is indicated by horizontal hatching, 
and the land of the southern hemisphere by vertical 
hatching. In the southern hemisphere there are 
four large land masses and it will be seen that 
three of these fall completely free of the con¬ 
tinental blocks of the northern hemisphere, and the 
way in which Antarctica and Australia find oceans 
to fit them is almost uncanny. The southern part of 
South America is the only continental land of the 
southern hemisphere which lias a continent as its 
antipode in the northern hemisphere: Is it significant 
that this is the only continent which we felt was not 
symmetrical to the earth’s axis and required twisting to 
bring it straight, a twist which, it may be mentioned, 
- Vj * bring it olear of its Asiatic antipode ? 
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The relationships which I have indicated may be 
entirely fortuitous or they may have a deep sig¬ 
nificance. I do not wish to discuss here which is the 
more probable, but I cannot help remarking that the 
chances against so many indications of symmetry 
being merely accidental must be very large. On the 
other hand, if they are not fortuitous but indicate 
some tendency to symmetrical distribution, that 
tendency must always have existed, and must be 
taken into account when discussing shifts of the pole. 
I do not wish these remarks to be considered to be 
evidence against the Wegener theory, for I feel more 
strongly than ever that only by a shift of the con¬ 
tinents can the climates of other geological ages be 
explained. 

G. C. Simpson. 

Meteorological Office, 

Ad astral House, Kings way, W.C.2. 


Raman Spectra In Atmospheres Surrounding 
Metallic Arcs. 

The spectrum of the mercury arc in an atmosphere 
of carbon dioxide at a pressure of 6 cm. of mercury 
oontains two faint linos coinciding in position with the 
t^o Raman lines recorded by Rasetti (Nature, Feb. 9, 
1929). Our spectrogram was taken in connexion with 
a study of the spectrum of the mercury arc (Fig. 1) 



in atmospheres of foreign gases (Indian Jour . Phys, 
iv. 2, pp. 179-193; 1929); 


Exciting Line. 

Reman Line. 

dv. 

Raeetti’B 

Value. 

A. 


A. (lat) 

V.' 

2536 

39413 

2622 (1) 
2628 (1) 

38124 

38034 

1289 

1879 

1284 ±10 
1392 ±10 


That these faint lines are Raman lines of carbon 
dioxide is supported by the fact that they disappear 
when carbon dioxode is pumped out and <Jo uot 
reappear on the introduction of hydrogen. Other 
bright ultra-violet lines also show the corresponding 
Raman lines, which, however, are fainter than the 
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above. This observation suggests a method of pro¬ 
ducing the Raman spectra of gases by running the 
exciting arc in an atmosphere of the gas. An attempt 
to obtain the Raman linos of carbon tetrachloride in 
the visible region by running a mercury arc in an 
atmosphere of carbon tetrachloride vapour was in¬ 
conclusive on account of the complex Dand spectra 
occurring in the region. 

Our results with carbon dioxide suggest a possible 
origin of at least some of the faint unclassified lines 
observed in all spectra. We have tested this hypo¬ 
thesis in the oase of zinc and mercury, using Coblentz 
and Geer's extreme infra-red emission frequencies of 
mercury and zinc given in Kayser’s “ Handbuch der 
Spectroscopic ”, believing that they are molecular in 
origin. In the arc the formation of molecules, even 
in the case of monatomic vapours, is favoured by the 
presence of excited atoms. We find that in a con¬ 
siderable number of cases there are faint lines of 
intensity 1 or 2 corresponding to the calculated 
values. Moreover, nearly all these lines are marked 
nebulous ; as an example may be mentioned the 
nebulous mercury line at 2687. 


1 Exciting Line. 

Raman Line. 


Observed 

Infra-red 

Frequency. 

A. 

V, 

A. (Int.) 

V, 


2536 

i 

39413 

2086*07 (1) 

37209 

2204 

2206 (4*63 m) 


The above Raman line disappears when the arc is 
cooled (Fig. 2), a fact easily explained as due to the 
reduction in the concentration of the scattering 
molecular centres. Some of the faint lines of as yet 
unknown origin in the spectra of many celestial bodies 

S N 
00 N 

5 8 3 Pressure 

(approoc.) 

2*0 mitf. 

o-ittmi. 



Fro. 2. 

may turn out to be Raman lines produced in this 
manner. Allen (Nature, Jan. 26, 1929) has given 
reasons for believing that certain faint lines in the 
secondary spectrum of hydrogen have a similar 
origin, the exciting radiation being the first few lines 
of the Balmer series. Kothari (Nature, July 20, 
1929) has adduced reasons for believing that the faint 
Fraunhofer lines are probably due to similar excitation 
and subsequent absorption, in the chromosphere of 
the Bun. * 

A paper giving details will be published elsewhere. 

B. VENKATESACHAR. 

L. SlBAIYA. 

Department of Physics, 

Central College, Bangalore, 

Oct. 24. 


Norman Lockyer and the Total Solar Eclipse 
of 1875* 

May I, for the sake of historical accuracy, beg leave 
to comment on two conflicting passages in the recently 
published volume, “ The Life and Work of Sir Norman 
Lockyer ”, both referring to the toted solar eclipse of 
1875. 

On page 82 it is stated that in Siam, clouds covered 
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the » tax at the time of totality, and that the failure to 
obtain observations was disastrous from Lockyer’s 
point of view. But in another place, page 245, it is, 
on the contrary, remarked that Lockyer found strong 
support for his dissociation hypothesis in the results 
of the 1875 eclipse observations. 

A brief statement of the facts relating to this 
eclipse may serve to remove the confusion to wliich 
these conflicting passages may give rise. 

The Committee of the Royal Society which organ¬ 
ised the expedition decided to divide it into two sec¬ 
tions, one of which was to proceed to Siam, while the 
other was to establish itself in Camorta, one of the 
Nicobar islands. When it appeared that Lockyer 
could not leave England at the time, owing to other 
duties, I was appointed head of the whole expedition 
so long as it remained united, while Meldola was to be 
leader of the Camorta section after their separation. 
It was this latter division that met with bad weather, 
the sky in Siam being cloudless. The results of the 
expedition were worked out jointly by Lockyer and 
myself and were published in the Transactions of the 
Royal Society (1878, Part 1). The photographs showed 
the calcium lines H and K, as well as some hydrogen 
lines at the base of the corona, but no other metallic 
lines. Abthub Schuster. 

Yeldall, 

Twyford, Berks. 


Sib Arthur Schuster’s letter gives interesting in¬ 
formation about the 1875 eclipse, which the biography 
of Sir Norman Lockyer (for the relevant portions of 
which I am responsible) might well have included. 
It is not made clear there that the British expedition 
divided into two sections : apparently I assumed that 
Camorta was in Siam ! 

I have no reason to think, however, that there is 
any material inaccuracy in the passages referred to, 
although I have not now access to the papers before 
me when writing. Certainly the passages are not 
conflicting. The first states that Meldola, who was 
Lockyer’s regular assistant, had a special programme 
of work arranged for him ; that the expedition was 
fruitless through clouds, although other parties were 
better favoured ; and that the misfortune was dis¬ 
astrous for Lockyer, who was left to develop his ideas 
without the guidance of observation at a crucial 
point. The second passage states that he found 
strong support for his ideas in the results of the 
eclipse observations. 

It is evident that observations might support 
existing ideas without giving guidance for future de¬ 
velopment—which is just what occurred in this in¬ 
stance. What Sir Arthur Schuster makes clear, and 
is not stated in the biography, is that the better 
favoured other parties included a section of the British 
expedition. Herbert Dingle. 

Imperial College of Science and Technology, 

Nov. 16. 


Combustion of Acetylene. 

In Nature of Nov. 16, p. 701, Messrs. G. B. Kistia- 
kowsky and S. Lenher announce that they have 
recently demonstrated that 44 The oxidation of acety¬ 
lene by oxygen proceeds at 250°-316 0 through the 
stages of glyoxal, formaldehyde, formic acid, carbon 
dioxide, and water ” according to the scheme : 

*CHO1CO +HCHO->H.CQOH-V CO a +11*0 
<SjHpj-^200+H, N XC0+H,0" 

NO. 8185, Vot. 134] • 


and that “ All these reaction products have been 
isolated 

So long ago as 1905, in a paper entitled “ The Com¬ 
bustion of Acetylene ”, by Mr. G. W. Andrew and 
niyself [Jour. Chem. Soc., 87, pp. 1232-1248) embody¬ 
ing the results of a detailed experimental study of the 
subjeot, and particularly of the interaction between 
250° and 350* of various mixtures of acetylene and 
oxygen in the ratios 2:1,1:1,2:3, 1:2, and Irrespec¬ 
tively—in the course of which polyglycolide (C|H s O|) a 
had been detected, and both formaldehyde and formic 
acid isolated and identified—the following statements 
summarising the matter appeared : “ Experiments on 
the slow combustion of acetylene prove that carbon 
monoxide and formaldehyde simultaneously arise at 
an early stage of the prooess, probably as the result 
of the decomposition of an unstable product C t H a O a , 

such, for example, as ^ The production of for¬ 

maldehyde certainly precedes that of steam. The 
whole process may, we think, be represented by the 
following scheme : 

C.H re.OH] . COH.C:O .HO.C:Q v H0.C:Q 

c.h n_o.oHj^ h h ^ 6h 

(2CO + H a ) CO+ h7 COVHfi CO a + H a O 

1 2 3 4 

Below the ignition point the formic and carbonic acids 
produced at stages 3 and 4, respectively, break down, 
forming steam and oxides of carbon, whilst above the 
ignition point the formaldehyde produced at stage 2 
(or possibly also the dihydroxy acetylene at stage 1) 
is resolved into carbon monoxide and hydrogen,” and 
further, that 44 the initial stage of the combustion in¬ 
volves the formation of an oxygenated molecule 
CjHgOj . . . which rapidly breaks down to carbon 
monoxide and formaldehyde, tho last-named product 
being subsequently burnt, through formic and car¬ 
bonic acids, to a mixture of CO, CO a and Bteam ”, 

It was also found that “ there is little to ohoose 
between the rates of combustion observed with mix¬ 
tures corresponding to 2C a H a + O a and C a H a + O a , 
respectively, below the ignition point. An excess of 
oxgyen over and above an equimolecular proportion 
always retards tho process.” 

While the recent experiments of Messrs. Kistia- 
kowsky and Lenher have lod them to adopt practically 
the same view regarding the mechanism ot the com¬ 
bustion as we published twenty-four years ago, the 
results of our then experiments can scarcely be recon¬ 
ciled with their statement that “ in packed vessels . . . 
a heterogeneous oxidation direct to carbon dioxide 
and water takes place We found that, on continu¬ 
ously circulating a C a H a + BO a mixture in a closed 
circuit comprising (i) a combustion tube packed with 
porous porcelain maintained at 380° and (li) apparatus 
for removing both condensable and water soluble 
products, 96-1 of acetylene burnt gave rise to 84*9 
carbon dioxide, 74*7 carbon monoxide, 32-0 formal¬ 
dehyde, 58*6 steam, and 4*0 hydrogen, reckoning all 
products as gaseous and occupying the same volume 
at the same temperature. From this it was deduced 
that of the total formaldehyde theoretically formed at 
stage 2 of the combustion, 4*8 per cent had decomposed 
into carbon monoxide and hydrogen, 33*9 per oent 
had appeared unchanged in the products, while the 
remaining 61*3 per cent had been further burnt, 
through formic and carbonic acids, to oxides of 
carbon and steam. 

• One outstanding feature of the explosive combustion 
of acetylene to which we then directed attention, and 
which distinguishes its. case from that of ethylene, is 
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that on explosion with less than its own volume of oxygen* 
no steam formation (indicative of the thermal decom¬ 
position of monohydroxy-acetylene) can be observed. 
In such circumstances, half the acetylene is burnt 
through O t H-O g to 2CO + H 2 , the other half being 
resolved by tne heat into its elements together with 
a small amount of methane. I therefore agree that, 
in the combustion of acetylene, unlike that of ethylene 
and of other hydrocarbons, so far there is no evidence 
of a primary monohydroxy-stage, the initial stage 
apparently involving the direct formation of an oxy¬ 
genated C*H a 0 2 molecule. William A. Bone. 

Imperial College of Science and Technology, 
London, S.W.7, Nov. 18. 


High Temperature Allot ropes of Manganese. 

In a communication entitled “ A High-Tempera¬ 
ture Modification of Manganese ” (Nature, Aug. 31, 
1920) Messrs. Persson and Ohman confirmed, by 
moans of the X-ray examination of the lattice struc¬ 


ture of a series of copper-manganese alloys, the 
existence of the allotropic transformation of mangan¬ 
ese which I hod previously found to take place at 
1191° ±8° C- and showed that its structure corre¬ 
sponded with that of the tetragonal modification, 
as determined by Westgron, of manganese obtained 
by electrolysis. They also found that the critical 
point 1024” ± 3° C., on the other hand, did not seem 
to be accompanied by any change of crystal structure. 

Shortly after the publication of my researches on 
manganese (Jour. Iron and 1 ' Steel Inst, 115, 393 ; 
1927) I carried out further experiments regarding 
the microstructure of the high temperature allotropea, 
and in view of Messrs. Persaon and Ohman's results 
they may be of interest. Fig. 1 A and B show the 
miorostruotures of a sample of manganese which has 
been heat-treated in hydrogen for 2 hours at 975° C. 
and 1075° C. respectively and then quenched in 
water. It is evident on comparing these structures 
that no change in crystal structure has occurred 
on passing through the 1024* C. transformation 
point—which supports the view held by the above 
authors. Fig. 1 C shows the structure of the same 
sample of manganese which has been heat-treated in 
hydrogenjor two hours at 1220°€. and then quenched in 
water; a change in structure has obviously occurred. 

Messrs, Persson and Ohman suggest that, since 
7 -manganese, Lc. electrolytic manganese, is in reality 
a high temperature modification, that is sufficient'to 
account for its rapid transformation into a-man¬ 
ganese by heating to 150° C. This also accounts 
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for the fact that no thermal change was observed 
by me in pure manganese, prepared by distilla¬ 
tion in vacuo, over ranges of temperature from 30° to 
300° 0. Marie L. V. Gayleb. 

National Physical Laboratory, 

Teddington, Middlesex, Nov. 8. 


The Charge of an Electron, 

Last January I proposed a theory of electric 
charge which led to a definite prediction of the 
numerical value of the constant hcf2 ire 1 . Since then 
I have been trying to obtain fuller insight into the 
more obscure parte of the theory—places where it 
was necessary to trust to a sense of analytical form 
rather than to any definite conception of the physical 
or geometrical meaning of the formulae. I think that 
I have now been able to bring the theory into an 
improved form. 

I hope to publish the full investigation soon; 

meanwhile 1 may state a 
result of general interest. 
According to the new calcu¬ 
lation the value of /ic/2in? a is 
137. It is difficult to explain 
briefly the change from the 
former result (136); but, 
broadly speaking, it is due to 
the recognition that the ‘ rota - 
tion \ which I introduced to 
represent interchange of the 
two electrons, is not one of 
the 136 symmetrical rota¬ 
tions of a pair of electrons* 
but is an antisymmetrical 
rotation which must be 
counted in addition. This 
was not very apparent so 
long as the rotation term 
was introduced solely as a 
conseq uence of the Fermi- 
Dirac principle; but the 
present theory goes more deeply into the origin of 
the term and makes clear its relation to the 
symmetrical rotations. A. S. Eddington. 

Observatory, Cambridge, Nov. 20. 


Forestry Research In India. 

In connexion with the article on the above subject 
which appeared in Nature of Nov. 16, I should like 
to explain that the words ” Towards the end of 1900 
the first research work by the Forest Department was 
commenced, when a member of the forest staff was 
appointed ”, referred to the fact that this was the first 
whole-time appointment made with the object of 
undertaking a definite line of research. Executive 
officers of the Department had been engaged upon 
research work before (and after) 1900 in addition to 
their own duties, as exemplified by the valuable work 
done by the late Sir D. Brandis, J. S. Gamble, and 
many others. When the Research Institute was incorr 
>orated in 1906, all the research officers were drawn 
rom the gazetted ranks of the Department. 

In view of the lamented death of Sir SainthiU Eardley- 
Wilmot, only a few days after the opening erf the 
now research buildings at Dehra Dun, it may be 
added that, next to Lord Curaon, the officer most 
responsible for the new. scheme was Eardley-Wibnot, 
at the time Inspector-General of Forests to the 
Government of India; for it was due to his vision 
and enthusiasm that the Research Institute came 
into being. The Writes or the Article. 
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Quantitative Chemical Analysis by X-rays and its Application. 1 


By Prof. G. Hhvesy, 

HE late H. J. G. Moseley was convinced that 
his discovery of X-ray spectroscopy would 
rove to be of value to analytical chemistry. He 
ad chiefly the analysis of alloys in mind, and his 
well-known photograph of the brass spectrum, 
showing the stronger copper and weaker zinc lines, 
can be considered as the first application of X-ray 
spectroscopy in the field of analytical ohemistry. 
His untimely death prevented him from attacking 
any other problem than the connexion between 
atomic number and X-ray spectra. The result of 
his endeavour is well known ; it led him to dis¬ 
cover the fundamental law governing X-ray spectra. 

The first application of X-ray spectroscopy to the 
analysis of minerals was made in 1922 by Hadding 
in Siegbahn’s laboratory. Shortly afterwards, 
Goldschmidt and Thomaasen made a very exhaustive 
examination of the relative abundance of rare 
earth elements in a great number of different 
minerals. By comparing the intensity of the X-ray 
lines, they concluded that very marked differences 
exist in the relative abundance of neighbouring even 
and odd elements, and confirmed the generalisation 
put forward by Harkins and Oddo. 

The important problem studied by Goldschmidt 
and Thomassen could be most satisfactorily solved 
without a strictly quantitative analysis, the differ¬ 
ences between the abundance of neighbouring 
elements being very marked. The necessity for a 
strictly quantitative application of X-ray spectro¬ 
scopy was, however, apparent when in the same 
year Coster and myself had to face the problem of 
the separation of hafnium from zirconium. The 
two elements being so similar, it was necessary when 
testing the efficiency of a separation method to 
determine small differences in the liafnium-zir- 
conium ratio. We added to the sample to be investi- 
gated just sufficient tantalum oxide to make the 
hafnium L Uj and tantalum La x lines appear in 
equal intensity on the photographic plate, and con¬ 
cluded that in this case the unknown number of 
hafnium atoms present equalled the known number 
of tantalum atoms. Later, tantalum oxide was 
replaced by lutecium oxide and the intensity of the 
hafniumand lutecium-/3 2 lines compared. The 
wave-length difference of two lines amounts in the 
latter case to four X-units only, corresponding to 
| mm. on the photographic plate. Closeness of the 
wave-length of the lines to be compared is of great 
advantage. The intensity ratio of these lines was 
determined experimentally and was found to be 
2-55. Similar considerations to those which led 
to the choioe of lutecium as the reference substance 
for the determination of hafnium induced us to take 
erbium as a reference substance when estimating 
tantalum, the lines to be compared being in this 
case tantalum-La 1 (1518-3 X units) and erbium-1^ 
(1510*6 X units), to use niobium or thorium when 
estimating zirconium, and so on. 

1 Paper read at a lolnt discussion between Sections A and B of the 
British Association at Johannesburg on Aug. 1. 
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The investigation of cases like those above 
mentioned, where a mixture of a few refractory 
oxides is to be analysed, can easily be carried out. 
In other cases, however, we encounter appreciable 
difficulties. 

So urges of Error and their Elimination. 

(а) Error is due to the fact that the initial ratio 
of the unknown element to the reference element 
in the surface layer of the sample, which alone is 
accessible to the exciting action of the cathode rays, 
changes during the experiment. (The half-value 
depth for /3-particles, for example, accelerated 
by 20,000 volts is, in zirconium oxide, only 
2 x 10‘ 6 cm.) This change, chiefly investigated by 
Coster and Nishina, is due to the effect of cathode 
rays on the sample ; under the action of the latter, 
chemical reaction or melting of the sample can 
occur, which may lead to a partial separation or 
shift of one of the two elements to a deeper part 
of the sample which is inaccessible to the cathode 
rays. Their action may in the same way lead to 
evaporation or electrostatic repulsion of one or 
both components, 

(б) The presence in the sample of other sub¬ 
stances than the element to be estimated and the 
reference substance, which we shall for the sake of 
brevity call ‘ impurities \ though they may con¬ 
stitute the larger part of the mixture, may influence 
the intensity ratio of the two lines. First, one of 
the two lines may be absorbed more strongly by the 
impurity than the other; and secondly, the X-rays 
emitted by the impurity may excite the two lines 
to be compared by secondary action and increase 
their intensity. This excitation can be a selective! 
one, and can lead to a false intensity ratio due to 
the presence of the impurity. 

The errors due to causes discussed under (a) can 
be eliminated by avoiding the use of cathode rays 
for the excitation of the X-ray spectrum of the 
sample to be investigated. Not the sample itself, 
but a target of tungsten is bombarded by cathode 
rays, and the X-rays thus produced are used to 
excite the spectrum of the sample to be investi¬ 
gated. This method of X-ray analysis, where the 
secondary radiation is analysed, will be denoted as 
the secondary method, and the usual method, where 
the speotrum is excited by cathode rays, as the 
primary method. The secondary method has been 
used in several cases in recent years both by 
Glocker in Stuttgart and in my laboratory, and has 
been found to work very satisfactorily. In my 
laboratory an electronic tube constructed by Coster, 
and admirably suited for this purpose, is used. By 
using 40 k.w. and 10 milliamp., a fairly strong 
copper-Xa line can be obtained in the course or 
three minutes. The energy necessary to produce a 
secondary line is very appreciably greater than that 
for a primary line of equal intensity, but in the case 
of the secondary method a much larger current can 
be used—up to 100 milliamp. and still higher. 

y2 
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This is due to the fact that in the latter case the 
energy is distributed over the large surface, whereas 
in the former case it has to be focused on a com¬ 
paratively small surface of the sample. 

Besides the above-mentioned advantages, a 
further advantage should be emphasised. When 
determining elements present only in minute 
amounts in the sample, it is often necessary to 
expose the plate for a long time to the action of the 
X-rays : in the case of the primary method, the 
time of exposure is limited by the fact that the 
continuous radiation emitted by the anticathode 
darkens the plate and covers the weak lines. In the 
case of tho secondary method, the continuous radia¬ 
tion reaching the plate being negligible, the ex¬ 
posure can be continued for a very long time. 

The curve on the left of Fig. 1 shows the analysis 
of cyrtolithe obtained by the secondary method; 
while that on the right shows the analysis obtained 
by the primary method. From the former the 
hafnium oxide content works out to be 11-1 per 
cent, in good agreement with the value obtained 
by analysing the zirconium oxide plus hafnium oxide 
extracted from the mineral (11-3 per cent), while 
the primary method gives an entirely false result. 

While the errors due to the effect of cathode 
rays can be successfully eliminated by using the 
secondary X-ray method, as mentioned above, we 
may still encounter those discussed under ( b ). 
Selective absorption will occur when the absorption 
edge of an impurity, present in large quantities, is 
situated between the two lines to be oompared. 
In this case, a selective absorption of the line of 
the shorter wave-length can occur ; for example, 
between niokel-Xaj (1655 X-units) and cobalt-A^ 
(1785 X-units) the iron-X edge (1740 X-units) is 
situated. The presence of large amounts of iron 



in the sample can accordingly influence the inten¬ 
sity ratio. The most general remedy for such an 
error is to use very closely situated limes : when the 
wave-length difference is very small, the probability 
that an absorption edge will be situated between 
the two lines is only minute. 

An example of the other case, in which strong 
lines of impurities are situated between the edges 
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of the two elements to be oompared, is the presence 
of large amounts of zinc in a mixture of tantalum 
and erbium. The strongest lines of the K spectrum 
of zinc (u t ; a B ; f$ x ) are situated between the edges 
of the latter elements. The zinc lines can thus 
excite erbium but not tantalum, and are bound to 
shift the equal intensity ratio in favour of erbium. 
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Fig. 2,—Photometer curves of equal intensity mixture of tantalum 
and erbium alone (on left), and of the same mixture with the 
addition of five atoms of zinc for each atom of erbium (right). 


On the left-hand side of Fig. 2 is seen the photometer 
curve of the equal intensity ratio of an erbium- 
tantalum mixture, and on the right-hand side the 
same with five atoms of zinc present for each atom 
of erbium. The equal intensity ratio is altered by 
20 per cent owing to the presence of the large 
amounts of zinc. In the not very probable case that 
tantalum should have to be determined in the 
presence of a large excess of zinc, a corrected equal 
intensity ratio would be necessary, or the erbium 
abandoned as reference substance and replaced by, 
for example, iridium. 

A third case of disturbance is encountered when 
the absorption edge of the impurity is situated 
between the absorption edges of the two lines to be 
compared. This has, again, a weakening effect on 
the intensity of the line of the element with the 
absorption edge with the shorter wave-length. 

The most general remedy for the disturbances we 
have just mentioned is the use of reference lines 
with closely situated edges. We mentioned previ¬ 
ously as a remedy for other selective absorption 
errors the use of reference elements with closely 
situated lines; as both requirements—closely 
situated lines and edges—can only be found in a 
limited number of cases (about twenty), the X-ray 
analyst finds himself compelled to compromise 
between these two requirements. To be able to 
o&rry out accurate quantitative analysis of minerals 
or alloys with a great number of constituents, it is 
necessary to ascertain if large amounts of dis¬ 
turbing impurities are present and choose the 
reference lines suitable to the special case. If only 
an approximately quantitative method of determin¬ 
ation is needed, these precautions are not necessary, 
nor are they necessary if an accurate analysis of a 
mixture of a few refractory oxides, for example, 
ZrO f +HfO* or TiO*+Ta*O t + Nb^O* is to be 
earned out. 
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Full tables containing suitable reference lines for 
elements between sodium and uranium will be 
published shortly. 

Applications of the Analytical X-ray 
Method. 

The chief field of application of the method of 
quantitative X-ray analysis is the determination 
of rare elements in minerals and alloys, but it can 
be applied to practically any element. 

Minerals .—The determination of hafnium, which 
can only conveniently be done by the X-ray 
method, has already been mentioned. A further 
example of X-ray spectroscopy as applied to 
minerals is the case of tantalum and niobium. 
These can be separated by different chemical 
methods, but it is scarcely possible to effect a separa¬ 
tion, or even to show the presence of the elements, 
when only traces are present in the mineral. For 
example, the presence of tantalum or niobium in 
the most important titanium minerals, suoh as 
ilmenite, titanite, rutile (apart from ilmeno-rutile 
and struverite, which are rich in tantalum and 
niobium), waB not known before the application of 
X-ray analysis, in spite of the fact that the largest 
amounts of tantalum or niobium in the earth's crust 
are actually to bo found in titanium minerals. 
This is due to the fact that niobium and tantalum 
generally accompany titanium in laboratory separa¬ 
tions, and have likewise been deposited together by 
geochemical processes. They show conspicuously 
the phenomenon of a comparatively rare element 
being masked by a very similar abundant one, a 
phenomenon investigated by Goldschmidt and 
named by him * camouflage \ 

Tantalum and niobium being in many oases only 
present in a concentration of 1 in 1,000,000, it is 
necessary before applying the X-ray method to 
increase the concentration by a chemical one. 
Such a combination of chemical and X-ray methods 
proves in several oases to be very useful, especially 
in determining the abundance of the rarer elements 
in the lithosphere or in meteorites. While ex¬ 
haustive data are available on the abundance of 
the more common elements, as shown by the well- 
known work of Clark and Washington, before 
X-ray methods were introduced, scarcely any data 
were available on the abundance of many of the 
rarer elements, though these constitute the majority. 
To determine the abundance of the latter in the 
lithosphere, the following method proved very 
useful. A large number of samples of igneous rocks 
were taken, in the same proportion as they occur 
in the earth's crust, and the mixture of the samples 
analysed by combined chemieal and X-ray methods. 

dfiop.—The method of quantitative X-ray 
analysis is very useful in investigating both common 
metals, such as commercial samples of iron, and 
also alloys of precious metals such as platinum. 
In tiie former case, minute amounts of vanadium, 
chromium, and so on, can also be determined by 
other than X-ray methods, for example, by the 
recently highly developed method of electro- 
analytical titration, but in this case it ia necessary 
to dissolve the alloy, whereas in the X-ray invest!- 
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gation this is not necessary so long as the pro¬ 
portion of the metal present is not less than one in 
ten thousand. The X-ray method has greater 
advantages in the case of the platinum metals, 
where chemical analysis is very tedious. 

Soil Samples .—The analysis of soil* samples 
should be quoted as a third case. The phosphorus 
content, for example, can be determined conveni¬ 
ently and quickly by adding zirconium oxide to the 
sample and comparing the intensity of the phos- 
phorus-Xaj and zirconiumlines. 

We have discussed so far the use of X-ray emis¬ 
sion spectra for analytical purposes. An entirely 
different method of X-ray analysis makes use of the 
selective absorption by the sample containing the 
element to be determined. This method, worked 
out by Glocker, can be used where one heavy 
element is present in large excess over several light 
ones, but in general it is preferable to use the 
emission method. 

We may refer in passing to the great progress 
made in quantitative optioal spectrosoopy. This 
progress is due to a great extent to the fact that 
the principle which was found very useful in the 
domain of X-ray spectroscopy, namely, the addition 
of a reference substance to the sample to be investi¬ 
gated, has also been introduced into optical spectro¬ 
scopy. In the case of elements such as lead, zinc, 
cadmium, or the alkali metals, the optical method 
can be used with equal advantage, or in some 
special cases even more successfully than the 
X-ray method, but in the case of elements forming 
refractory compounds, such as the titanium group, 
the vanadium group, the rare earths, and so on, the 
optical method encounters serious difficulties which 
do not occur in the X-ray method. 

Summary. 

Quantitative analysis by X-rays is best carried 
out by first mixing the substance to be determined 
very thoroughly with a suitable reference substance. 
The intensity ratio of the reference line and the 
line to be determined is determined empirically 
beforehand. To avoid the disturbing effect of 
cathode rays, the sample is bombarded by X-rays, 
and the secondary spectrum investigated. As the 
presence of large amounts of certain impurities can 
influence the intensity ratio of the lines to be com¬ 
pared, it is necessary to know for each element 
under which conditions an exact determination is 
possible, and to choose the reference line accord¬ 
ingly. In the case of an approximate determina¬ 
tion, and also in several oases of exact determina¬ 
tion, this precaution is not necessary. The chief 
application of the method is the determination of 
rare elements present only in small amounts* where 
chemical methods more or less fail and the 
advantages of the X-ray method are most pro¬ 
nounced. Very promising also is the combination 
of the chemical and X-ray methods, as this allows, 
for example, a determination of all the rarer ele¬ 
ments in the earth's crust and in meteorites. The 
analysis of soil samples (determination of the 
phosphorus content, etc.) and of alloys are further 
important applications. 
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Cancer Research. 


rpHE twenty-seventh annual report of the Im-' 
-I penal Cancer Research Fund contains, in 
addition to the usual survey of the work published 
from the laboratory during the year, an unusual 
feature in the form of a review by Dr. W, Cramer 
of certain aspects of experimental carcinogenesis. 
It is proposed to include such critical commentaries 
in future reports, and there can be no doubt that 
this policy will enhance the value of these publica¬ 
tions, for in no branch of medical research is it more 
necessary to pause from time to time to order our 
conceptions of the central problems. 

The criticism is often made by those who are 
uninstructed in the facts that cancer research is 
sterile of results, and if by results is meant the 
complete explanation of malignant disease and 
the production of a perfect cure for it, the criticism 
is justified. But those who are better informed 
realise that, apart from some stupendous fluke, 
the secrets of cancer will only be revealed by per¬ 
sistent and laborious work in as many directions 
as possible. Unemotional work of this nature 
has been carried on by the Imperial Cancer Re¬ 
search Fund for twenty-seven years, and though 
it has not resulted in the elucidation of the main 
questions, it has provided us with such a wealth 
of detailed knowledge that we may claim to know 
more about the malignant processes than we do 
about many other biological phenomena that are 
accepted as the commonplaces of existence. 

In this summary of the work of the current year, 
Dr. J. A. Murray, Director of the Fund, directs 
attention to certain observations which are of 
considerable interest. Continuing his work on 
carcinogenesis, Dr. W. Cramer has come to the 
conclusion that the development of carcinoma is 
not entirely due to changes occurring in the epi¬ 
thelium, but depends to some extent upon trie 
removal of local inhibitory factors present in the 
other tissue elements. His observations suggest 
that the process of carcinogenesis consists of two 
phases—one a process of long duration which 
induces the condition of potential malignancy in 
the epithelial cells, and the other, a breaking down 
of the local resistance or inhibition which prevents 
the realisation of this potential malignancy. Exactly 
whioh of the tissue elements are concerned in this 
inhibition is not known, but it is possible that the 
wandering cells which accumulate under the hyper¬ 
plastic epithelial cells of skin which has been treated 
with tar may be responsible. Certain observations 
by Dr. Ludford may have a bearing on this ques¬ 
tion. He has shown that in tumour-bearing 
animals vitally stained with * trypan blue, the 
macrophages which take up the dye tend to ac¬ 
cumulate around the tumours, though this dis¬ 
tribution varies considerably in different types of 
growths. In view of the fact that the same type 
of macrophage is concerned with the taking up of 
metallic oolloida from the blood-stream, it is pos¬ 
sible that the action of metals on tumours may be 
an indirect one exercised through the macrophages. 

Continuing his observations on the metabolism 
of the malignant cell, Mr. Crabtree, applying the 
method developed by Prof. Warburg to the numer- I 
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ous strains of transplantable tumours available in 
the laboratories of the Fund, has confirmed War¬ 
burg^ discovery that the cancer cell can split sugar 
into lactic acid in a far greater degree then normal 
cells. Since this process is not confined to the 
cancer cell, it cannot be utilised as a test for malig¬ 
nancy, but it does indicate an important metabolic 
activity in which the tumour differs from the normal 
tissue ; and since the metabolism of a cell is an 
expression of its vitality which can be measured, 
this technique offers a far better method for the 
study of the mode of action on the cell of thera- 
utic agents than we have hitherto possessed. Mr. 
abtree has started an investigation along these 
lines on the therapeutic action of radium which 
promises valuable results. 

Owing to the work of Gye and Barnard, much 
attention has been directed of recent years to the 
study of the filterable tumours of fowls. Dr. A. M. 
Begg has studied such a tumour which in the course 
of three years has altered in character from a slowly 
growing fibro-sarcoma of low malignancy to a 
more cellular, more malignant tumour transmiss¬ 
ible by cell-free extracts. It is highly probable, 
though not proved, that the tumour acquired the 
property of filterability with its assumption of a 
greater degree of malignancy. 

An exceedingly significant observation on the 
Rous tumour has been made by Dr. Begg and Dr. 
Cramer. It has been claimed that it is possible 
to transform normal cells of the fowl into malignant 
colls by the action of various substanoes such as 
arsenious acid, indol, and skatol. Further reports 
have been published of the isolated production of 
the Rous sarcoma by the inoculation of extracts 
of normal fowls’ testis or pancreas. These results 
have not been confirmed by other workers, but 
Drs. Begg and Cramer have brought forward evi¬ 
dence to show that such tumours may accidentally 
occur from the unsuspected contamination of labora¬ 
tory apparatus with the virus of the Rous sarcoma. 
Such accidents are not unknown in the history of 
bacteriology, and the suggestion is made that 
these anomalous findings were due to experimental 
errors. 

Dr. Cramer’s review of experimental carcino¬ 
genesis is worthy of special study. The study of tar 
cancer in mice has thrown new light, for example, 
on such matters as the age incidence of malignant 
disease, and its occurrence in certain industrial 
occupations. It is responsible for the conception 
that different individuals of the same species vary 
in their susceptibility to the factors which are known 
to be associated with the development of malignant 
disease. If a oertain proportion of human beings 
are susceptible to these factors, irrespective of dwell¬ 
ing-place, climatic or social conditions, the total 
incidence of oanoer in all forms is likely to be the 
same in every nation; but local circumstances 
might lead to the relative prevalence of, say, in¬ 
testinal or uterine canoer in any nation. This 
conception would offer a satisfactory explanation 
for the difference in the organ incidence of oanoer 
which is such a striking feature in-the statistics of 
different opuntijes. 
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Obituary. 


Dr. Charles Hose. 

D R. CHARLES HOSE, whose death on Nov. 14 
we much regret to record, was bom on Oct. 12, 
1863. From his father he inherited that love of wild 
Nature which characterised him throughout his life. 
As a boy, he was a keen naturalist and continued 
his habit of collecting and observing while at 
Felsted School. In 1882 he was admitted to Jesus 
College, Cambridge, but did not take a degree, as 
in his second year his uncle, the Bishop of Singa¬ 
pore, Labuan, and Sarawak, Obtained for him a 
cadetship under Rajah Sir Charles Brooke, and on 
April 16, 1884, he landed at Kuching and was at 
once sent to the Baram district, where he re¬ 
mained for about eighteen years. In 1904 he was 
appointed Resident of the Rejang district and 
retired on Aug. 20, 1907, when he returned to 
England. In 1916, Dr. Hose was appointed superin¬ 
tendent of the munitions factory at King’s Lynn, 
and in 1918 was chairman of the Cotton-waste 
Mills Investigation Committee. 

Dr. Hose was given an honorary Sc.D. at Cam¬ 
bridge in 1900, and was elected an honorary fellow 
of Jesus College in 1926. He was a member of 
various scientific societies and the recipient of 
orders from several European countries. A list 
of the publications by Charles Hose, compiled by 
Prof. G. H. F. Nuttali, is given in “ Fifty Years of 
Romance and Research of a Jungle-Wallah at 
Large ” (1927), in which book will also be found an 
enumeration of the new genera and species of 
animals collected by him. A perusal of the titles 
of the papers written by Dr. Hose or with his 
collaboration, and of those dealing with the speci¬ 
mens he collected, will give some idea of his re¬ 
markable energy and the width of his interests. 
The result of his labours has been to add greatly 
to our knowledge of the zoology of Sarawak, and all 
anthropologists acknowledge the unrivalled extent 
and value of his contributions to the ethnography 
of that country. 

Mention should also be made of the prolonged 
investigations made by Hose into the cause of 
beriberi; he came to the conclusion that the 
principal cause of this disease in Borneo was the 
consumption of mouldy rice. It is now admitted 
that the disease is frequently due to a preponderant 
consumption of white rice, that is, rice which has 
been polished by the removal of the husk and 
outer layers whioh alone contain the all-important 
vitamins. Dr, Hose's observations and experi¬ 
ments provided valuable data towards the elucida¬ 
tion of this problem. It was also due to his per¬ 
sistent efforts that the wealth of Sarawak has been 
enormously increased by the discovery and develop¬ 
ment of the greatest petroleum-producing^ area, 
except Burma, within the bounds of the British 
Empire. Hose was an insatiable collector, and a 
large number of museums throughout the world 
contain zoological and ethnographical specimens 
and collections given by him, but he did not neglect 
plants and geological specimens. 

When I was preparing for the Cambridge Ex- 
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pedition to Torres Straits, I received a most 
cordial invitation for my party to visit Dr. Hose 
in the Baram district. His offer was so tempting 
in its promises that I could not refuse/and the 
results of that visit have been far-reaching. We 
had the opportunity of seeing the respect and 
affection in which the Resident was held by the 
varied tribes of the district, and how they came to 
him with their difficulties, which were often of a 
personal and intimate nature. None of us will 
forget the wonderful gigantic peace celebration 
which cemented friendship between various es¬ 
tranged tribes and incidentally proved the power 
and beneficence of the Government. 

We found that Hose had a very extensive 
and detailed knowledge of the natives, which was 
stored in his remarkable memory and more or less 
recorded in notes. He then began to collaborate 
with Dr. W. MacDougall, and the partnership 
finally resulted in the great and richly illustrated 
work, “The Pagan Tribes of Borneo ” (2 vols., 1912), 
which will bo a lasting memorial to Charles Hose. 
It was a happy combination, for though he was 
supreme as a collector and observer, Hose had 
never had a scientific training, and the method and 
restraint of MacDougall were of great service in 
bringing the great wealth of crude matter into due 
form. 

To the last Dr. Hose retained his youthful en¬ 
thusiasms and outlook; he was always seeking to 
know about things, and when that knowledge 4 was 
obtained he utilised it in various ways. He was 
essentially a field naturalist, and these qualities, 
oombined with his genial character and his sym¬ 
pathetic appreciation of native thought and cus¬ 
tom, enabled him to become a notable adminis¬ 
trator who has left an indelible impression on his 
beloved Sarawak. A. C. H addon. 


Prof. Richard Zsigmondy, 

Science generally has suffered a very severe loss 
by the recent death of Prof. Richard Zsigmondy, 
late Director of the Institute for Inorganic Chemistry 
at Gottingen. For years he has been one of the 
most prominent figures in the field of colloid 
chemistry. 

Richard Zsigmondy was born in Vienna on 
April 1 , 1865. Even as a young boy he showed 
great aptitude for experimental science, and he 
pursued the study of chemistry at the Technical 
High School at Vienna and at the University of 
Munich. After graduating for the degree of D.Phil., 
he became private assistant to Prof. Kundt at 
Berlin, and in 1893 he obtained his “ Privat- 
dozent '* at the Technical High School at Graz. 
Four years later he was employed as scientific 
worker by the well-known firm of glass manu¬ 
facturers, Schott of Jena. The outcome of his 
investigations with this firm was the preparation 
*of a specially uniform Jena opalesoent glass. After 
leaving the firm, Zsigmondy became a private 
teacher in Jena, and It was during this period that 
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he carried out and completed some of his most 
well-known investigations. 

Zsigmondy's early work was concerned with glass 
and the oolours produced by the presence of metals 
or metallic oxideB. This led him to take up the 
study of colloid chemistry, and in 1898 he published 
his well-known work on colloidal gold. He success¬ 
fully prepared gold sols of reproducible properties 
and showed that they owed their colour to minute 
particles of metallic gold, which were held in 
suspension by the electric charge they possessed. 
He further showed that removing this charge by 
the addition of eleotrolytes precipitated the gold 
and it was impossible to bring the precipitate 
back into suspension. Zsigmondy very quiokly 
realised that the colour of his gold sols closely 
resembled that of gold ruby glass, and he turned 
his attention to this material, with the result that 
he definitely proved that ruby glass also owed its 
colour to the presence of very minute crystals of 
metallic gold. 

Another problem which was attracting a great 
deal of attention at this time was the constitution 
of Cassius purple. Very many chemists, includ¬ 
ing Berzelius, believed that this substance was a 
chemical compound, but the whole question was 
Batisfactorily solved by Zsigmondy when he synthe¬ 
sised the purple from colloidal gold and colloidal 
stannio acid. Furthermore, his method of determin¬ 
ing the relative protective power of hydrophyllio 
colloids by means of the gold number is familiar to 
all colloid chemists. 

These investigations on colloids proved that for 
the successful observation of these saudl colloidal 
particles more refined apparatus was necessary. 
Zsigmondy concentrated hia energies on the solution 
of this problem and conceived the idea of the 
ultr&microBcope, which, with the collaboration of 
Prof. Siedentopf, he brought out in 1904. This 
new apparatus enabled chemists to observe particles 
which hitherto had been invisible and it gave a new 
impetus to the direct study of the Brownian 
movemeht. 

In 1907, Zsigmondy was called to Gottingen as 
Director of the Institute for Inorganic Chemistry, 
which he converted into a school of oolloid chemistry 
where students from all over the world collected 
to study this branch of chemistry. During the 
early period of his stay at Gbttingen, Zsigmondy 
turned his attention to the study of gels and gel 
structure, and he put forward the generally accepted 
capillary theory for the explanation of vapour 
pressure curves of silica gels as determined by van 
Bemmelen. His work during this period gave 
the study of gel structure a new interest and 
importance in tie minds of ohemists. 

Later, Zsigmondy became interested in the pre¬ 
paration of collodion membrane filters. With 
characteristic thoroughness he explored the various 
ways and means of obtaining reproducible filters 
of definite and uniform pore size. This was essential 
if the filters were to be of any use in either oolloid 
chemistry or bacteriology and biology. The final 
outcome of a period of intensive investigation and 
experiment was the preparation of the now widely 
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used Zsigmondy membrane filters. These investi¬ 
gations were carried still further with the produc¬ 
tion of very uniform ultrafilters of varying pore 
size down to a diameter of about 4 With 
further work he succeeded in preparing * cella 5 
filters for use with organic solvents. Zsigmondy 
was awarded the much-ooveted Nobel Prize for 
chemistry for 1925 in recognition of his important 
pioneer work in the comparatively new field of 
colloid chemistry. 

Zsigmondy made some excellent contributions 
to the literature on colloids in general. In 1905 
his “ Erkenntnisa der KoUoide ”, containing a full 
account of the development of the ultramicroscopc 
and of his original work, was published. The first 
edition of his general treatise on colloid chemistry 
appeared in 1912, and a completely rewritten 
edition in 1927. Another contrioution, in which 
he collaborated with Dr. Thiessen, is " Kolloides 
Gold ”, which is one of the few standard works on 
the subject. 

In February 1929, Zsigmondy was forced by 
failing health to retire from his duties at the 
Institute, and in October last he died at his home 
at Gottingen. To those who had the privilege of 
working under him, it was felt as a personal loss 
of an inspiring teacher and a sincere friend, while 
the whole scientific world must feel that one of 
its great men has passed away. 


Dr, T. Wemyss Fulton. 

More than fifty years ago Thomas Wemyss 
Fulton and I worked side oy side in Turner's 
dissecting-room in Edinburgh, with David Bruce 
and No$l Paton among our comrades there. 
D. J. Cunningham, then senior demonstrator, was 
studying the anatomy of the ChaUenger marsupials ; 
the junior demonstrator was designing the Cath- 
cart microtome ; and the laboratory attendant, 
‘ old Stirling \ the real first inventor of the mioro- 
tome, was making his exquisite preparations, as 
Goodsir had taught him to do. A prize, of some 
value for those days, was given for the best dis¬ 
sections of the year; I have forgotten its name, 
but I remember that I won it one year and Fulton 
the next. Scholarships were few and scanty. 
Many of us found some employment, to help pay 
our way—in part or whole; and Fulton, witn 
indomitable strength, courage, and self-denial, was 
a telegraphist by night in the G.P.O. and a medical 
student by day. He graduated with first-class 
honours ; and when he took his M.D., three years 
later, his thesis was a study of * telegraphists' 
crampbased both on observation ana experi¬ 
ence. 

John Murray, a good judge of men, took Fulton 
as one of his assistants in the task of seeing the 
ChaUenger Reports through the press. After a 
couple of years of this useful experience, Prof. 
Cossar Ewart brought him into the Scottish 
Fishery Board's service; and there he remained, 
afterwards becoming the Board's scientific superin¬ 
tendent under the Act of 1895. 

Dr. Fulton's own papers began to appear in the 
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Board’s report for 1888, and the output went on 
steadily lor thirty-four years. He made countless 
observations and not a few discoveries regarding 
fishes, their early development and subsequent 
rate of growth, their migrations and distribution, 
their habits and their food, Some of his best 

K rs were those in which he demonstrated (in 
and later) the cyclonic surface-currents of the 
North Sea, and the influence of this circulation on 
the distribution of fish-eggs and young fishes. 

Beam-trawling began in Scotland just a little 
while before Fulton came to the Fishery Board ; 
the otter trawl followed about 1895, and at once 
ousted the beam ; and the fishermen complained 
bitterly of the new industry. At first the Board 
was little in favour of restrictions ; in 1884 it pro¬ 
nounced against a mare clausum , adding, however, 
that " the true principle is freedom, qualified by 
such regulations as in the common interest may be 
found just and necessary Dr. Fulton’s sym¬ 
pathies were all with the line-fishermen ; he wished 
to protect them, and his influence had a deal to do 
with shaping the policy which closed the Firths of 
Forth and Clyde and the great area called the 
Moray,Firth. He convinced himself, more than 
forty years ago, that there had “ already been a 
gradual and considerable diminution of the average 
catch of Scotch beam-trawlers, per ton of the 
vessel’s tonnage ” ; and he said that “ it would 
not be seriously contested that the supply of fish, 
relative to the machinery of capture, has dimin¬ 
ished and is likely to continue to diminish 

Very difficult questions soon arose out of the 
closure of the Moray Firth, and helped to turn 
Fulton’s attention to the thorny subject of mari¬ 
time law. In 1911 he published his magnum opus , 
on the “ Sovereignty of the Sea ”. The lawyers 
have not always, I believe, seen eye to eye with 
him on matters of opinion or interpretation ; but 
the book, obviously and admittedly, is a mine of 
historical information and curious learning. The 
earlier chapters, especially those on our troubles 
with the Dutch in Charles II.’s time, are delightful 
reading. D’Arcy W. Thompson. 


Col. Sib Thomas Holdicjh, K.C.M.G., K.C.I.E. 

Sib Thomas Hunoerford Holdich, who died 
on Nov. 2 at the advanced age of nearly eighty- 
seven, "spent most of his active life in the Survey 
of India, where he was largely engaged on Frontier 
and trans-Frontier work. His commission in the 
Royal Engineers dates so far back as 1862. His 
first war service was with the Bhutan Expedition 
in 1865, followed by the Abyssinian campaign in 
1867 afad the second Afghan War in 1678-80. But 
his survey career will chiefly be remembered by 
his work on successive boundary demarcation 
commissions, and probably he served on more of 
these than any other office. In 1884 he was with 
the Russo-Afgh&n Boundary Commission in con¬ 
nexion with which the Once famous, though now 
almost forgotten, Panjdeh incident took place. As 
superintendent of frontier surveys he was con¬ 
cerned with the extension of maps on and beyond 
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the Indian frontiers. During this period he was 
engaged in 1894 on the demarcation of the eastern 
boundary of Afghanistan, between that country 
and the frontier tribes. In the following year 
he was with the Pamir Boundary Commission. 
Finally, he was appointed chief commissioner for 
the demarcation of the frontier between Persia and 
Baluchistan. In 1898 he retired after thirty-six 
years’ service in India. 

With such a record it is not surprising that 
Holdich was appointed, shortly after his retirement, 
to be a member of the tribunal dealing with the 
disputed boundary between Argentine and Chile, 
which had been referred to King Edward as 
arbitrator. This tribunal, presided over by the 
late Lord M&cnaughton, heard evidence from both 
sides in London. A stage in the proceedings was 
reached, however, when it became necessary, 
through lack of geographical information, that the 
country in dispute should be inspected. For this 
purpose Holdich and a party of survey oflfioers 
visited Chile and the Argentine during the winter 
of 1901-2. After the additional evidence thus col¬ 
lected had been placed before the tribunal, King 
Edward gave his award in the autumn of 1902. 

In the meantime, the two countries decided 
that the actual boundary, as awarded, should be 
marked out on the ground in the presence of a 
commission appointed by the British Government. 
Holdich became chief commissioner for this pur¬ 
pose and again visited South America in the winter 
of 1902-3. The final settlement of this important 
boundary, which had been the cause of continuous 
and dangerous friction between Argentine and Chile, 
was at last completed. This was one of Holdich’s 
most successful achievements. He possessed in an 
eminent degree the art of conciliating divergent 
elements, which gave him a great advantage in 
dealing with questions of this kind. He had the 
pen of a ready writer and was also a fluent and 
pleasant speaker. The excursions which he made 
into the historical and picturesque aspects of trans- 
frontier exploration were much appreciated. He 
was also an admirable artist, ana brought back 
many pictures of the various places he visited. 

Holaich’s inclinations always seemed to tend 
towards the political, artistic, and literary, rather 
than to the scientific side of life, which did not 
really interest him. For his various services he 
was made at different times K.C.M.G., K.C.I.E., 
C.B., and C.I.E. He served as president of the 
Royal Geographical Society from 1916 to 1918, 
and he was the oldest holder of the Society’s gold 
medal. He was the author of several works, 
notably “ The Indian Borderland ”, “ The Countries 
of the King’s Award ”, and “ The Gates of India 
_ H. L. C. 


Rev. Camillo Mhlzi d’ Ebil. 

Father Camillo Melzi d’ Eril, who died on 
Mar. 10 last, was bom on Jan. 6,1851, and thus at 
the time of his death was one of our oldest seismo¬ 
logists. He was educated at the Carlo Alberto 
College, Moncalieri, and later was admitted to the 
Bamabite Order. In 1873 he joined the teaching 
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staff of the Collegio alia Querce at Florence. Here 
he was a colleague of Father T. Bertelli, the founder 
of microseismology. For many years he was 
director of the geodynamic observatory belonging 
to the college. Following in Bertelli’s footsteps, 
Meizi made a special study of microseismic motions, 
concluding that their frequency increased with a 
low barometric pressure, but that it was independent 
of the velocity of the wind. On the death of 
Bertelli, he contributed a valuable account of his 
life and work to the BoUettino of the Italian 
Seismological Society (vol. 10, pp. 179-196 ; 1904), 

C. D. 

We regret to announce the following deaths: 

Sir Sainthill Eardley-Wilmot, K.C.I.E., from 1903 
until 1906 Inspector-General of Forests in India, on 
Nov. 13, aged seventy--seven years. 

Dr. Ninian Mclntire Falkiner, for about twenty 
years Medical Superintendent of Statistics for Ireland, 
on Oct. 30, aged seventy-four years. 
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Mr. G. B. Francis, formerly a director of British 
Drug Houses, Ltd., who was an original member of 
the Society of Chemical Industry and for many years 
an honorary auditor of the Pharmaceutical Society, 
on Nov. 6, aged seventy-nine years. 

Prof. G. A. Goodenough, since 1910 professor of 
thermodynamics at the University of Illinois, known 
for work on the properties of saturated and super¬ 
heated vapours, on Sept. 30, aged sixty-one years. 

Dr. James Cosmo Melvill, who was elected a fellow 
of the Linnean Society so long ago as 1870 and was 
also a past president of the Conchological Society, on 
Nov. 4, aged eighty-four years. 

Sir Archdall Reid, K.B.E., author of works on 
heredity in man and allied subjects, on Nov. 18, aged 
sixty-nine years. 

Dr, Samuel Rideal, president in 1918 of the Society 
of Public Analysts, who was well known for his work 
on sewage purification, on Nov. 13, aged sixty-six years. 

Dr. Harold W. T. Wager, F.R.S., formerly*H.M. 
Staff Inspector of Schools, Secondary Branch, Board 
of Education, who was president of Section K (Botany) 
of the British Association at the South Africa meeting 
in 1905, on Nov. 17, aged sixty-seven years. 


News and Views. 


The debate in the House of Commons on Nov. 20 
on Empire timber resources was largely confined to 
a reiteration of the view that the world will be faced 
with a famine in softwood coniferous supplies in some 
thirty years’ time. The debate originated from a 
resolution moved by Sir George Courthope to the 
effect “ that the threatened shortage of commercial 
so/twood timber demands the serious attention of 
His Majesty’s Government ”. Sir George said that 
foresters regard the position with grave alarm. This, 
however, is stating but half the case, for many timber 
merchants agree with the foresters. On the other 
hand, there is a body of opinion comprising both 
foresters and timber merchants who do not acquiesce 
in this alarmist view. They hold that as the supplies 
of the commodity in question become less abundant 
prices will rise, other materials will replace, to some 
extent, the softwood timbers ; and that, with the 
ingenuity and adaptive faculty of the various trades, 
matters will readjust themselves. The arguments 
concerning the exhaustion of Canadian supplies in 
thirty years, the competition of the United States 
with the British Empire, and the scanty supplies which 
would by then be left in Northern Europe, have all 
been alluded to in our columns on previous occasions. 
It is not, however, apparent upon what source of 
information Sir George Courthope bases his statement 
that 44 in Russia, certainly within twenty-five or 
thirty years, production will be forced down to a 
limit which does not exceed their own requirements, 
and the capacity to export timber will have ceased 
This is very far from being in agreement with opinions 
held by some continental experts, who are probably 
in a far better position to know the true position 
than most in Great Britain. 

After an appreciative allusion to the ten years’ 
work of the Forestry Commission, which has planted 
140,000 acres of softwoods and 6000 acres of hard¬ 
woods, and has rendered assistance to local authorities 
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and private enterprise to deal with some 50,000 acres 
more, Sir George Courthope said that the Commission 
would shortly be planting 40,000 acres a year. He 
suggested that a good deal could be done in en¬ 
couraging the replanting and conservation of existing 
woods, that there is very definite scope for research, 
and that the laboratory at Princes Risborough will 
be so extended as to enable it to deal with forest 
products from all parts of the Empire. In the debate 
which followed, in which the replanting of areas 
felled during the War and since, was strongly stressed, 
Mr, Buxton stated that the late Government announced 
last spring a programme of £5,500,000 for the next 
deoade’s work with a planting programme of 237,000 
acres and 1500 small-holdings attached. The plan 
adopted by the present Government involves a sum 
of £9,000,000, an area of 350,000 acres, and the pro¬ 
vision of 3000 small-holdings, and it is hoped that 
this big programme will have a really useful effect on 
the rural economy in many districts and help to retain 
the rural population. 

The cause of the preservation of the wild fauna of 
the British Empire cannot but benefit from the 
publicity given to it in the debate in the House of 
Lords on Nov. 21. No political partisanship is shown 
in this matter, for every speaker spoke with abhor¬ 
rence of the slaughter which has been carried out 
under the name of * sport Two widely different 
aspects of the question of killing wild animals cropped 
up in the course of the discussion. There is the new 
development of the running down and shooting of 
antelopes and the like by means of motor-cars, an 
inexcusable travesty of the sporting idea, which is 
not only condemned on all hands, but, as Lord Pass- 
field pointed out, is also definitely illegal. The 
difficulty in Tanganyika is just that which confronts 
the animal protectionist, whether he is dealing with 
legal shooting grounds or great animal reserves, 
namely, that the law is bound to be ineffective in 
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face of the criminally disposed hunter, if the area is 
not under thorough surveillance by a large staff of 
wardens. This is an expensive business unless, as 
some of the colonies have contrived, the cost of 
supervision is borne by the profits made from the 
neoessary reduction of surplus wild stock. The 
Legislative Council and the Governor of Tanganyika 
are doing their best to prevent illegal and excessive 
shooting, and the debate should encourage them in 
their efforts. 

The second aspect is the slaughter of wild animals 
by natives in their own territory. This question 
cannot reasonably be confined, as the Earl of Onslow 
suggested, to the protection of crops against depre¬ 
dations or of human beings against dangerous foes. 
From time immemorial the natives have depended 
on their own wild animals for food, and to deprive 
them of this right would seem to be a hardship. The 
difficulty is that in recent years there has been a 
tendency in some parts to slaughter for the sake of 
killing, irrespective of actual food requirements. We 
have been assured by African travellers that this 
development is directly due to the inordinate killing 
caused by sporting expeditions, the native, less 
passive than he would seem, saying to himself that 
since the whites are killing out the animals, he may 
as well kill them also. Here the cure would seem to 
be the setting of a good example rather than penalties 
which must give the impression of unjust differentia¬ 
tion. But where a real danger of extermination Iootub 
on the horizon, every effort must be made to protect 
the threatened creatures from anyone whomsoever. 
It strikes us as curious and inconsistent that while 
all this strong and unanimous discussion concerns 
itself with the wild creatures in wild country, where 
the danger of extermination is on the whole far off, 
men may still kill the last remnants of some of the 
interesting relics of the British fauna, to their own 
considerable profit, and without running the risk of 
the slightest penalty, for except in the case of the 
grey seal there has been no attempt on the part of 
the British legislature to protect British mammals. 

Subject to the approval of the Charity Commis¬ 
sioners, an agreement has been reached between the 
Radcliffe Trustees and Sir William Morris, Bart., 
president of the Radcliffe Infirmary, by which the 
. Trustees will sell to Sir William (on behalf of tho 
Infirmary and the University Medical School) the 
whole of the Observatory grounds, which extend to 
more than nine acres, and the Trustees will take a 
lease of the Observatory buildings and part of the 
grounds for a period of five years, to enable the 
completion of the observational programme on which 
the Observatory has for some years been engaged, the 
determination of the proper motions of some 30,000 
stars in the Kapteyn Areas. The Radcliffe Observa¬ 
tory will then be moved to South Africa. Its new site 
has not yet been finally selected, but it will be some¬ 
where on the high central plateau, where the at¬ 
mospheric conditions for astronomical work are second 
to none in the world. 

Like the Radcliffe Library and the Radcliffe 
Infirmary* the Observatory was formed by the 
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trustees of the estate of the famous physician, John 
Radcliffe (1650-1714), the first Radcliffe Observer 
being Thomas Hornsby (1733-1810), who was 
appointed in 1772 and under whose direction the 
observatory was erected and equipped at a cost of 
£28,000. The original instruments included two 
quadrants and a transit instrument, a zenith sector, 
an equatorial and a Dollond achromatic refractor, to 
which later on a Newtonian reflector by Herschel was 
added. Hornsby had succeeded Bradley as Savilian 
professor in 1763, and on the erection of the Obser¬ 
vatory commenced a regular series of transit observa¬ 
tions. At present the Observatory is the second 
oldest in the British Isles, and it has been the scene of 
the labours of many notable astronomers. Radcliffe 
was a fellow of Lincoln College, Oxford, and graduated 
as a bachelor of medicine in 1676. After practising for 
some years in the University, ho removed to London 
and soon rose to the head of his profession, occupying 
much the same position that Sydenham did before him. 
Of strong common sense and independent views, he 
was very outspoken and sometimes rough, but of great 
liberality. He died at Carshalton, Surrey—according 
to his earliest biographer u a victim to the ingratitude 
of a thankless world and the fury of the gout 1 '—but he 
was buried on Nov. 27, 1714, with much ceremony at 
St. Mary’s, Oxford. 

Hearty congratulations were due this week to the 
veteran Sir James Crichton Browne, who, on Thurs¬ 
day last, celebrated his eighty-ninth birthday ; and 
also to Prof. Horace Lamb, who, on Wednesday last, 
attaiuod his eightieth birthday. Sir James Crichton 
Browne was educated at Dumfries Academy, graduat¬ 
ing thence, in the medical faculty, at the University of 
Edinburgh. For forty-seven years he was Lord Chan¬ 
cellor’s Visitor in Lunacy. For many years he was 
treasurer of the Royal Institution. Despite his great 
age, his interest in the Royal Institution is main¬ 
tained ; at the ensuing general meeting of members on 
Dec. 2, he will attend and make a presentation to a 
retiring officer of the staff whose services have covered 
half a century. Sir James Crichton Browne was 
elected into the Royal Society in 1883. 

For upwards of forty-five years, Prof. Lamb has been 
recognised as the most prominent and successful 
worker in applied mathematics in Great Britain. In 
hydrodynamics he is a world-known authority. In 
the mathematical questions involved in the discussion 
of forces in aircraft, the action of screw-propellers, and 
stresses in aeroplane structure generally, his assistance 
has proved of high value. Awarded the Royal 
Society’s Royal medal in 1902 for mathematical in¬ 
vestigations, this was confirmed in ampler measure in 
1923 by the allotment of the Copley medal. President 
of the British Association at the Southampton meeting 
of 1926, Prof. Lamb gave an address dealing in the 
main with geophysics. But some remarks of his on 
that occasion may be recalled as bearing on certain 
recent aspects of officialism in the State. 11 The habit 1 ', 
he said, “ of sober and accurate analysis which scien¬ 
tific pursuits tend to promote is not always favourable 
to social and economic theories, which rest mainly on 
an emotional, if very national basis. There is, I think, 
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a certain dumb hostility, which, without venturing on 1 all the true relationships of the four groups into which 


open attack, looks coldly on scientific work except so 
far as it is directed to purposes of obvious and im¬ 
mediate practical utility.” Prof. Lamb was elected 
into the Royal Society in 1884. 

It is satisfactory to learn that the structural altera¬ 
tions lately decided upon at the Royal Institution are 
going forward with a minimum of delay, so that the 
amenities enjoyed in normal times by the general 
body of members are within reasonable distance of 
renewal. Further, that these alterations are so de¬ 
signed that the aspects and qualities of the historic 
rooms and of the theatre are being carefully pre¬ 
served. We trust, as do many who hold the Royal 
Institution in deep regard, that in the end that old- 
time atmosphere, that flavour of great personal 
traditions which here appeals so strongly, will be found 
not entirely disconnected with the efforts of re¬ 
habilitation. If any doubt existed as to the advis¬ 
ability of reconstructing the theatre, it has been 
removed during the dismantling of the structure by 
the disclosure of the dangerous condition of the wood¬ 
work. In the course of & century, dry-rot had 
obtained a hold in many parts. 

The financial problems arising from the various 
alterations to the Royal Institution are, of course, 
extremely onerous. Although those whom we may 
perhaps oall the friends of the Royal Institution have 
generously responded to a first financial call entailed 
by the scheme, a balance of about £17,000 is still 
required. The Royal Institution with its laboratory, 
fine library, and rota of experimental and philosophical 
lectures, is something beyond a mere London society 
of persons interested in the movements and progress of 
scienoe. In effect it is a bequeathment to posterity 
by Rumford, Davy, Faraday, Dewar, the repercus¬ 
sions of which are international. Accordingly strong 
hopes are entertained that the necessary sum will be 
forthcoming. Apart from physical science it is worth 
recalling, that the Royal Institution in early days took 
a hand in the promotion of geology and mineralogy. 
By the year 1804 a museum of more than 3000 mineral 
specimens and fossils had been brought together, in¬ 
cluding a special collection of minerals formed by Davy. 
During the years 1806-7 Davy lectured occasionally 
on geology as well as chemistry, and he was one of 
those present at the meeting in Freemason's Tavern, 
Great Queen Street, on Nov. 13, 1807, when it was 
resolved to institute a Geological Society. Faraday 
become a member of the Geological Society in 1824. 

In his Croonian Lecture on “ The Developmental 
History of the Primates", delivered to the Royal 
Society on Nov. 21, Prof. J. P. Hill gave an illuminat¬ 
ing summary of his investigations, extending over 
many years, on the evolution of the plaoenta and the 
early phases of the embryo in the Primates. The 
results of this difficult and exacting work emerge from 
the complexities, which are so bewildering to all 
except a few specialists, as a lucid statement defining 
a series of facts of observation easily susceptible of 
confirmation. Hence the evidence provided by Prof. 
Hill's laborious researches .should establish once for 
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he subdivides the Primates. Man and the anthropoid 
apes are inoluded in the same group, which was de¬ 
rived from the stage revealed in monkeys, both of the 
Old and the New World. This Pithecoid stage is 
clearly an advance on the Tarsioid type of plaoenta - 
tion, which is displayed in the solitary survivor of 
the group, the speotral tarsier. It is equally certain 
that the Tarsioid placentation was derived from a 
primitive Lemuroid type, which can be inferred from 
the common denominator of the diversely specialised 
forms found in the living lemurs, galagos, lorises, and 
indrisinee. Prof. Hill has demonstrated that the 
Lemuroidea certainly belong to the order Primates, 
and that man is nearly related to the anthropoid apes, 
the common ancestors of which must have passed suc¬ 
cessively through both Tarsioid and Pithecoid stages* 
in their descent from some pre-Tertiary Lemuroid. 
The evolutionary process of adaptive specialisation 
involves a speeding-up and an abbreviation of the 
developmental processes. 

The Huxley Memorial Lecture of the Royal Anthro¬ 
pological Institute was delivered by Baron Erland 
Nordenskiold in the lecture theatre of the Royal 
Society, Burlington House, on Nov. 26. Baron 
Nordenskiold chose os the subject of the address “ The 
American Indian as Inventor ”, a subject on which his 
prolonged study of American technology and his 
journeys of anthropological exploration in Central and 
South America have made him peculiarly competent to 
speak. In his lecture he dealt with the question as to 
the extent to which we may suppose that the American 
Indians have independently invented many things 
entirely uninfluenced by the Old World. He gave 
numerous examples of inventions and discoveries that 
must necessarily be of original Indian conception, 
seeing that they were unknown in the Old World prior 
to the discovery of America. Among such he men¬ 
tioned the use of poisonous manioc for food, tobacco 
and tobacco pipes, the rubber ball, rubber syringe, and 
the hammock; quinine, curare, and other poisons; the 
use of cayenne pepper in the preparation of a poison 
gas employed in siege warfare ; the welding of copper ; 
various kinds of musical instruments ; calculating by 
means of knotted strings by the decimal system, and so 
forth. He asked whether it may not reasonably be 
supposed, seeing that the Indians discovered so much 
that was unknown in the Old World, with its variegated 
culture, that they may also have discovered various 
things that were known there. In the course of the 
lecture it was repeatedly emphasised that what was 
said did not constitute any conclusive evidence that 
there might not have been some pre-Columbian inter¬ 
course between the cultures of the Old and the New 
World. Even if there had been intercourse, it does 
not constitute proof that everything of common posses¬ 
sion must necessarily derive from a common origin* 
At the dose of the lecture the Huxley Memorial Medal 
of the Royal Anthropological Institute was presented 
to Baron Nordenskiold by Prof, J. L. Myree, president 
of the Institute. 

The November issue of the Realist contains a 
stimulating article by Mr. J. B. 8. Haldane upto the 
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place of science in western civilisation. Mr. Haldane's 
forceful style is always attractive, but when it is 
exercised upon so fruitful a topic as the present it 
shows to particular advantage. The main thesis of 
the article is that western civilisation has completely 
failed to integrate into its intellectual structure the 
scientific ideas that furnished its material structure. 
There are thus two alternatives before it. In the first 
place, scientific ideas may not be accepted by the 
ruling class, in which event Mr. Haldane foresees 
further wars, spiritual decay, and a drying-up of the 
flow of real invention. The second alternative is 
that a serious attempt will be made to incorporate 
scientific ideas, as well as scientific inventions, in our 
national and international life. If this attempt were 
made, and succeeded, it would do much to fill the 
emotional gap which is left “ by the collapse of the 
religious picture of the universe ", for the scientific 
point of view is lofty enough to satisfy any of the 
aspirations of the human spirit. According to Mr. 
Haldane, Soviet Russia has chosen the second alter¬ 
native. He says that there is “ any amount ” of 
research being done in Russia, and that there is an 
intense general interest in science. The children in 
the towns of Russia, he avers, learn a great deal more 
science than* the corresponding children in England, 
and the scientific workers are relatively, though not 
absolutely, much better off than they are in Great 
Britain. While we agree with Mr. Haldane that 
western civilisation has far to go before it properly 
appreciates the true value of science, we cannot help 
contrasting his roseate account of Soviet Russia with 
the diametrically opposite estimate given by Mr. 
Lancelot Lawton a few pages further on in the same 
issue of the Realist. 

Db. Charles Singer also has an article in the 
November Realist , on the “ Dark Age of Science *\ 
After observing that science is a prooess and, like most 
processes, can be reversed, he states that, so far as 
science is concerned, the whole course of history 
presents no dearer division than that between the 
earlier Middle Ages or ‘ Dark Age * and the later 
Middle Ages or * Scholastic Age \ The critical event 
is the arrival of Arabian influence in the twelfth and 
thirteenth centuries. When in contact with a new 
medieval document, the first question that the 
historian of science asks himself is whether he can 
discern Arabian influence in it. If he can, the docu¬ 
ment is placed in the scholastio category ; if he cannot, 
in the Dark Age category. Dr. Singer exemplifies 
the characteristics of Dark Age 4 science ’ by reference 
to the “ Handboc ” of the monk Byrhtferth of the 
monastery at Ramsey. This was written half a 
century before the Norman conquest of England, and 
has recently been edited, with a translation, by Mr. 
S. J, Crawford. Byrhtferth was a good average Dark 
Age writer, and Dr. Singer condemns him and his con¬ 
temporaries, referring to “the sophisticated child¬ 
ishness, the inane learning* and the humourless 
edifioatory imbecility of the men of those times". 
His book is worth perusal by those who dwell in 
the light that science has since shed. The charge 
against the Church of having destroyed ancient 
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science is* in Dr. Singer's opinion, unfounded, for there 
was practically nothing to destroy. When, in the 
sixteenth and seventeenth centuries, she did oppose 
independent thought, it was because the discoveries 
and theories of Copernicus, Giordano Bruno, and 
Galileo threatened to overthrow the doctrine—funda¬ 
mental from the Church’s point of view—of a finite 
universe. 

The relationship between biological phenomena and 
weather is of profound interest to the naturalist, and 
the “ Report of the Phonological Observations in the 
British Isles from December 1927 to November 1928 ", 
published by the Royal Meteorological Society, supplies 
a wonderful assortment of data for consideration and 
speculation. The labour of collecting and tabulating 
the notes from the 407 stations now in being must be 
enormous, and were it not that generalised results are 
shown, the tables and individual records are not such 
as the general reader can peruse with any satisfac¬ 
tion to himself. A comparison of the excellent charts 
brings out some interesting results. The lines through¬ 
out the British Isles (migrant isophenes) interpreting 
the equal arrival dates of twenty selected migrant 
birds, show that the earliest arrivals occur on the 
south-east coast of England, that coastal arrivals pre¬ 
cede inland arrivals, the coastal dates up to the Wash* 
Mersey line being some three days later than the south 
coast dates, to the Tyne-Sol way line six days later, and 
to the north of Aberdeenshire nine to twelve days later. 
It is a striking fact that there appears to be some cor¬ 
relation between the floral isophenes and the migrant 
isophenes, and this, since it connects local conditions of 
flowering and the appearance of birds which have set 
out from distant places, seems to indicate the influence 
of very far-reaching weather conditions. 

During the four weeks ending Oct. 17 there has 
been a remarkable increase of seismic activity in 
the island of Hawaii. The numbers of earthquakes 
registered at the Kilauea Observatory suddenly rose 
from 9 during the week ending Sept. 18 to 221, 244, 
129, and 97 during the succeeding weeks, the origins 
of the shocks being concentrated below the Hualaloi 
Volcano, a mountain 8209 feet high on the west side 
of Hawaii. Two strong earthquakes of intensity 9 
(Rossi-Forel scale) occurred on Sept. 25 and Oct. 6. 
Though, after the latter date, there was a marked 
decrease in strength and frequency, the occurrence 
of this tremor-storm suggests that the Mauna Loa 
lava column, which has sent out its flows from the 
south-west rift of the mountain during the last 
twenty-five years, is now moving underground to¬ 
wards Hualalai. The decline in activity may imply 
that the mountain fissures are more open and the lava 
outburst near at hand. 

In telephony many attempts have been made to 
increase the speed of communication between auto¬ 
matic exchanges and manual exchanges, and specially 
between subscribers having automatic telephones and 
those connected with rural exchanges. It is stated 
in a recent issue of the Times (Nov. 9), that the Bell 
Telephone Laboratories have made a considerable 
step in this direction and have given a public demonstra¬ 
tion of their new method. They use talking films to 
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assist in the operation of automatic telephones. The 
device consists of ten films, one for each number from 
zero to nine. These are recorded by an operator 
specially selected for her telephone voice. The films 
are wound on drums installed in the exchange. The 
dialling by the subscriber of the number required 
automatically releases the films, which revolve and 
call out the number required to the exchange operator. 
It is expected that many of these film-calling devices 
will be in practical use in a few weeks’ time. A 
demonstration was also given by the Bell Laboratories 
of an improved means for ensuring the secrecy of 
radio-telephonic conversations. The method adopted 
is to ‘ scramble ’ the words of the message. In the 
course of the transmission the high frequencies are 
changed to low frequencies and vice versa. The 
frequencies are then inverted and the conversation 
becomes intelligible. Before the retranslation, the 
sounds are completely unintelligible. 

At the Institution of Electrical Engineers, on Nov. 
21, three papers were road dealing with the low 
temperature carbonisation of coal with special 
reference to its combination with the production of 
electricity. One of the papers described English 
practice, another American practice, and the third 
German practice. Whilst most other countries have 
hydro-electric power to fall back upon, the amount 
of power available from this source in Britain is never 
likely to provide more than about one-twentieth of 
our total power requirements. It is suggested that 
the power plant of the future will take in coal as its 
raw material, but will deliver, in addition to electricity, 
motor spirit, fuel oil, creosote, pitch, and other 
derivatives of coal tar. The present coal distillation 
plant at Dunston-on-Tyne produces from one ton of 
Northumberland small coal, 16 gallons of tar oils, and 
J ton of semi-coke. It is stated that a wide and 
promising field of research in this direction has not 
yet been explored, although the first step has been 
taken. It is most important that coal, the valuable 
national asset of Britain, should be fully utilised. 

In America great interest is taken in the carbonisa¬ 
tion of fuel, and the trend of progress is towards the co¬ 
operation of the electric companies with public service 
companies supplying gas for domestic anti industrial 
purposes. Germany’s coal industry is characterised 
by the competition between pit coal and brown coal. 
The pit coal is similar to that used in England, whilst 
the brown coal is of very inferior value until it has 
undergone suitable treatment. The production of 
brown coal, of which there is an almost unlimited 
supply, already amounts to 170 million tons a year. 
The cost of pit coal, however, will probably increase 
owing to the increasing depths of the pits. A large 
combination steam and brown ooal carbonisation plant 
is now in operation. Germany is looking forward to 
the combining of carbonisation plants, power stations, 
and gas works. 

A number of spectacular experiments involving 
the use of sound-films, photoelectric cells, and re¬ 
producing apparatus were demonstrated by Mr, J. B. 
Taylor, of the- General Electric Co., Schenectady, in 
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a lecture given on Nov. 6 to the New York Electrical 
Society. An image of the sound track of the film 
after projection on to the screen was used to actuate 
a loud speaker through the medium of a photo¬ 
electric cell. Various distortions of reproduced 
speech were then demonstrated by running the film 
at speeds up to three times the normal, by running 
the film in the reverse direction, and by increasing 
or decreasing the width and position of the slit, thus 
allowing selected and restricted portions of the sound 
track to act on the cell. The rapid fluctuations in 
intensity of apparently constant sources of light were 
also demonstrated as sounds by allowing them to 
illuminate the photoelectric cell of the sound repro¬ 
ducing apparatus. 

It is well known that the principles governing 
successful communication over long distances on 
land and sea have their origin in optical, acoustic, and 
mechanical methods which were used in primitive 
times. Through revolutions, wars, and reformations 
the art of signalling by these means can be traced to 
the beginning of the nineteenth century, when it 
attained its highest perfection under Claude Chappe, 
the first administrative telegraph engineer in France. 
Mr. Rollo Appleyard, in Electrical Communication for 
October, rightly includes him in his biographies of the 
pioneers of electric signalling. Chappe, who was born 
in 1763 and died in 1805, endeavoured to replace 
acoustic signals by electric signals. At that time, 
however, the insuperable difficulty was how to in¬ 
sulate the wire. Chappe was educated for the Church, 
but when the Revolution came ho devoted himself to 
the Republic. From 1793 to the end of his life he 
did valuable public service, semaphore lines operating 
on his method and with his code connecting Paris 
with many towns in France. 

Chappe’s only recompense as an inventor wae the 
satisfaction of having served his country. He did not 
escape cruel annoyance by those who claimed to have 
anticipated his successful devices. In 1804, Napoleon 
demanded the immediate establishment of a tele¬ 
graph service between Paris and Milan through Lyons. 
The work proved too heavy for him and shortened his 
life. Ultimately there were 58 semaphore stations 
between Paris and Lyons. Trees which interfered 
with the line of vision were cut down and their owners 
indemnified. Chappe was fully aware of the extent 
to which the general principles of his devices had been 
praised by the ancients. The value of his work lay in 
the adaptation of these principles to the needs of hie 
time. His mechanism was designed to secure the 
greatest visibility, strength, lightness, durability, and 
ease of operation, and his successful methods were a 
great boon to several European countries until the 
invention of the electric telegraph by Wheatstone 
in 1837 made some of them antiquated. 

At a meeting of the Newcomen Society held on 
Nov. 20, Mr. Rhys Jenkins read a paper on “ The 
Art of Water Drawing ”, the title being taken item 
a work published in 1660 apparently written by one 
R. D’Acres, whose name is attached to the preface. 
The book is extremely rare, and in view of the interest- 
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ing way the author treated his subject, the Society 
proposes to reprint it as one of its 1 ‘Extra Publications”. 
A striking feature of the book is the systematic way 
in which the pumping machine is analysed into prime 
mover, transmitting mechanism, and operating member, 
while D" Acres gives evidence that he understands the 
action of the pressure of the atmosphere in forcing 
water into a vessel containing a partial vacuum. He 
goes on to suggest, indeed, the use of fire for the raising 
of water, and describes an apparatus into which water 
can be drawn through the cooling of hot gases within 
it. Whether he made such an apparatus is not known. 
Mr. Jenkins gave some interesting information regard¬ 
ing the use of bucket gins, that is, the chain of buckets 
or chain of pots once in common use in Great Britain, 
suction pumps, force pumps, and other appliances of 
Tudor and Stuart times, and referred to some of the 
earliest examples. According to the “ Oxford English 
Dictionary ”, no trace of the name * pump ’ occurs 
before the fifteenth century, for though remains of 
Homan pumps have been found, such things went 
out of use with the coming of the Saxons. During 
the meeting, it was announced that Mr. L. St. L. 
Pendred has consented to continue as president for 
a second year, and that the Society now has 248 
individual members, besides 67 institutions which 
subscribe as members, 

Mr. Eric Maclagan, director and secretary of the 
Victoria and Albert Museum, South Kensington, has 
been elected an honorary member of the Yorkshire 
Philosophical Society. 

Further correspondence concerning the appear¬ 
ance of the comma butterfly in England has reached 
us (see also Nature, Oct. 26, p. 663, and Nov. 16, 
p. 770), Mr. E. J. Mochin records its capture at 
Tettenhall, South Staffordshire, on Oct. 18 last, and 
Mr. R. L. Williams states that a specimen was taken 
in the grounds of the Biological Field Station of the 
Imperial College of Science, Slough, Bucks, on Sept. 24. 

The Principal Trustees of the British Museum 
have appointed Mr. J. Ramsbottom, at present 
deputy keeper in the Department of Botany, to be 
keeper of the Department on the retirement of Dr. 
A. B, Rendle on Jan. 19 next. Mr. G. J. Arrow has 
been appointed deputy keeper in the Department 
of Entomology. 

Aar the annual general meeting held on Nov. 14 of 
the London Mathematical Society, the following 
officers were elected :— President : Prof. S. Chapman ; 
Vice-Presidents : Prof, W. E. H. Berwick, Prof. P, J. 
Doniell, and Prof. E. H. Neville ; Treasurer : Dr. 
A. J2. Western ; Librarian : Prof. H. Hilton ; Secre¬ 
taries : Prof. G. N- Watson and Mr. F. P. White ; 
New Members of Council : Mr. T. W. Chaundy, 
Prof. G. B. Hardy, Prof. H. Levy, and Prof* L. J. 
Mordell. 

The Williams Prize of the Iron and Steel Institute, 
of the value of 100 guineas, has this year been awarded 
by the Council to Mr. William E. Simons, assistant 
bjast-fumaoe manager at the Cardiff Works of 
JBessts, Guest# Keen, and NetUefoIda, Ltd., in con- 
eiderataon of his paper on “ The A.I.B. Sinter Plant 
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at the Works of Guest, Keen, and Nettlefolda, 
Limited,” which he presented at the last annual 
meeting of the Institute in London. 

At the annual general meeting of the University of 
Durham Philosophical Society, held on Otf. 31# the 
following officers were elected :— President; The Hon. 
Sir Charles A. Parsons; Vice-Presidents : Prof. 
Masson, Mr. Wilfred Hall, Sir William Marris, Dr. 
Morrow, Dr. Smythe, Prof. Harrison ; Hon. Secretary : 
Mr. W. M. Madgin, Armstrong College, Newcastle- 
upon-Tyne; Hon . Treasurer : J. W. Bullerwell. 
Armstrong College, Newcastle-upon-Tyne. 

On Oct. 1, Sir Frederic G. Kenyon ojxmed at 
Hull the Mortimer Collection of Prehistoric Anti¬ 
quities, which was presented to the Corporation by 
Col. G. H, Clarke, and has now been given a permanent 
home in the Old Art Gallery of the City Hall. Thor© 
are few museums. Sir Frederic said, which put the 
people so closely in touch with prehistoric man as the 
Mortimer Museum. The objects are clearly recorded 
and admirably displayed. Some idea of the extent 
and scientific value of the collection may be gathered 
from the fact that Mr. Mortimer excavated about 360 
burial mounds, from the Bronze Age to Roman and 
Saxon times, and preserved every object found in 
them. In addition, there are many Neolithic objects 
found unassociated with burials in various parts of the 
world. 

The Department of Zoology of the British 
Musoum (Natural History) has recently received a 
fine example of the common porcupine (Hystrix 
cristata) mounted in a defensive attitudo with its 
spines erected, from the trustees of the Rowland Ward 
Bequest.; while Mr. C. D. Soar lias presented to the 
Department a collection of nearly 600 slides of 
microscopic preparations of water-mites, forming the 
material described in the standard monograph, 
44 British Hydracarina ”, by Mr. Soar and Mr. 
Williamson, published by the Ray Society (1925-29, 
3 vols.)> Through the generosity of Mrs. M. E. Eaton, 
the Department of Entomology has received the col¬ 
lection of Psychodidse (moth-flies) formed by her late 
husband, the Rev. A. E. Eaton, and including more 
than 1800 pinned specimens and about 200 microscope 
slides. It is probable that the Eaton collection is the 
largest and most important in existence, including as 
it does, in addition to a complete series of the known 
British species, much material from Switzerland, 
Algeria, Madeira, the Canary Islands, and olsowhere. 
It is hoped that it may be possible to publish some 
parts of Mr. Eaton's manuscript notes on the group. 
A recent addition to the Department of Geology is a 
cast and enlarged model of the tooth of the fossil man 
Sinanthropus pekinensis from the Ploistocene of China. 
Many specimens of minerals and rocks recently 
collected in Northern Rhodesia and South-west Africa 
have been added to the mineral collection. 

A catalogue (No. 10) of some 600 second-hand 
books relating to botany and zoology has been re¬ 
ceived from Mr. J. H. Knowles, 92 Solon Road, 8.W.2. 

We have received from Messrs. W. and G. Foyle# 
Ltd*# 129 Charing Cross Road, W-C.2, a copy of their 
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latest catalogue of books relating to medicine and 
allied sciences* 

Mbssbs. Francis Edwards, Ltd., 83 High Street, 
Marylebone, W.l, have added to their interesting 
series of catalogues No. 519, consisting of nearly 600 
titles of books, maps, views, and MSS. concerning 
the West Indies. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A demon¬ 
strator in civil and mechanical engineering in the 
Department of Engineering of the University of 
Leeds—The Registrar, The University, Leeds (Dec. 2). 
A clinical assistant in the Department of Physio- 
Therapy of St. George’s Hospital—The Dean of the 
Medical School, St. George’s Hospital, S.W.l (Dec. 7). 
A lecturer in physios at the Northampton Poly¬ 
technic Institute—The Principal, Northampton Poly¬ 
technic Institute, St. John Street, E.C.l (Dec. 10). 
A woman lecturer in geography at the Leeds Training 
College—The Principal, Training College, Leeds 
(Dec. 10 ). A principal of the Norwich Technical 
College—The Secretary of Education, 41 St. Giles 
Street, Norwich (Deo. 10). A director of the Marine 
Trades School, Suez, under the Egyptian Ministry of 
Education—The Under Secretary of State, Ministry of 
Education, Cairo (Dec. 10). A glass blower in the 
Department of Chemistry of the University of Cape 
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Town—The Secretary to the High Commissioner for 
the Union of South Africa, Trafalgar Square, W.C .2 
(Dec. 11). A petroleum technologist to the Govern¬ 
ment of Trinidad—The Private Secretary (Appoint¬ 
ments), Colonial Office, 2 Richmond Terrace, S.W.l 
(Deo. 20 ). A professor of social biology at the London 
School of Economics—The Academic Registrar, Uni¬ 
versity of London, South Kensington, S.W.7 (Jan. 23). 
A Martin White professor of sociology at the London 
School of Economics—The Academic Registrar, Uni¬ 
versity of London, S.W.7 (Jan. 24). A head of the 
Department of Mechanical and Structural Engineering 
and Building of the Borough Polytechnic Institute 
—The Principal, Borough Polytechnic Institute, 
Borough Road, S.E.l. A lecturer in mathematics 
and geography at St. Gabriel’s Training College for 
Women—Miss K. T. Stephenson, St. Gabriel’s College, 
Cormont Road, Camberwell, S.E.5. A laboratory 
assistant in the soil chemistry laboratories of the 
Agricultural Research Station, Amani, Tanganyika 
Territory—The Crown Agents for the Colonies, 4 
Millbank, S.W.l (quoting M/1797). A lecturer in 
botany in the University of Reading—The Registrar, 
The University, Reading. Heads of the pathological 
and botany divisions of the Rubber Research Institute 
of Malaya—The Secretary, London Advisory Com¬ 
mittee, Rubber Research Institute of Malaya, 2/4 
Idol Lane, Eastcheap, E.C.3. 


Our Astronomical Column. 


ChangeB on Jupiter.—The planet Jupiter will be ill 
opposition to the sun on Deo. 3, and promises to 
exhibit some very interesting phenomena to observers, 
Mr. A. Stanley Williams, Rev. T. E. R. Phillips, and 
others have reported the appearance of a long stream 
of dark spots in the region immediately south of the 
north temperate belt of the planet. On Nov. 16 the 
spots extended over about half the circumference, for 
Mr. Phillips found that they occupied 5 hours in 
crossing the central meridian. This outburst of spots 
has appeared in the same latitude and presents a 
similar aspect to that shown by a remarkable train 
of spots which attracted much attention in October 
and November 1880. The latter objects gave a 
rotation period of 9 h 48 m and formed a new dusky 
belt on the pUmet in 32 days. They were among the 
swiftest markings ever detected on the Jovian surface. 
The present revival of similar details is very suggestive 
of repetition, for the spots at present visible are 
travelling with great rapidity of movement and com¬ 
plete a rotation in about 9 h 49 m . They are being 
attentively watched in order to determine whether or 
not they become transformed into a new belt as 
occurred with the markings of 1880. 

The Binary Stat 70 Ophiuchi.—It has long been 
known that the discordances between theory and 
observation in the distances and position angles of 
this star are of a somewhat systematic nature ; some 
of the orbit computers have considered that there was 
evidence of a third unseen component disturbing the 
motion of the others ; on alternative explanation 
was that the discordances arose from systematic 
errors in the observations, depending on the inclina¬ 
tion to the vertioal of the line joining the stars. It is 
known that some observers have personal errors of 
this nature, and R. Tsohilschke examines in A*tr. 
NocA., No. 5604, whether the discordances can be 
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explained in this way. He concludes in favour of 
the existence of a third mass from the fact that the 
discordances have a different period from the period 
of revolution of the visible pair; he finds 80 *09 
years for this, but about 64 years for the discordance. 
He concludes also that the node shows a yearly 
change of some 2 °, indicating that the third body 
moves in a plane different from that of the visible 
system. 

The Star-cloud in Scutum —Lick Bulletin, No. 410, 
oonsists of an examination by C. J. Krieger of the 
distance and depth in the line of sight of the galactic 
star-cloud in Scutum (now generally included in 
Aquila). The centre of the cloud is at about R.A. 
18 h 43®, S. Decl. 7-6° (equinox of 1900). 'The 
spectral types of the brighter stars were obtained by 
slitless spectrograms ; the photographic magnitudes 
by comparisons with the north polar sequence ; the 
colour indices by photographs with colour niters. The 
cloud is approximately 6 ° by 8 ° in angular area ; its 
mean distance is determined as 2800 parsecs, which 
makes its mean diameter in a direction perpendicular 
to the line of sight 350 parsecs ; the depth in the line 
of sight appears to be greater, being between 500 and 
1000 parsecs. The relative luminosities of the differ¬ 
ent spectral types are the same as in the neighbour¬ 
hood of the sun, but the density of distribution of 
dwarf stars is considerably greater. There is con¬ 
cluded to be a region of low star density between the 
solar cluster and the Scutum Cloud. Other estimates 
of the distance of the cloud are t Seares, 7000 parsecs; 
Shapley, 4000 to 6000 parsecs ; Kreiken, 1600 par¬ 
secs ; Afalmquiat, 3400 parsecs. Hie mean is 4200 
parsecs, or 1*5 times Kneger’a estimate. The study 
of the distance of these galactic condensations is of 
interest for comparison between them and the con¬ 
densations in the spiral nebul». 
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Research Items. 


Mice and Evolution.—Following a summary of 
recent results of the irradiation of animals by X-rays 
and its effect upon inheritance of characters, N. 
Dobrovolskafa-Zavadskala has discussed his own 
experiments upon 35 breeding mice (BioL Rev. and 
B%oL Proc. Cambridge Phil. Soc., vol. 4, October 1929, 
p. 327). In a progeny numbering about 3000, only 
two mutations were discovered, and these, having 
already been found apart from irradiation, are re¬ 
garded as manifestations of pre-existing latent states 
brought to light under the influence of the rays. The 
rays can scarcely, therefore, be looked upon as a real 
cause of mutations, as has been alleged. On the re¬ 
sults of these relatively few experiments, the author 
has the temerity to base a theory of evolution, a hypo¬ 
thesis of stable species with single changeable in¬ 
dividuals, which are the source of new forms. This 
hypothesis conceives evolution to be based on three 
foundations : (1) Stability of existing species as the 
expression of the conservative principle of life ; (2) 
variability of single individuals as the manifestation 
of the creative power in Nature ; and (3) natural 
selection as the sifting out of the adapted species. We 
cannot comment on these conclusions in this note, 
but on general grounds we deprecate the building up 
of wide theories upon artificial experiments without 
any reference to the course of events in Nature. 
Although species are of the essence of the theory, the 
species of mouse experimented with here is not even 
named. 


especially those of JBdes argenteus . By gradually 
eliminating one and another of the interacting faotors 
he lias been able to demonstrate (a) that if the pH 
of the normal environment is changed the develop¬ 
ment of the larvae is adversely affected ; (b) that 
under bacteriologically sterile conditions the fore¬ 
going statement is no longer true; and (c) that con¬ 
sequently the acid or alkaline reaction of the medium, 
within ordinary limits, has no direct effect upon, the 
development of the larvae. An alteration in the pH 
often brings about a change in the biological group 
associations and the abnormal dominance of factors 
unfavourable to a particular species of larva. The 
larva of certain species show a restriction to waters 
exhibiting a pH index within a definite short range, 
and hence the pH index is often a trustworthy in¬ 
dication as to whether the chemical and biological 
group associations will favour or preclude successful 
development of such larvae. The author states that 
of the different artificial food stuffs nothing has been 
found to suit the larva; of ADdes argenteus so well as 
bread, and he describes the technique for the produc¬ 
tion of successful cultures of larva and pupae under 
bacteriologically sterile conditions. The phase of 
‘ suspended development ’ of the larvae of many species 
of mosquitoes is found to have its probable explana¬ 
tion in the temporary or complete disappearance of 
micro-organisms on which the conversion of the 
organic; materials of the environment to a suitable 
larvae diet depends. 


Catgut and its Sterilisation.—With the exception 
of antiseptic treatment, probably no procedure has 
advanced the practice of surgery more than the use 
of the ligature for tying the blood-vessels and con¬ 
trolling hmmorrhage. Many substances have been 
employed for the purpose, but catgut is usually the 
material to be prof erred. Catgut for surgical use 
should be sterile in the sense of being free from any 
bacterial contamination, yet flexible, strong, and 
absorbable in the tissues. The practical problems 
involved in producing such a material are the subject 
of a report by W. Bulloch, L. H. Lampitt, and J. H. 
Bushill, issued by the Medical Research Council 
(Special Report Series , No. 138 ; London : H.M. 
Stationery Office, 4 s. net). Prof. Bulloch contributes 
what must be the most complete modern account of 
the history and literature of the whole subjeot, as 
well as the results of thousands of sterility tests and 
experiments on methods of sterilising. Dr. Lampitt 
and Mr. Bushill deal with the physical and chemical 
properties of the sheep’s intestine (from which * cat¬ 
gut 1 is made) and its manufacture into sterile liga¬ 
tures for surgical use. Prof. Bulloch finds that much 
commercial surgical catgut is not sterile, and that 

9 of the sterilising processes recommended are 
dent. It is of interest that the last method 
devised by Lord Lister, who studied the subject for 
forty years, which consists in the use of chromium 
sulphate and mercuric chloride, yields a sterile pro¬ 
duct. Prof. Bulloch finds that a 1 per cent aqueous 
solution of iodine and potassium iodide will infallibly 
sterilise the most contaminated catgut if applied for 
not less than eight days, and is the best agent to 
employ on a commercial scale. Messrs. Lampitt and 
Bushill show that the iodine process yields a satis¬ 
factory ligature provided certain conditions are ob¬ 
served and precautions taken during manufacture. 


Development of Mosquito Lame.—Dr. Malcolm E. 
MacGregor (Parasitology, vol. 21, 1929) has described 
observations on the significance of the hydrogen ion 
concentration in the development of mosquito larvae; 
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Parasitic Roundworms in Sheep.—The Ministry of 
Agriculture and Fisheries has recently issued two 
clearly written leaflets on parasitic roundworms in 
sheep. The first (No. 75) gives an account of the 
twisted wire worm (Hcemonehus contortus) which 
occurs in the fourth stomach of the sheep, and the 
second (No. 304) deals with the common lung worms 
of cattle, sheep, and goats, causing ‘ husk 1 or 1 hooso \ 
The life-history of the respective worms so far as it 
is known is concisely described, and will undoubtedly 
“ assist the direction of intelligent effort towards 
suitable measures of control These measures and 
curative treatment are briefly described. 


Trypanorhynchid Cestodes from Ceylon and India.— 
The first part of a monograph by Dr. T. Southwell 
on Cestodes of the order Trypanorhynoha from Ceylon 
and India is published in Spolia Zeykmica , vol. 15, 
part 3, 1929. An extensive liiatorical survey of the 
literature of the order is followed by the author’s 
proposed classification into three families with six 
certain genera and one of uncertain position, and by 
a description of each of the species. A list is given of 
the species—about three dozen—recorded from India 
and Ceylon and of their respective hosts. A note is 
added on larval cestodes collected in large numbers 
from the umbrella of a rhizostomous medusa in the 
Chilha Lake. At the anterior extremity of the larva 
is a deep pit the base of which—where the head or 
seolex would later develop—is thickened. These are 
plerocercoid larvae but are not identifiable further. 
Dr. Southwell states that no ceetode larvae have been 
previously recorded from medusa. 

A Four-Rayed Clypeaster.—Mr. Iwao Taki describes 
an unusual abnormality in this specimen of Clypeaster 
japonicus (“ Note on a 4-rayed Specimen of Clypeaster 
japonicus Ddderlein ”. Memoirs of the College of 
Science, Kyoto Imperial University, Series B f vol. 4, 
No. 2, article 6, 1929.) It was found on the shore 
close to the Seto Marine Biological Laboratory, Seto, 
Prov. Kii, after a heavy storm. Several normal 
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individual# were obtained at the same time. Com* 
pared with these latter the abnormal specimen, which 
is immature, has a much rounder outline, the teat is 
higher, the number of ambulaoral i>ore-paire smaller, 
and the outline of the petals oval with an obtuse distal, 
part. The four rays are repeated in the madreporite, 
which is nearly square with only four genital pores, 
situated at the four comors. One of the petals is open 
showing it to be the anterior. The remaining three, 
therefore, represent the other four rays of a normal 
specimen. From the number of pore-pairs it is de¬ 
duced that one of the posterior petals is missing, 
and that the tetramerism is brought about by the 
abortion of the right posterior ambulacrum and ad¬ 
jacent interambulacra. 

Nets for Plankton Research.—In a recent publica" 
tion by the International Council for the Exploration 
of the Sea (“ Vorgleich der Fangf ahigkeit verschiedener 
Modelle von Plaukton-netscen Rapports et Prods- 
Verbauxdes Reunions, vol, 69, September 1929 (Keben- 
havri : Andr. Fred. Host et Fils) Cl. Kiinne gives the 
results of some quantitative tests which have been 
made with thro© types of nets, Hensen’s egg-net, the 
Nansen net, and the standard net of the International 
Council. He finds that while the Nansen net and 
the Hensen net are rather similar in their catching 
powers, the former catching about 90 per cent as 
much as the latter, the standard net, on the other 
hand, falls far short in efficiency, catching only one- 
tenth of the material that the Hensen net does. More¬ 
over, this is not due so much to the lesser dimensions 
of the opening of the standard net, but rather to its 
construction. It seems probable that the netting 
inserted at the front tends to constrict the virtual 
opening of the not where it joins the silk, and the 
throttling rope may also help in this at times. The 
question is an important one and should bo settled 
now that there is a tendency more and more to 
standardisation of method in order that results may 
be comparable. The author favours the Hensen net 
for its convenience in sea work, in spite of its cumbrous 
size. 

Nitrogen Metabolism of Virus Diseased Plants.—The 
nitrogen metabolism of healthy and spiked sandal 
leaves has been studied by N. Naraaimhamurthy and 
M. Sreenivasaya, and their results have been published 
as Part 6 of the “ Contributions to the Study of Spike- 
disease of Sandal (Santalum album Linn.) in Voi. 12 A, 
Part 10, of tho Journal of the Indian Institute of Science, 
pp. 153-163. They report a greater content of total 
nitrogen (on a r dry weight basis) in spiked leaves than 
in healthy leaves where a leguminous ho8t is absent, 
whilst little difference can be detected when the latter 
symbiont is present. There is, however, in all cases 
an increase in total water-soluble nitrogen, basic 
nitrogen, and total amino nitrogen, and a decrease in 
the nitrate nitrogen in the diseased leaves, when com¬ 
pared with healthy leaves, relative to either dry weight 
or to total nitrogen. Comparisons are drawn with 
the nitrogen contents of several plants attacked with 
virus diseases which usually show no decrease in total 
nitrogen content as a result of the disease. 

Industrial Develop men t of Saskatchewan.—The 
province of Saskatchewan in the Dominion of Canada 
is chiefly known as a great wheat-producing area, but 
the development of its natural resources in other 
directions is proeeeding apace, and it is apparent that 
before very long there will be an industrial activity 
corresponding in many respects to that of the provinces 
of eastern Canada. A report issued by the Natural 
Resources Division of the Saskatchewan Department 
of Railways, Labour, and Industries, for the fiscal year 
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ended April 30, 1929, shows that during the past 
twelve months much attention has been given to the 
establishment of the lignite briquetting industry near 
Estevan, and to mineral development in that large 
area of Saskatchewan which lies within the boundary 
of the two million square mile Pre-Cambrian Shield. 
Mention is made in the report of the exploitation of 
the Province’s non-metallic mineral resources, etc., 
its clays, sodium sulphate deposits, and volcanic ash, 
special attention being given to the marketing of 
sodium sulphate, the importance of which to the 
Canadian pulp and paper industry is considerable. 

The Eruptions of Mayon Volcano.—In The Philip¬ 
pine Journal of Science for September last, L, A. 
Faustino describes Mayon Volcano and its eruptions, 
with special reference to the great outburst that took 
place last year. The volcano is a cinder cone with 
venticular lava-flows, and its profile follows very 
closely the hyperbolic sine curve discussed many 
years ago by EJecker. Surface indications point to 
only one orifice, and if there have in the past been 
subordinate openings, they have since been hidden. 
None appeared in 1928. The original vent broke 
through a Tertiary basement in late Tertiary or early 
Quaternary time, and Mayon is to-day the most 
active cone in the Philippines. The ejected materials 
are of porphyritie basaltic composition and they have 
repeatedly smoothed the irregularities caused by 
erosion and weathering, thus maintaining the almost 
perfect symmetry and form of the cone. Since the 
destructive eruption of 1814, twenty-eight well-defined 
eruptions have been recorded, the longest period of 
relative quiescence being from 1900 to 1928. The 
eruptions can be described in terms of the sequence 
recognised by Porret in his well-known description of 
the Vesuvius eruption of 1906. In the case of 
Mayon, the luminous, liquid laixt phase is of shorter 
duration than at Vesuvius ; the intermediate, gas 
hose, characterised by vapours and gases with 
ut little ash, is longer ; and the dark, ash phase 
is marked as usual by a preponderance of ejected 
ashes. 

Late Cretaceous and Tertiary of New Zealand.—In 
his presidential address to the Geological Section of 
the Fourth Science Congress of New Zealand, Dr. 
J. Henderson gave a detailed series of correlations of 
the Tertiary and late Cretaceous deposits for seven 
characteristic areas of New Zealand {Trans, and 
Proc. N.Z. Inst., 60, pp. 271-299; 1929). The strata 
are divided into three groups on diastrophio grounds. 
The first, following the Hokanui deformations, when 
New Zealand was more extensive than now and 
diversified with a great chain of mountains of which 
the present axial highlands are the roots, extended 
from the Albian to the dose of the Eocene. Wide¬ 
spread movements then occurred, and basic rocks 
were erupted in many districts. The resulting eleva¬ 
tion, however, was not great, and base-levelling 
reached its climax during the succeeding Ototaran or 
Oligocene period. In the Miocene, the andesitic lavas 
of Auckland and Hauraki were poured out. These 
seem to have relieved the crustal stresses in part, for 
the post-Ototaran movements are found to oe more 
ronounced in the South Island, where volcanic out- 
ursts were leas active. During the Pliocene, the 
Kaikoura movements reached their dimaotcric. Since 
then the Castlecliff beds and their correlatives have 
been laid down, and the basaltic vents of Whangaroa 
have continued intermittently. The paroxysmal 
rhyolitic outbursts of the Rotorua-Taupe region 
began a little later then the first emissions ofbasalt. 
The published address contains valuable correlation 
tables and a full bibliography. _ ; 
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Crystal Structure of Ice.—An elaborate investiga¬ 
tion of the crystal structure of ice, now of importance 
in many connexions, is described by Dr. W. H. Barnes 
in the November number of the Proceedings of the Royal 
Society (pp. 670-693). The older data for this are con¬ 
flicting, and even now the possibility cannot be ruled 
out that, quite apart from high pressure modifica¬ 
tions, different forme may exist under slightly 
different conditions. Dr. Barnes’s results, however, 
which are based upon the interpretation of X-ray 
diffraction photographs taken by various methods 
at the Davy-Faraday Research Laboratory, show 
that the space group in the specimens studied by 
him was one of the two known as D ** 4 (dihexagonal 
bipyramidal) and (ditrigonal bipyramidal), with 
the probability in favour of the former. Photographs 
taken by the powder method also failed to reveal any 
change in structure between the temperatures of 
standard melting ice and of liquid air. Four molecules 
go to build up each unit cell, and it is probable that 
the lattice is ionic. 

Melting-point of Palladium.—The highest standard 
point in the thermometric scale which can be measured 
conveniently with the gas thermometer is the melting- 
point of gold, 1063° C. Above this, recourse is usually 
made to radiation thermometry, with for technical 
purposes an agreed value for the radiation constant 
(c,). It,is, however, useful to have other higher fixed 
points, and of these the most important is the melting- 
point of palladium. One determination of this was 
reported in the Bureau of Standards Journal of 
Research for May of this year, yielding the value 
1554°. A second determination, made at the National 
Physical Laboratory by F. H. Schofield, is described 
in the Proceedings of the Royal Society for October, 
and gives the temperature os 1556°. Older deter¬ 
minations, made at the Physikalisch-Teohnische 
Heichsanstalt in 1919 (1550°), and at the Nela 
Laboratories in 1920 (1557°), are also in remarkably 
good agreement with the new numbers, and it thus 
seems probable that the agreed value of 1555° which 
has been taken as the melting-point for the purposes 
of the International Temperature Scale oannot be in 
error by more than 2 °. It is an interesting fact that 
Prof. Callendar obtained a value only five degrees 
below tills in, 1899, working with a resistance ther¬ 
mometer of platinum, and extrapolating from the 
boiling-point of sulphur. 

Measurement of Radioactivity.—The new electrical 
counter for a-particles and 0 -particles which was de¬ 
scribed by Prof. Geiger and Dr. W. Muller last year is 
so extremely sensitive to weak radiation that it could 
he used immediately to demonstrate the radioactivity 
of potassium, and has since been applied to the study 
of the cosraie rays. Aw investigation of its utility in 
the measurement of radium preparations has now 
been made at Prof. Geiger’s instigation, and is 
described by H. Neufeldt in the issue of the Physika* 
lische Zeitsckrift for Aug. 16. The counter employed 
was of special design, and oould, if desired, hold the 
radioactive procuration internally, the strength of 
the latter being measured by the secondary 0 -rays 
produced in the counter by the 7 -radiation. Quanti¬ 
ties of radioactive material equivalent to 10 -* mgm. 
radium oould be measured in this way, as compared 
with about 10 ~* mgm, with the most refined of the 
older methods. The precision of the measurements 
was about ten per cent, and the only important 
disadvantage inherent in the use of the instrument 
appeors to be the long time—of the order of several 
hours—required to obtain sufficient auxiliary data to 
show for the huge number of particles of uncontrollable 
are recorded by it* dub very largely to 


the cosmic rays and the radioactivity of the material 
of the counter itself. 

Viscosity of Solutions.—Although much experi¬ 
mental work on the effect of concentration on the 
viscosity of solutions has been carried opt, it has 
been found difficult to represent the results*by means 
of equations. In the October number of the Journal 
of the American Chemical Society, G, Jones and M. Dole 
describe some very accurate measurements of the 
viscosities of barium chloride solutions at 25° over a 
range of concentration of 0*005 to 1-0 molal. They 
find that the fluidity ( 1 /viscosity) can be represented 
by an equation of the form 0 -1 +A\/c +J3c, which 
also fits other data with proper values of A and B . The 
term in y/c was suggested by the Debye and HUckel 
formula for electrolytes, and since A is always negative 
for electrolytes it is suggested that it represents the 
1 stiffening effect 1 on the solution of the electric forces 
of the ion atmosphere. For non-electrolytes A is zero. 
The value of B may be positive or negative. 

The Active Principles of Pyrethrum Flowers.—The 
use of pyrethrum flowers, or an extract in the form of 
liquid insecticides, has increased considerably during 
the last five years, and some method of determining 
the amount of active principles in them has been 
required. In 1910, Staudinger and Ruzicka found 
that the two active principles of pyrethrum flowers 
were pyrethrin-I and pyrethrin-II, which were shown 
to be esters of a ketone-alcohol, pyrethrolon, with 
two aoida, chrysanthemum monocarooxylic acid and 
chrysanthemum dicarboxylic acid methyl ester, to 
which they were able to attribute structural formulae. 
In the October number of the Journal of the American 
Chemical Society , Gnadinger and Corl describe the 
isolation of pure pyrethrin-I and -II from Japanese 
pyrethrum flowers. They then worked out a method 
for the determination of these principles in tho flowers 
by means of the reducing action on alkaline copper 
solution as compared with that of dextrose, and in 
this way were able to use much smaller quantities 
of material than were required in previous methods. 
The percentages found ranged from 0*40 to 1-21. 

A Novel Evaporating Plant.—In the Chemiker - 
Zeitung for Oct. IB is described a novel form of eva¬ 
porating plant for which many advantages over other 
types are claimed. The principle involved is the 
distribution of the liquid into extremely thin layers, 
which are allowed to flow over funnel-shaped heating 
surfaces. The time required for the vaporisation 
of a given bulk of liquid is thus enormously reduced 
and the vapours can be removed rapidly without 
encountering the resistance of a column of liquid. 
The process "is continuous, and since the liquid is also 
kept constantly in motion, there is no danger of 
superheating, foaming, or bumping. The heating 
units can be built up into columns of varying heights 
according to the degree of concentration of liquid 
required, and by means of separate steam-pipes they 
may be heated to different temperatures, so that when 
the evaporator is used for the distillation of oils a 
preliminary separation into fractions is effected. 
Fractionation may be completed by combining the 
evaporator with suitable dophlegmators and con¬ 
densers. The apparatus is also well adapted for the 
concentration of solutions in which prolonged heating 
is apt to induce chemical decomposition ; when once 
regulated for a particular operation, very little super¬ 
vision is needed. The efficiency of the evaporator 
may be judged from the fact thiat 80-90 kilograms of 
•water can be evaporated per square metre of heating 
surface in one hour without using a vacuum pump. 
The apparatus is patented and manufactured by 
Mean*. Zahn and Co., Ltd., of Berlin. 
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Fuel Research. 1 


rpHE Report of the Fuel Research Board for the year 

ended Mar. 31, 1020, is remarkable for its range 
of subject matter, and it is only by selective treatment 
that a short notice like this can be made anything more 
than an enumeration of its contents. 

Tlie first part of the report, by Sir Richard Threl- 
fall, the chairman, does not limit itself to an account 
of the activities of the Board, but deals also with other 
happenings in the world of fuel winch may be regarded 
as relevant. The opening sentence states a whole¬ 
some truth which cannot be too strongly emphasised 
in these days, when the pursuit of what is known as 
rationalisation may lead to over-centralisation if it is 
not carried out with care, discrimination, and sober 
judgment. The sentenoe proclaims the difficulty (and 
might have said impossibility) of one research organisa¬ 
tion dealing adequately with the many and com¬ 
plicated problems involved in the study of the coal 
resources of Britain and their utilisation, and welcomes 
the increasing attention given to fuel research, both 
by individual firms and by industrial organisations. 
Notice is also given to a particular recommendation 
by the National Fuel and Power Committee, which is 
not content with the prosecution of research alone, 
but insists upon the necessity for the application of 
the results of research and the consequent necessity 
of employment on the executive side of industry of 
more men trained as fuel technologists. 

Another recommendation of the National Fuel and 
Power ^Committee is noted, that the thermal system 
of ohargmg for gas (introduced by the Gas Regulation 
Act of 1020, on the recommendation of the Fuel 
Research Board) should be regarded as having proved 
its value, and be made compulsory, except for very 
small undertakings. This recommendation has been 
embodied in the Gas Undertakings Act, 1020. 

The physical and chemical survey of the national 
coal resources is reported upon as having progressed 
steadily, and with the appointing of a committee to 
deal with the South Wales area, the organisation now 
covers coalfields producing 86 per oent of the coal 
raised in Great Britain. There is so much that might 
be done on such a survey, with its many possible 
ramifications indicated in the report, that a wide 
vista of usefulness is opened out for the Fuel Research 
Board, if it is to deal adequately with this part of its 
work. The survey once begun leads naturally to the 
operations of other committees (such as the Coke 
Research Committee, formed at the instigation of the 
National Federation of Iron and Steel Manufacturers), 
which deals with the properties of coal mined in certain 
areas for various industrial uses. 

All this has led to a realisation of how comparatively 
little is known even to-day on many of the most 
fundamental and elementary things connected with 
coal and its carbonisation; and the Fuel Research 
Board is assisting workers at the universities in their 
endeavours to extend and strengthen the scientific 
foundations on which t^e structure of the fuel 
industries must be based. 

Quite topical is the reference to the use of pulverised 
fuel, both ashore and afloat, and to work Which the 
Fuel Research Board is itself carrying out on the 
interesting subject of burner design for this purpose, 
on the principle of so relating the movements of air 
and the solid particles of fuel that maximum efficiency 
of contact and rapidity of combustion can be secured. 

1 Department ol Betentlfte and Industrial Research. Report Of the 
Fuel Research Board for the year ended 31st March 1920; with Report 
of thejKwctor of Fuel Research. Pp. vlU+127. (London r fll. 
Stationery Office, 1Q29.) Ss.net < 
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It is to be hoped that the Board will be able to turn 
its attention to the problem of dust emission from 
plants using pulverised coal, which promises to be¬ 
come very serious as this method of use is extended 
in scale. 

The largest seotion of the report is contributed' by 
Dr. C. H. Lander, the Director of Fuel Research. He 
deals with many subjects, but probably the one to 
which the most general interest will attach is that of 
low temperature carbonisation. If one were to choose 
the branch of work in which the Fuel Research Board 
has been of the greatest public service, it would surely 
be either this, or the formulation of the recommenda¬ 
tions on which the Gas Regulation Act of 1920 was 
based. Low temperature carbonisation should, how¬ 
ever, take first place, sinoe the Fuel Research Board has 
not only interested itself in the subject by the examina¬ 
tion and testing of quite a number of proposed pro¬ 
cesses embodying different ideas and types of con¬ 
struction, but also has carried out useful research work 
and informative experiments by its own staff at the 
experimental station at Greenwich. The time has 
now arrived when a limited number of the numerous 
processes and plants projected for carrying out low 
temperature carbonisation have reached the Btage of 
full scale technical working and commercial trial. 
Some of these engage the attention of Dr, 'Lander in 
this report, particularly the setting of vertical cast- 
iron retorts at the Richmond Gas Works, erected by 
the Gas Light and Coke Company to the general 
design developed earlier at the Fuel Research Station. 

Dr. Lander undertakes a two-page review of the 
general position of low temperature carbonisation 
as deduced from the experiments and observations 
of the Board. It is a summing up, characterised 
by knowledge, fair-mindedness, and caution, and 
is neither condemnatory nor eulogistic of any par¬ 
ticular process or of the low temperature system as 
a whole. 

So far as the summary can itself be summarised, it 
points to the necessity for considering every individual 
undertaking on its merits with due regard on one 
hand to the nature of the coal it is proposed to treat 
and the available supply, and on the other to the 
outlets for the coke, tar, and gas. Of equal import¬ 
ance are the questions of maintenance and deprecia¬ 
tion of the plant, which must take a considerable time 
to ascertain unless the life is short and replacement 
expenses heavy. Then again come the factors which 
govern the prices of different classes of coal and the 
saturation point in the markets for the products. It 
seems likely that there are situations where" low 
temperature carbonisation of coal can be made to 
pay, but the incidence of the factors mentioned above 
has to be considered carefully in choosing a plant and 
a locality for its installation. 

Some experiments are described on the hydrogena¬ 
tion of coal. They are too few in number to allow 


that by the action of hydrogen under pressure on the 
Bergius principle, but not carried so far, “a non* 
caking ooal has been converted into solid products 
with strong caking power, and further experience 
has shown that carbonaceous materials ranging from 
cellulose and wood to anthracite, and including all 
types of ooal and lignite, can, by controlled treatment' 
with hydrogen under pressure, be converted into 
material which on carbonisation, yields a strung 
coherent coke”. 
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In high temperature carbonisation, the principal 
work of the year has been a study of the effect of size 
of coal on the working of horizontal and vertical gas 
retorts, being a continuation on a larger scale of work 
already oarfied out at the University of Leeds for the 
Gas Investigation Committee of the Institution of 
Gas Engineers. “ The general result of the investiga¬ 
tion is to confirm that the influence of size of the coal 
charged is greater with vertical than with horizontal 
retorts, and that with vertical retorts those variations 
offer a means of controlling, to some extent, the yields 
and qualities of the products to suit the needs of 


particular circumstances* In particular the increased 
yields of tar may bo important/’ 

Among other subjects receiving notice may be 
mentioned the composition of low temperature tars, 
combustibility, 1 shatter * tests, and reactivity of 
coke, the effect of oxidation on the coking pro¬ 
perties of coal, briquetting, the water gas process, 
the use of coke for domestic purposes, the heating 
requirements of a house, an interesting method of 
expressing fuel consumption in internal combus¬ 
tion engines, and various methods for sampling and 
analysis. John W. Cobb. 


The Atlantic Earthquake of Nov. 18 , 1929 . 


earthquake that could break a dozen deep-sea 
cables, that could give rise to destructive sea- 
waves on the Newfoundland shores, and to a shock felt 
along 940 miles of the American coast, must clearly 
have been one of unusual strength. 

In Nova Scotia, the shock was felt severely in 
Halifax, Yarmouth, and other places. In Windsor, 
chimneys were thrown down. At St. John’s (N.F.) 
the shock was slight, but all along the New England 
coast, as far as Boston, it was distinctly felt. At the 
time of the earthquake the White Star liner Olympic 
was about 300 miles from the spot at which cables 
were broken. The captain reported that, at 3.30 f.m. 
on Nov. 18, he felt the vessel suddenly quiver, as 
though she had cast off a propeller blade, and this 
movement was followed by vibrations lasting for two 
minutes. The ship was found to be undamaged and 
there was no wreckage in its wake. 

Two and a half hours after the Hhoek was felt, sea- 
waves flowed up the southern shores of Newfoundland, 
In Long Harbour, which lies at the head of a narrowing 
inlet, fishing-booms and stages were damaged by the 
sea-waves, and 75 yards of roadway were destroyed. 
A wave, 16 feet in height, swept away several houses in 
the town of Burin and all the build mgs on the water¬ 
front. Nine lives were thus lost in Burin and seven¬ 
teen others at Lord’s Cove and Lomalin. In the open 
ocean the waves must have been much lower, but it 
might be worth while to examine the mareograms 
obtained at the western ports of Great Britain for any 
traces of their passage. 

A remarkable effect of the earthquake was the 


fracture of a large number of telegraph cables. Of the 
twenty-two cables that traverse the oentral district, 
twelve were damaged, and ten of these cross the 
Atlantic. The probable site of the breakages is said to 
be in Lat. 44° N., Long. 67° W. The fractures, how¬ 
ever, were not concentrated in one spot, for two of the 
Western Union cables were severed at a depth of 90 
fathoms off the coast of Nova Scotia, while a third, 
belonging to the same company, broke at a depth of 
900 fathoms. The exact positions of the fractures will 
throw light on the origin of the earthquake. It may 
be that all twelve sites will be found to lie along a 
straight line, as happened in 1884 with three cables on 
the south-eastern slope of the Newfoundland Bank. 
At the same time, it seems quite possible that the 
earthquake may have had a multiple origin and that a 
displacement not far from land was responsible for the 
strong shock felt in Nova Scotia. It is difficult other¬ 
wise to account for the damage at Windsor, slight as it 
was, this town being more than 300 miles from the 
spot assigned to the fractures. On the other hand, 
that the sea-waves originated at a distance from land 
of this order of magnitude seems to be indicated by 
the long interval that elapsed between the earthquake 
and the arrival of the waves. 

That the disturbed area was one of great size is 
clear from the length of coast shaken. As Boston 
is 700 miles from the spot above mentioned, it is pos¬ 
sible that the disturbed area may have contained 
so much as 1$ million square miles, an area that 
has seldom been exceeded m earthquakes of the last 
fifty years. C. Davison. 



Oil-Pools and Fault-Zones. 


rpHE effeot of faulting on oil accumulation, equally 
’ J- on oil dispersion, has always been a matter of 
added interest in working out subsurface conditions, 
probably because each new case studied presente some 
peculiar feature worthy of close investigation. So 
many circumstances enter into the consideration of 
fault-fields, that were a classification of these alone 
attempted it would result in a tabular scheme almost, 
if not quite, as large as those already in existence for 
other structures, and, moreover, just about as useless. 
Accumulations dominated by normal fault systems, 
as at Luling, Texas ; by reversed faults, as at Whittier, 
California ; by overthrust faults, as at the well-known 
McKittriok field, California ; by the high factor of 
porosity in many fault-belt shatter-zones where ade¬ 
quately sealed j by the buffer action of solid bitumen 
resulting from inspiesation of heavy oil along planes 
of dislocation : these am a few of the many possible 
expressions of fault-structure capable of influencing 
storage i " 

‘ " the mdet difieult eaaes to elucidate, if not 


the most important from an economic point of view, 
are those pools either determined or to some extent 
controlled by low-angle overthrusting, with its con¬ 
comitant network of subsidiary * blatts or by those 
thrust-faults in which curvature of the planes, when 
pronounced, complicates definition except under the 
most favourable conditions of full well-data. As illus¬ 
trative of the latter, Mr. Frank Reeves’ survey of the 
Highwood Mountain oil-areas, Montana (Bulletin 
800-E, 1929, United States Geological Survey), is 
worthy of note. The type of overthrust most com¬ 
monly displayed in this region is that in which the 
surface-trace has a high angle of hade (or low dip) 
and flattens out in depth by mergence with the strati¬ 
graphic planes, so that it becomes, in fact, an almost 
horizontal thrust at some particular horizon in the 
area concerned. 

* Altogether an interesting contribution, although in 
this region the author concludes that the structures 
are not favourable to the ultimate location of oil and 
gas pools. 
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University and Educational Intelligence. 

Cambridge. —The Vice-Chanoellor has appointed 
Sir James Jeans to be Rede Lecturer for the year 
1930* 

Dr. R. A, Webb, Peterhouse, has been appointed 
University lecturer in pathology. 

The Raymond Horton-Smith Prize for the year 
1928-29 has been awarded to Dr. W. Shaw of St. 
John’s College. 

At Pembroke College Mr. J. M. Whittaker has been 
elected into a fellowship and appointed lecturer and 
director of mathematical studies. Mr. Whittaker 
obtained a first class in Part 2 of the Mathematical 
Tripos in 1927 and was awarded a Smith’s prize this 
year. 

London. —Dr. G. A. Harrison has been appointed 
as from Oot. 1 last to the University readership in 
chemical pathology tenable at St. Bartholomew’s 
Hospital Medical College. In 1919-24 Dr. Harrison 
was biochemist to King’s College Hospital and 
lecturer on medical chemistry to the Medical School. 
For the next two years he was biochemist at the 
Hospital for Sick Children, Gt. Ormond Street, and 
since 1926 has been chemical pathologist to St. 
Bartholomew’s Hospital and lecturer on this subject 
in the Medical College. 

The following doctorates have been conferred : 
D.So. in chemistry on Mr. Harry Baines, for a thesis 
entitled “New Methods for the Analysis of Photo¬ 
graphic Products ami Raw Materials ”, and other 
papers; D.So. in physics on Mr. A. C. G. Menzies, 
for a thesis entitled “The Spectra of Fuses in the 
IJltra-violot and Schumann Regions”, and another 
paper. 

The Right Hon. the Earl Beauchamp was installed 
as Chancellor of the University on Nov. 22. 


H.R.H. Princess Mary has graciously consented 
to open the new wing of the Battersea Polytechnic 
on Wednesday, Dec. 11, at 6.15 p.m. The additional 
accommodation provided will include a physical 
chemistry laboratory, a bacteriology laboratory, and 
two lecture rooms. 

The Institution of Chemical Engineers, Abbey 
House, Westminster, S.W.l, announces that applica¬ 
tion forms and particulars of its associate membership 
examination for 1930, together with the memo¬ 
randum on “The Training of a Chemical Engineer ”, 
are obtainable from the Honorary Registrar at the 
address given. Completed forms must be returned 
by Dec. 23. 

The Chelsea Polytechnic directs special attention 
in its prospectus for the current session to its provision 
for the study of the scientific bases of some modem 
developments of industrial processes : in the depart¬ 
ment of physics, for example, technical acoustics and 
electricity for students of domestic science and demon¬ 
strations of electrical domestic appliances ; in chem¬ 
istry, preparation of compounds by Industrial methods, 
technical analysis, including gas analysis, and the 
chemistry and microscopy of food and drugs; in 
natural science, the study of plant diseases* genetics, 
and industrial bacteriology. Its College of Science 
and Technology embraces mathematics, surveying, 
physios, chemistry, pharmaceutics, metallurgy, botany, 
geology, geography, mineralogy, zoology, anatomy, 
physiology, ai%d hygiene. 
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Calendar of Patent Records. 

December i, 1671 .—On Dec. 1 , 1671, Prince Rupert 
was granted a patent for his new invention of “ con¬ 
verting into steel all manner of edged tools, files, etc., 
forged and formed in soft iron, or any part of the 
said tools, after they are set, forged, ana framed”. 
The patent was to run from May 6 , the date of ail 
earlier grant which had been surrendered. In con¬ 
nexion with the patent, Prince Rupert was authorised 
in the following January to administer an oath to u the 
several workmen, artificers, and persons concerned in 
the said arts, neither directly nor indirectly to divulge 
or make known to any person whatsoever, except 
his Majesty . . . the said arts or how they are used 
or with what instruments or materialls the same are 
made *\ 

December i, 1898 .—'The telegraphone, an instru¬ 
ment which utilises the action of magnetism on a 
magnetisable wire for the recording and reproducing 
of sounds, was the invention of Valdemar Poulsen, 
the Danish engineer, who was granted a patent for 
the invention in Denmark, dated Dec. 1, 1898. The 
apparatus has the advantage that the recording is 
not easily interfered with by subsidiary noises, and 
that the record can be 1 wiped out ’ to enable the 
same wire to bo used again by the simple process of 
demagnetising the wire. Communications telephoned 
in the absence of the subscriber at the receiving 
station are recorded directly by the apparatus ana 
may be given out by it to the subscriber whonever 
required. The apparatus was also used for the simul¬ 
taneous transmission of speech to a number of 
subscribers. 

December 2 , 1856 .—Frederick Siemens’ British 
patent for his regenerative furnace is dated Dec. 2, 
1856, and though utilising ideas proposed by Robert 
Stirling in 1816, is one of the most important in the 
history of the steel industry. The open-hearth 
method of making steel by the Martin-Siemens pro¬ 
cess, rendered possible by this invention, accounts 
for by far the larger proportion of steel made in the 
world to-day. 

December a, 1893 .—The pince-nez with pivoted 
nose-grips which can be expanded by the thumb and 
finger and allow the glasses to be placed easily on 
the nose with one hand was the invention of the 
French spectacle maker Jules Collet, and was first 
patented on Dec. 2, 1893, in Great Britain in the 
name of A. W. Newbold. The eyeglasses were 
originally sold under the name of * Movillette ’ by 
Joseph Raphael, opticians, of London. 

December 3 , 1901 .—The United States patent for 
the Gillette safety razor was applied for on Dec. 3, 
1901, and granted in November 1904, 

December 4 , 1806 .—The camera lucida, “ an instru¬ 
ment whereby any person may draw in perspective 
or may copy or reduce any print or drawing *\ was the 
invention of William Hyae Wollaston, secretary of 
the Royal Society, and was patented by him on 
Dec. 4, 1806. 

December 6 , 1679 .—To John Bellingham is due the 
introduction of the crown glass industry into England 
from France. A patent was granted to him * and 
Nicholas Hubin on Dec* 6 , 1679, “ they baying been 
at great expenses in bringing to perfection the manu¬ 
facture of makeing Normandy window-glass in this 
kingdom which hath never yet been made here 
and manufacture was started probably the same year 
at Bellingham's glass-house at Vauxhcdl. A second 

r ent for window-glass was granted to Bellingham 
1685, and by the end of the century crown glass 
was superior to Normandy glass and fetched a higher 
price than any foreign widow-glees. , 
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Societies and Academies. 

London. 

Physical Society, Oct. 25,—E. G. Richardson and 
E. Tyler : The transverse velocity gradient near the 
mouths of pipes in which an alternating or continuous 
flow of air is established. A comparison is made of 
the alternating and direct flow of air near the mouths 
of tubes of various sections, by traversal of a hot-wire 
anemometer across the tube. In the alternating flow, 
a peak of high average) velocity is found near the walls 
of the pipe, but in one-way flow this annular peak is 
absent, the velocity falling continuously from the 
centre of the tube to within a short distance of the 
walls. The existence of a layer of laminar flow close 
to the walls, when the main body of air is in turbulent 
motion, is demonstrated.—B. K. Johnson : Resolving- 
power tests on microscope objectives used with ultra¬ 
violet radiation. An object of known regular struc¬ 
ture and of variable interval is produced by projecting 
in the object-plane of the Ions under test a reduced 
image of grating, the apparent line separation of which 
is varied by rotation of the latter ; thus the line 
interval can be determined when resolution just ceases. 
The results show that the fused quartz monochromatic 
object-glass of numerical aperture 0*35, computed for 
and used with radiation of wave-length 0*275 fi, gives 
nearly twice the resolving power of a lens of similar 
aperture computed for and used with light of wave¬ 
length 0*61 fi; while the fused quartz monochromatic 
lens of numerical aperture 1*2 has a resolving power 
70 per cent higher than that of a well-corrected object- 
glass of the same numerical aperture when used with 
light of wave-length 0*51 m. 

Geological Society, Nov. 6.—H. Bolton ; Fossil 
insects of the South Wales Coalfield. A collection of 
nineteon fossil wings from the South Wales Coal 
Measures. Several are too fragmentary for determina¬ 
tion of genus or species, or both ; the remainder are 
referable to the Paleeodictyoptera and Blattoidea, 
Palaeontologically, the insect fauna of South Wales 
now shows relationships with the insect faunas of the 
Midland and Northern coalfields, and a close approxi¬ 
mation to forms already known from the Coal Measures 
of Coalbrookdale (Shropshire), the Forest of Doan, 
and those of Kent, while several of the Hemimylac- 
ridian forms are identical with species described by 
Prof. Pierre Pruvost from the Coal Measures of Pas- 
de-Calais (Northern France). — A. R. Dwerryhouse 
and A. Austin Miller : On the glaciation of Clun 
Forest, Radnor Forest, and some adjoining districts. 
The ice, derived originally from tne highlands of 
Central Wales, filled fist the depression now occupied 
by the valleys of the Rivers Ithon and Irfon to the 
west of the great line of escarpment extending from 
Kerry Hill on the north, by Radnor Forest and 
Aberedw Hill, to Mynydd Epynt on the south side of 
the Wye Gorge. As the ice accumulated, it first found 
escape by the valleys of the Severn and the Mule on 
the north, and by the Wye Gorge on the south. 
Gradually the level of the ice rose, until it overtopped 
the escarpment throughout its whole length, with, 
perhaps, the exception of the highest parts of Radnor 
Forest. The courses of the various glaciers thus 
formed are traced, and their effects on the drainage 
of the area are discussed. 

Royal Meteorological Society, Nov. 20.—M. G. 
Bennett: The physical conditions controlling visi¬ 
bility through the atmosphere. Visibility of any 
(large) object is a function of its brightness, and its 
contrast with the background. When dispersed matter 
is introduced between the observer and object, the 
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apparent values of these variables are modified, and 
thus the visibility is altered. The modification is due 
to: (1) Screening or absorption; (2) glare or tmper- 
position of scattered light ; (3) diffusion or reduction 
of definition. It was deduced from this that the 
obscuring power of a cloud of opaque (carbon) 
particles was mainly due to screening, whilst that 
due to water drops was due to diffusion. This should 
result in a certain difference between the falling off 
of visibility as an observer recedes from an object 
in a dry dusty atmosphere, as compared with a humid 
clean atmosphere. This difference was satisfactorily 
verified.L. F. Richardson: The reflectivity of wood¬ 
land, fields, and suburbs between London and St. 
Albans. A record of measurements made from 
aeroplanes, using a white-wedge photometer.—Thora 
C. Marwick ; The electric charge on rain. Thunder¬ 
storm rain showed a high positive charge per cubic 
centimetre. Of the total quantity observed, 94*fi per 
cent was positively charged. Non-thunderstorm rain 
showed a lower charge per cubic centimetre and a 
lower percentage of positively charged rain, 70*5 per 
cent. Hail ana rain mixed showed a large excess of 
negatively charged drops, only 39*4 per cent of the 
total quantity being positive. The charge per cubic 
centimetre was approximately the same as for non- 
thunderstorm rain. 

Paris. 

Academy of Sciences, Oct. 21. -E. Fournier : The 
magnetic guidance of ships. Description of some 
improvements in apparatus for guiding ships elec¬ 
trically into a port, duo to W. Loth.—A. Cotton : The 
action of polarised light on certain photographic 
plates prepared with solutions of colloidal silver. 
Experimental studies on the Woigert phenomenon. 
Possible explanations are discussed : the hypothesis 
of a photooloctrio effect is examined and rejected. - 
E. L. Bouvier : The classification and geographical 
distribution of the hamileucidian Sat u rounds?, sub¬ 
family Automeris.—E. Mathias : Contribution to the 
study of fulminating matter. The lowering of the 
surface tension by impurities.—Charles Dhdrd : An 
arrangement permitting the compensation of the 
variations of the luminous intensity resulting, in the 
spectrum, from the mode of dispersion by the prisms. 
—Eugdne Slutsky : The mean quadratic error of the 
coefficient of correlation in the case of series of non- 
independent proofs.—E. Bompiani : The totrahedra 
invariant by projective applicability attached to the 
points of a surface.—Chevalley : The theory of ideals 
in infinite algebraic bodies.—Jacques Chokhate : The 
integrals of Stieltjes.—Krawtchouk : A generalisation 
of tne polynomials of Hermite- Georges Valiron : 
Meromorph algebroid functions of the second degree.— 
Henri Cartan : The differential with respect to log r 
of the growth function T (r ; /).—Podtiaguine : The 
regularity of functions with very rapid and very 
slow growth.—D. Riabouchinsky : The determination 
of a surface from the data that it bears.—A. Lapresle ; 
A new principle for setting up large aerodynamical 
wind chambers.—D. Rosenthal: Verification of the 
resistance of soldered joints by an ex tensometric 
method without destruction of the coupling.—Pauthe- 
nier and Mallard : Contribution to the study of the 
cylindrical field in ionised air at the ordinary pressure. 
—A Kling and A. Lassieur ; The hydrogen exponent 
of water. In earlier work the authors have found a 
value of 5*8 for the pH of pure water : this is now 
confirmed by an entirely different method.—Auguste 
Le Thomas : The influence of tho structure of the 
casting on the alterations undergone at hijgh tempera¬ 
tures. The structure of cast iron has a distinct effect 
on the formation of graphite.—P. Job and Liou Oui 
Tao: The cobaltiaquopentammonic and diaquo - 
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tetr&mmonic sulphates.—Ch. Bedel : The catalysis 
of the solution of silicon in hydrofluoric acid and 
the influence of tempering. The presence of certain 
substances which may be present as impurities in 
silicon increase the solubility of this element in hydro¬ 
fluoric acid. On the other hand, this solubility is 
unaffected by the change into the ft and y varieties 
of silicon described by Koenigsberger and Schilling.— 
L. Bert and M. AngUde : A new method of synthesis 
of propylbenzene, of propenylbenzene and of their 
homologuos. The synthetic method is general and is 
based on an unusual reaction, that of sodium and 
alcohol on compounds of the type R • CH — CH - CH a - 
O - R', in which R is an aryl group. Instead of the 
reduction product expected, a mixture of the hydro¬ 
carbons R-CHj-CHjj-CHg and R CH=CH-CH a is 
obtained in good yield. Details are given of two 
examples.—Maurice Fontaine : The action of high 
pressures on the respiration of the algse. The con¬ 
sumption of oxygen by the alga diminishes as the 
pressure is raised, a result exactly opposite to that 
obtained with animals.—Aug. Chevalier: The invasion 
of the mouths of the Rivers Adour and Bidassoa by 
Spartina glabra. —Raymond-Hamet : Sparteine and 
hordenine, 

Rome. 

Royal National Academy of the Lincei : Com¬ 
munications received during the vacation.- G. Armel- 
lini : Measurements of double stars. The results are 
given of measurements of 56 double stars made with 
the Oavignato equatorial of the Royal Campidoglio 
Observatory (aperture 7 inches, focal length 2-383 
metres, magnification about 000 diameters).—G. 
Abetti : Altitude of the chromosphere in 1928 and 
course of the present solar cycle. Measurements made 
.at Arcetri indicate a general lowering of the chromo¬ 
sphere from 10-3" in 1927 to 10 -2" in 1928, whereas 
those made at Madrid give the same value, 10* V, 
in each of these years. Favaro and Taffara’s observa¬ 
tions at Catania showa more marked lowering, namely, 
from 8-5* to 7-8*. The altitude is almost constant 
at all latitudes and it appears that the maximum was 
reached in 1926, this coinciding with the maximum 
activity of the protuberances. The total area of the 
latter, measured in units of protuberance, fell by 298 
from 1926 to 1927 and by 53 from 1927 to 1928. 
Moreover, in 1928, the secondary maximum of the 
areas of high latitude had quite disappeared, the other 
maxima being distributed irregularly in both hemi¬ 
spheres. Curves expressing the height of the chromo¬ 
sphere, thquirea of the protuberances, and the relative 
number of spots from 1921 to 1928 indicate general 
concordance between the three magnitudes, except 
that the number of spots has continued to increase 
up to 1928.—Maria Pastori: The partial derivation 
of tensors.—M. Pi cone : Particular formula for the 
solutions of a classical fourth order equation of 
mathematical physics with partial derivatives.—R. 
Caccioppoli : Indefinite integration.— A. M. Bedarida : 
The theory of ideals of a finite algebraic body.— 
B. Segre : Existence and dimensions of continuous 
systems of plane algebraic curves with given char¬ 
acters.— M. Lelli: A new experimental result on the 
contraction of liquid veins. An experimental arrange¬ 
ment is described by means of which it is possible, as 
was anticipated by Levi-Civita's theory, to obtain an 
efflux of water with a coefficient of contraction less 
than one-half.—B. Gugino : The intrinsic equations 
of the motion of material systems with linkages 
independent of the time.—0. Belluzsi: The behaviour 
of elastic segmental arches.—A. Belluigi: Funda¬ 
mental physical characteristics of the Paduan plain.— 
P. Dore : The influence of the elasticity of the support 
on the duration of oscillation of two pendulums 
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oscillating on it.—M. Tenant: Theoretical-experi¬ 
mental considerations on the course of the tides of 
the Adriatic Sea.—E. Fermi: The qu&ntistic theory 
of interference fringes. On the basis of Dirac’s theory 
of radiation, a theory is evolved of Lippmann’s fringes. 
The method adopted is applicable generally to the 
treatment of any interference phenomenon, and the 
result arrived at coincides with that of the classical 
electromagnetic theory.—W. Del Regno : The total 
emissive power of bismuth.—R. Fedele : A comparison 
between the variations with the magnetic field of the 
Hall coefficient, the thermo-electric power, and the 
resistance in ordinary and compressed bismuth. 
Experiments with bismuth indicate that, even if the 
magnetic field causes structural modifications in the 
metal, these have no influence 'on the variation of 
the Hall effect, the thermo-electric power, and the 
resistance. It must, therefore, be concluded that 
such variations are due exclusively to purely electro¬ 
dynamic actions, and that the failure of the electronic 
theories to explain these phenomena is to be numbered 
among the negative proofs of the theories.—S. Oberto : 
A supposed effect of X-rays in crystal rectifiers. The 
results of experiments with the Cuprox rectifier, 
commonly used for charging small accumulators, 
indicate that sparks establish a more intimate contact 
between the external electrode and the cuprous oxide 
of this rectifier, and between the point and the crystal 
in galena rectifiers. Hence, Jackson’s experiments 
on the effects of ultra-violet and X-rays on the 
characteristics of crystal rectifiers do not fully prove, 
in ho far as X-rays are concerned, the supposed effect 
of these rays.—E. Perucca : The sensitiveness of 
electrometers. A conceptual difference in behaviour 
between quadrant, leaf, and wire electrometers used 
for the measurement of very small differences of 
potential by the heterostatic method is pointed out.— 
V. Caglioti and L. M&lossi : Double sulphates of 
bismuth and alkali metals (2). Double sulphates of 
bismuth and ammonium. Addition to concentrated 
bismuth nitrate sohition acidified with nitric acid, of 
ammonium sulphate in amounts required for the 
1 : 1- and 1 : 3-compound gives at 25° the latter, 
namely, (NH 4 ) 3 Bi(S0 4 ) 3 , in both cases. This double 
salt is in equilibrium with solutions containing 
between 25-5 and 40*36 per cent of ammonium 
sulphate. The compound NH 4 Bi(80 4 ) tt may be 
obtained in the anhydrous form by crystallisation 
from solutions of bismuth nitrate and ammonium 
sulphate, although Ltiddecke prepared it in the 
octahydrated state. —G. C harrier : Poly condensed 
heteronuclear systems. When applied to 2-N-phenyl- 
1 : 2-naphtho-l : 2 : 3-triazolequinone, Bally^s syn¬ 
thesis of bonzanthrone from anthraquinone, which 
was extended to phenanthraquinone by Turski and 
Prabierowa, yields a compound which appears to be 
the 2-N -phenvltriazole analogue of bonzanthrone.— 
A. BUnchi : Petrographical observations in the region 
of the Aurine Alps and Giant Vedrettes.—S. Ranzi: 
Experimental embryological investigations on the 
cyclostomes : (1) the malformations observed and 
the time in which they may be determined. Experi¬ 
ments on the ova of Petromyzon planeri Bl. show that, 
in non-fatal doses, lithium chloride never results in 
irreversible modification of an organ which is de¬ 
veloping at the moment the salt acts, but may only 
determine modifications of processes which begin 
some time after the action of the salt commences.— 
G. Rererberi: Results of experiments on the develop¬ 
ment of the eye in hen’s embryos,—C. Guarezchi: 
Otocysts of Anura considered as a mosaic system- 
Experimental demonstration,—R, Marg&ria : The 
reaction-regulating power of sea-water. In view of 
the interest attaching to sea-water as a physiological 
liquid, its titration curves with dilute solutions of 
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alkali and strong acid have been studied. In the 
acid zone and in the first part of the alkaline zone, 
sea-water exerts but Little resistance to displacement 
of its reaction, but from pH 10-11 onwards, a relatively 
high addition of sodium hydroxide produces but little 
change in the hydrogen ion concentration. The latter 
effect is, however, not a true buffering, but is due to 
the precipitation of magnesium hydroxide. At pH 7 *4, 
the buffering power of sea-water is only 0*0016, 
whereas that of mood serum is 0*0206.— A. GaUmini : 
Partial inanition of albino rats with olive oil, ad¬ 
ministered with or without added vitamins.—G. Finzi: 
Ansesotuberculin in the diagnosis of tuberculosis in 
comparative pathology. 


Official Publications Received. 

British. 

Royal Society of Arts. Cantor Lecture* on The Treatment of Coal, 
delivered before the Royal Society of Art* on Jan. 21*t, 2fith, and Feb, 
4th, 1929, by l>r. O. H. Lander. Pp. 49. (London.) 2*. tid. 

Air Ministry : Aeronautical U«nearch Committee. Report* and Memo¬ 
randa. No. 1249 (Ae. 400): Measurement of Lateral Derivative* on the 
Whirling Arm, Hy L. W. Bryant and Dr. A. S. Halllday. (T. 2767.) Pp. 
0+lo plate*. 0d. net. No, 1258 (M. (H): Report on some Properties* of 
Alloy* of Aluminium with Thorium and Silicon. By J. G. Grogan and 
T. H. Sohullold. (A. (53.) Pp. 12+11 plate*. 1*. Otf. net. No. 1257 
(Ae. 406): Comparison of Calculated ami Measured Elasticity of the Wing* 
of an Aircraft, in connection with the Investigation of Wing Flutter. By 
K. T. Spencer and D. Seed. (Ft. 41.) Pp, 9 + 2 plate*. 9d. not. No. 1261 
(Ao. 410): Experiments on the Spinning of a Bristol Fighter Aeroplane. 
By K. V. Wright. (T. 2798.) Pp. 7 + 2 plates. Cut net. No. 1244 (M. 88): 
The Influence of Oxygen on Corrosion Fatigue. By A. M. Binuiu. 
(K.F. 218A.) Pp. 3 + 5 plates, (id. net. No. 1268 (A«. 407): Notes on the 
Flutter of Airscrew Blade*. By E. Lynarn. (Ft. 49.) Pp. 6+6 plate*. 
t\d. net. No. )26H (Ae. 412) : Full Scab’ Determination of the Motion of 
nn Avro Aeroplane when Stalled. By K. W. Clark and W. G. Jennings. 
(T. 27i>0.) Pp. 6 + 6 plates. 9rf.net. No. 1262 (Ae. 411): The Application 
of the Servo Principle to Aileron Operation. By A. H. Hartuhorn. 
(T. 2792.) Pp. 16+6 plate*. 9 i. not. (London : H.M. Stationery Oftice.) 

Ordnance Survey. Results of the Magnetic Observation* made by the 
Ordnance Survey In England in 1927, and Preliminary Results (Declination 
only) of those made In England and Wales in 192R. Pp. 7. (London: 
H.M. Stationery Office,) D. ad. net. 

County CVmm. ll of the West Riding of Yorkshire. Twenty-fifth Annual 
Report of the Education Committee, 192H-29. Pp. 99. Handbook of thp 
Education Committee. Part 2: Higher Education. Section 9: Regula¬ 
tion* relating to Training of Teachers, 1930. Pp. li + 14. Section lb: 
Regulation* relating to Scholarships and Exhibitions, 1980. Pp. iii + 54. 
(Wakefield.) 

Transactions of the Royal Society of Edinburgh. Vol. 66, Part 2, No, 
16: On Abnormal Teeth in certain Mammal*, especially in the Rabbit. 
By Prof. W. C. M ‘Intosh. Pp. 833-407. 9s, Od. Vol. 66, Part 2, No. 17 : 

The Metamorphlc Rocks of Kin tyro. By William J. McCallien. Pp. 
409*480, 3a, 6d. (Edinburgh: Robert Grant and Son; London: William* 
and Nor gate, Ltd.) 


FonatuH. 

Department of the Interior: Bureau of Education. Bulletin, 1929, 
No. 18: Land-Grant Colleges and Universities, Year ended June 80, 1928, 
By Walter J. Greenleaf. Pp. v + Hl. 16 cents. Bulletin, 1929, No. 25 : 
Trends in Home-Economics Education, 1926-1928. By Bmeline H, 
Whitcomb. Pp. 22. 6 cents. (Washington, D.C.: Government Printing 
Office.) 

Proceedings of the United State* National Museum. Vol. 76, Art. 6: 
Three New l*uiid Shells of the Genas Oreohellx from Arizona, By 
William B, Marshall. (No. 2802.) Pp, .*1 + 1 plate. (Washington, D.O. : 
* Government Printing Office.) 

Bernice P. Bishop Museum. Bulletin 66: Report of the Director for 
1928. By Herbert E. Gregory. Pp, 58 +ft plates. (Honolulu.) 

Japanese Journal of Botany. Transaction* and Abstracts. Vol. 4, 
No. 4. Pp. v+ 817-420 + 81-110. (Tokyo: National Research Council 
of Japan.) 

Division of Fish and Game of California. Fish Bulletin No. 17: 
Saoramento-Stin Joaquin Salmon ( Ot^rrhynchua txchawyttehd ) Fishery of 
California. By G. H. Clark. Pp. 78. (Terminal, Calif.: California State 
Fisheries Laboratory.) 

The Rockefeller Foundation. Annual Report, 1028. Pp. xi + 400. 
(New York City.) 

Bulletin of the Earthquake Research Institute, Tokyo Imperial Univer¬ 
sity. Vol. 7, Part2, September. Pp, 198-868 + plates 10-80. (Tokyo.) 

Memoirs of the College of Science, Kyoto Imperial University. Series 
A, Vol. 12, No. 6, September. Pp. 227-274. (Tokyo and Kyoto: Mnruzen 
Co, Ltd.) 1.80 yen. 

™ Science Reports of the Tohoku Imperial University, Sendai, Japan. 
Fourth Series (Biology), Vol. 4. No. 8. Pp. 478*676+plates 10-26. (Tokyo 
and Sendai: Maruren Co., Ltd.) 

Institute scientiflques de Bultenzorg: “’s Lands Plantentuin ". Treubia: 
reoueil de travaux soologtunee, hyarobiologiquea et ootanqgraphlques. 
VoL 7, SuppL, Livraisoo 8, Septembre. Pp. 10M47. (Bultenzorg: 
Archipel Drukkerij.) 2.80 f. 

Bulletin of the National Research Council. No. 79: Fellowships and 
Scholarship* for Advanced Work in Science and Technology. Compiled 
by OalUeHull and Clarence J. West Second edition, Pp. 164. (Washing¬ 
ton, D.C.: National Academy of Sc lances.) 1.50 dollar*. 
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Cata LOU U KM. 

The Cambridge Bulletin. No, 64, November. Pp. 24 + 8 plates. 
(Cambridge : At the University Press.) 

Medicinal Gluoose (Pure Dextrose) B.D.H. .Pp. 7. (London: The 
British Drug Houses, Lid.) 

A Christmas Catalogue of Book Bargains. (No. 830.) Pp. 82. (Cam¬ 
bridge : W. Hotter and Sun*, Ltd.) 

" Carols" Photo-Electric Cells and Vacuum Relays. (List C. 1029.) 
Pp. 8. (London: I*enthal and Co., Ltd.) 


Diary of Societies. 

FlUDA Y , NOvumkih 2tf. 

Institute or Chemistry (Helfaflt and District Section) (at Gueen'* 
University, Belfast), at 5.—Ii. L. Collett: The Professional Aspects of 
a Career In Chuiniatry. 

Institution or Mechanical Engineers, at R. H. Parsons and 
others : Debate on The Registration of Reliable Tests of Power Plant 
Machinery. 

Manchkstkk LriERARv and Philohophica i. Society (Cliemical Section), 
at 7. 

Junior Institution of Engineers (Informs] Meeting], at 7.80.—W. C. 
Freeman : Modern Welding Systems and Application*. 

Leicester Literary and Philosophical Society (Clmmistry Section) 
(jointly with Leicester Association of Engineer*) (at College of 
Technology, Leicester), at 7.80.—Dr. J. N. Friend: Science in 
Antiquity. 

Institution of Automobile Engineer* (Scottish Graduate* Section) (at 
61 West Regent Street, Glasgow), at 8.—J. W. UobertKon : Two-stroke 
Engine* : Some Experiments on a New Type. 

SATURDAY, November 80. 

North of England Institute or Mining and Mechanical Engineers 
(AHSO cistv*' and Students’ Section) (Newcastle-upon-Tyim), at 3.— F. Y. 
Pattern : A Few Notea on Miners' Nystagmus.—Paper open lor further 
discussion :—Machine Mining In Faulted Ground, by A. L Ford. 

Royal Society, at 4.—Anniversary Meeting. 

Royal Irish Academy (Dublin). 

MONDAY, December 2. 

Victoria Institute (at Central Building*. Westminster), at 4.30.—Sir 
Ambrose Fleming: The Garden Tomb at Jerusalem: A Possible Hite 
of the Resurrection. 

Royal Society of Edinburgh, at 4.30 —Prof. V. G. Chihlo : The Early 
Colonisation of Northern Scotland a* Illustrated by the Recent Dis¬ 
coveries In Orkney. 

Society of Engineer* (at Geological Society), at ().—C. H. Chet toe: 
Some Point* in Reinforced Concrete Bridge Design. 

British Psychological Society (Education Section) (Annual General 
Meeting) (at London Day Training College), at. 6. —Mi** Lucy Fildes : 
Child Guidance Clinics, 

Institution of Automobile Engineer* (Western Centre) (at Merchant 
Venturers’ Technical College, Bristol), at 7. —Dr. R. P. Huigh : 'Hie 
Relative Safety of Mild and High Tensile Steel under Alternating and 
Pulsating Stresses. 

Institution of Automobile Engineers (Loughborough Graduates’ 
Branch) (at Loughborough College), at 7.—H. G. Nieoll : Carburettors 
and Carburation. 

Institution or Electrical Engineers (South Mid land Centre) (at 
Birmingham University), at 7.—R. A. Chattock : The Modern Use of 
Pulverised Fuel in Power Station*. 

Royal Society or Arts, at 8. —Dr. E. G. Richardson : Wind Instru¬ 
ment* from Musical and Scientific Aspect* (Cantor Lectures) (III,). 

Royal Geographical Society (at JEolinn Hall), at 8.80.—O. M. Tweedy ; 
The Central African Highway. 

TUESDAY, December 8. 

Institution of Electrical Engineer*, at 6. 

London Natural History Society (Animal General Meeting) (at Win¬ 
chester House, E.C.), at 0.30.—W. E. Glegg: The Bird* of Middlesex 
since I860 (Presidential Address). 

Institution of Electrical Engineers (Scottish Centre) (Informal 
Meeting) (at North Brlti*h Station Hotel, Edinburgh), at 7. 

Royal Photographic Society of Great Britain (Pictorial Group), at 
7.— F. Judge : The Possibilities of Night Photography. 

Institution of Automobile Engineers (Coventry Graduate*’ Branch) 
(at Broadgsto Caft», Coventry), at 7.16.—P. Wheeler; Commercial 
Vehicle Engine*. 

Quekktt Microscopical Club, at 7.80. —M. A. Phillip*: British Wild 
Life. 

Institution of Automobile Engineers (at Royal Society of Arts), at 
7,45.- J. B, Hoblyn : Aluminium Alloy* from tho User’s Point of View. 

Television Society (at Engineers’ Club), at 8.—E. G. Lewin : Television : 
Some Suggested Schemes. 

Royal Empirn Society, at 8.80.—Sir Richard Gregory: Science and 
the Empire. 

Royal Anthropological Institute, at 8.80. —A. L. Armstrong: Report 
of Excavations in the Cave of Bambataand at the Victoria Fall*, South 
Rhodesia, 1929. 

Royal Society or Medicine (Orthopedic* Section), at 8.80.—W. H, 
OgHvie, H. Platt, J. Verrall, and others: Discussion on Minor 
Injuries about the Elbow Joint 

. WEDNESDA Y, December 4. 

Geological Society of London, at 6.80.—Dr. E. Greenly : Foliation in 
its Relation to Folding in the Mona Complex at Rhoscolyn (Anglesey). 
—H, F. Lewi*: The Avonian Succession In the South of the Isle of 
Man. 
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I wmJ TiOH of Electrical Bkoimkjum (Wireless Section), at 0. 
Shearing and Gapt, J. W. B. Dorllng : Naval Wlrelen* Telegraphy Com¬ 
munication*. # 

Institutx of Metals (Swansea Local Section) (at Thomas' Oafe, Swan* 
sea), at 7.—G. Oiift: Coke Carbonisation and Bye-Products. 

Institution ok Heating and V aim latino Engineer# (at 29 Hart Street, 
W.C.l), at 7.—11. C. ChiDg: Coating Methods for Heating Engineers. 

North-East Coast Institution or Engineers and Shipbuilders (Graduate 
Sect(on) (at Holbcc Halt, Newcastle-upon-Tyne), at 7.1A—R. Munton : 
Pulverised Fuel: Pa»t and Future, 

Institution or Automobile Engineers (at Metropole Hotel, Leeds), at 
7.80.—A. Healey : The Pneumatic Tire In Heavy Transport. 

Society or Pum.iu Analysts and other Analytical Chemists (at 
Chemtoul Society), at 8.—Prof. A. P, Laurie; The Methods of Examin¬ 
ing Pictures (Lecture).—It. L. Andrew: The Determination of Minute 
Amounts of Iodine in Boils and Waters.—Dr. H. Glasstone and J. 0. 
Spoaknian: The Quantitative Analysis of Mixtures of Nickel and 
Cobalt. 

Koval Society or Arts, at 8.—H. H. Poach: The Advertiser and the 
Disllguroinent of Town and Countryside: Criticisms and Suggestions. 

Entomological Society or J^ondon, at 8. 

Royal Society of Medicine (Surgery Section), at R.80.—Pathological 
Evening. 

Institution or Electrical Engineers (East Midland Bub-Centrq) (at 
Derby Technical College).—Lt -Col, H. E. O’Brien : Electric Traction. 

Koval Microscopical Society (Biological Section). 

THURSDAY, Deckmbkb 5. 

Royal Society, at 4.80.—F. L. Arnot: Electron Scattering in Mercury 
Vapour.—K. A. 11 Ward, O. E. Wynn-Wlillams, and II. M. Cave: The 
Rate of Kmhotion of AlphA Particles from Radium.—Dr. K. J. Williams 
and F. R. Torroux : Investigation of the Passage of Fast Beta 
Particles through Gases. —To 6« read in tUU only E. P. Permau and 
W. D. ITrry : The Compressibility of Aqueous Solutions. -R. J. C. 
Howland : On the Stresses In the Neighbourhood of a Circular Hole in 
a Strip under Tension.—G. 8. Adair: The Thermodynamic Analysis of 
the Observed Osmotic Pressures of Protein Balts In Solutions of Finite 
Concentration.—E. B. R. Pridtiaux and F. O- Howifct: The Electro¬ 
phoresis of Protein Sola in the Presence of Gold Sols—Albumen 
Gelatin and Casein.—8. Bhagavantam : The Magnetic and Optical 
Properties of the Benzene Ring in Aromatic Compounds.— K. 0. 
Watson and J. A. Van den Akkcr : Differences in the Directions of 
Ejection of X-Ray Photo*Electrons from Various Atomic Level*.— 
Prof. C. R. Goldsbrough and D. C. Colborne: The Tides in Oceans on 
A Rotating Globe. 111.— A. M. Mosharrafa : Wave Mechanics and the 
Dual Aspect of Matter and Radiation.—Dr. H. T. Flint -. On the Deter¬ 
mination of the Range of Frequencies within the Group of Mechanical 
Waves of an Electron,— Dr. H, Bpencor-.Tones : The Light of the Night 
Bky: Analysis of Intensity Variations Observed at the Cape, at 
Canberra, and in England. * 

Linnkan Society vv London, at A—Mrs. E. 8. Grubb: The Biological 
Station of Alto da Berra, Bao Paulo, Brazil.—Continuation of the Dls- 
cue * ton of the Proposed Introduction of Black Buck Into Ceylon. 

PHUXiLoatOAL Sooucty (at University College), at 6.80. — Sir Israel 
Gollanct: Problems In the Alliterative Poems. 

Guild-Study Society (at Royal Sanitary Institute), at (3.—Dr. C. W. 
Salenby ; Sunlight and the Child. 

Institution ok Electrical Engineers, at A—Dr. II. NorJndcr: Surges 
and Over-Voltage Phenomena on Transmission Lines due to Lightning 
and Switching Disturbances. 

Royal Aeronautical Society (at Royal Swdety of Arts), at 6,80— 
J. de la Otorva: Recent Work on the An to giro. 

Society or Chemical Industry (Birmingham and Midland Section) (at 
Chamber of Commerce, Birmingham), at 6.80. — H. M. Stanley: 
Petroleum and Petroleum Carps in Chemical Raw Materials. 

Chemical Society, at 8.—U, R, Evans and J. Stockdnle : Paaslvity of 
Metals. Part III. The Quantity and Distribution of the Superficial 
Oxide,—H. Balnea : The Argentothlosulphuric Acids and their Deriva* 
tives. Part I, The Preparation of the Sodium Salta and the Isolation 
Of Monoargentoraonothfosulphuric Acid.—Prof. W. N. Haworth and 
C. R. Porter: (a) Sugar Carbonates. Part IV. The Bicarbonate* of 
Glucose, Fruptone, Mannose, Galactose, and Arabinos©; (6) Isolation 
of Cry stall live a- nud 0-ethyIglucoturanoslde* (y-ethylglucoaides) and 
other Crystalline Derivatives ofCtucofuranose. 

C.B.C. Society for Constructtv* Birth Control and Racial Progress 
(at Essex Hall. Strand), at ft.—Debate on Birth Control. M. I, 
Finuctuie, opposing; Dr. Marie Stupes, defending. 

I FRIDAY, December 6. • 

Society of Chemical Industry (Liverpool Section) (at Liverpool Uni* 
versify), at 6.—J. P. Davidson : Thu Manufacture of Tobacco. 

North-East Coast Institution of Engineers and Shipbuilders (New¬ 
castle-upon-Tyne), at 6.—Prof. Dempster Smith : Cutting Capabilities 
of Lathe Tools. 

Society or Chemical Industry (Manchester flection) (jointly with 
Manchester Section of Institution of Rubber Industry) (at Engineers’ 
Club, Manchester), at 7.—H. O. .Young; The Common Factors of 
Technical and Works Controls in the Rubber and Chemical Industries. 

Institution or Electrical Engineers (Meter and Instrument Section), 
at 7.—Dr. C. V. Drysdale: Alternating-Current Potentiometers and 
their Applications. 

iJwrrrTtTioN of.’Meohantcal Engineers (Informal Meeting), at 7.—W. A. 
Too key and other* : Diesel Engine Developments, 

Royal Photographic Society op Great Britain, at 7.—H. Bairs tow 
and others : Discussion on How can the Pictorial Group best help the 
woukl-be Piotorlttliat? 

Junior Institution of Engineers (Informal Meeting), at 7-30.—A. B. 
Gowrlag: The Demolition of Lambeth Bridge. 

Geologists’ Association (st University College), at 7.30.—The Great 
Barrier Reefs and the Queensland Coast: a Geographical Recon¬ 
naissance (Lecture). 

Royal Institution op Great Britain, at 9.—Hugh Walpole; The 
Novel and the Creative Spirit’ 
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SATURDAY, Daductat 7. 

Institution op Municipal and County Engineers (South-Western 
District) (at Exeter), at 3.—Lieut.-CoL E. J. Stead: The Local Govern 
mant Act, 1929. 

Gilbert White Fellowship fat ft Queen Square^ W.C.l), at 8.—W. II. 

Spread bury; Some Hinds of London's Country. 

Mining Institute oy Scotland (at Glasgow). . 


PUBLIC LECTURES. 

FRIDA Y, November 29. 

College or Medicine (Newcastle-upon-Tyne), at 8.—Prof. A. B. Boycott: 
The Onuses of Cancer (Chadwick Lecture). 

SATURDAY , November 80. 

Horniman Museum (Forest Hill), at 8.80.—H. N, Milligan: The Hydra 
in Fact and Fiction. 

MONDAY, December 2. 

Royal College of Suroeonb, at 4.—F. W. Tworfc: The Relation of 
Pathogenic to Saprophytic Micro-organisms. (Succeeding Lectures on 
Dec, 4, 6, 9, and 11.) 

London School of Economics, at 4.80.—E. H. Warmington : The Debt 
of Medieval Explorers to Ancient Discoverers (8); The Exploration of 
Eastern Waters to China. Unknown Southern Continents. 

TUESDAY, December 8. 

East Anglian Institute of Aorioulturb (Chelmsford), at 7.—Prof. 
A. W. Ashby : Changes in Prices of Farm Produce and their Causes. 

University or Leeds, at 8.—Prof. J. W. McLeod : Immunity. 

Inner Temple Hall, at 8.1A—Dr. W. A. Robson : Public Health Law 
and Administration introduced by the lAXsal Government Act, 1929 
(Chadwick Lecture). 

WEDNESDAY, December 4. 

Royal Institute of Public Health, at A—Dr. A, C. Jordan; Dress in 
Relation to Health and Disease, 

THURSDAY, December 6. 

Royal Society of Medicine, at 6.— Prof* H. P. Mosher : The Lower Knd 
of the Esophagus at Birth and in the Adult (flemon Lecture). 

SATURDAY , Dkoemmkh 7. 

Mathematical Association (London Branch) (at Bedford College for 
Women), at 3.—Prof. H. Levy ; Dimensional Theory as a School Subject 
presidential Address), 

Horniman Museum (Forest Hill), at 3.30.—N. A. Phillips: British 
Wild Life off the Beaton TrackH, 


EXHIBITION. ETC. 

December 4, 6, and 6. 

British Institute of Radiology incorporated with the Rontoen 
Society (at Central Hall, Westminster). 

Wednesday, Derr. 4, at 2.80.—Official opening of Exhibition by The RL Hon. 
Arthur Greenwood. 

At 3.16.— Prof. Gtfsta Fonmell: Radiotherapy of Malignant Tumours 
In Sweden (Mackenzie Davidson Memorial Lecture). 

At 8.4fi (at 32 Welbeck Street).—Dr. G. B. Hatton and others: Discus¬ 
sion on The Requirements of Clinicians from Radiologists and Hon versa. 

Thursday, Dec. 6, 10.80 a.m. to 12.80 r.».—Discussion on Aspects of 
Radiation Therapy. 

At 2.80.—Prof. F. L. Hopwood and Miss F, E. Small man: The Use 
and Abuse of Radium Needles. 

At«.— Prof. A. 8. Eddington : X-rays In the Stars (SID anus Thompson 
Memorial Lecture), 

Friday, Dec. fl, 10.80 a*m, to 12.30 r.M.—W. E. Schall: A Single Valve 
Plant for Diagnosis and Deep Therapy.—Outhbert Andrews : A Mobile 
X-ray Unit.—Dv. Ffrangcon Roberta: Modern Radiological Develop- 
mente in Germany with Special Reference to the New Institute at 
Frankfhrt.— Dr. A Orlianeky: Output of Transformers under Different 
Methods of High Tension Rectification,—'W. R. Gray : A Hot Cathode 
Tube with Rotating Anode.—Dr. B. J. H, Roth: The Mekapion, an 
Ionisation Apparatus for the Absolute Measurement of X-ray Dose. 

At 2.80.—Miss 8. F. Oox and F. G. Spear: Tissue Culture and Its 
Application to Radiological Problems.—Miss S. F. Cox: The Action 
of X-rays on Living Cell* Cultivated 4n eitro.—Dr. F, G. Spear; The 
Immediate and Delayed Effects of Radium on Tissue* Cultivated in 
vitro, 

CONFMINGIt 

December 5 and 8. 

Institution of Chemical Engine® jib fet Chemical Society).—Vapour 
Absorption and Adsorption. 

Thursday, Deo. 6, at 10.80' a.m. —Prof. J, O. Philip : The Reversibility of 
the Adsorption Process and thB Thickness of the Adsorption Layer.— 
Dr. W, R. Ormandy; The Recovery of Aeetone Vapours from the Air. 

At 2*80.—H, Bollings, Dr. & Pexfcon, and Dr, R. Chaplin : The 
Rsoovery of Benzol from Coal Gaa, with Special Reference to the Use 
of Activated Carbon.—B. W. Webb: The Absorption of Nitrous Gases. 

Friday, Deo. 8, at 10.30 a.m.— A* Hock; The Recovery of Volatile Solvents 
(Bregeat Process).—J. g. Morgan: The Continuous Fractionation of 
Gases by Adsorbents. 

At 2J0»H& W, Himus: Evaporation of Water In Open Puna,—K* 
Evans and H* K Pearson: The Industrial Application of Active Carbon. 
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The Nation and Research. 1 

HERE is no need to dot the i’s and cross the t’s 
of the remarkable pronouncement on scientific 
research delivered by Sir Walter Fletcher and 
quoted extensively in Nature of Nov. 23. It 
may be said to have contained nothing new: it 
may, with equal justice, be said that its whole 
burden and content was new. In it, a great public 
official who is also a man of science illuminated 
every facet of a problem which intimately concerns 
the future of human life. The revealing beam was 
not uniformly intense, and wisely so. Aspects 
exist of which it may be said that a pale and gentle 
light upon them suffices for the time being. 

Candle-power will be needed later, and then 
there will come into play the same dispassionate 
scrutiny as science accords to all those appearances 
which more partial judgments stigmatise ill-pro- 
portioned. The time will come. What is new 
ill the masterly treatmont which the Norman 
Lockyer lecturer gave to an urgent topic is the 
promise it affords that the time will come swiftly. 
It is not that the intellectual resources of England, 
nay, of the world, should be reorganised. It is 
that they are even now being recast by minds of 
whose effective potency the world has been abund¬ 
antly assured. What Sir Walter Fletcher demands, 
and the best scientific opinion is with him, is some¬ 
thing perfectly clear and consistent. What he 
calls the “ national habit of thought about scienoe ” 
is not, of oourse, strictly national. It is a world 
habit which that taste for mixing the true with the 
untrue, the wise with the unwise, the noble with 
the ignoble, the effectual with the ineffectual; 
that taste for mixing and muddling (which English¬ 
men prize themselves for priding themselves upon) 
only accentuates in us. He has attacked this habit 
trenchantly. With what we must believe to be 
considerable courage, he has dared even to define 
the dangers to which the very fruitfulness of scienoe 
exposes it. 

“ The State ”, said Burke, “is a partnership in 
all scienoe, a partnership in all art, a partner¬ 
ship in every virtue and in all perfection ” ; and 
so too Sir Walter Fletcher, “ that Government will 
always be wise that makes the Universities strong 
and leaves them free 

Here lies the crux of the problem of intellectual 
reconstruction in England. Here all plans must 
have their origin, all aims 4heir inspiration, and 
all discussion its starting-point and its end. Is it 

Tree and the Fruit. By Sir Waiter 
men Loekyer Lecture, 1029.) Pp. 27. 
Guild,! m.) J*. 


Uorl 

C 







866 


NATURE 


[December 7, 1929 


possible to frame such a constitution for the univer¬ 
sities of Great Britain, and after Great Britain the 
world, as will make them strong with the strength 
not only of great States, but also with the strength 
of the irresistible power of the human mind, 
sceptreless, free, uncircumscribed? 

The question is bom of the times, set before us 
as an aim of practical politics by one who is at the 
heart of the problem, secretary to one of those 
committees of the Privy Council in closest touch 
with each side of the triangle : the " bitter need 
of suffering men and women ”, the “ national habit ”, 
and the devioes of a profession. Of these three, the 
needs of men are constant; the “ national habit ”, 
also, is all too constant; only for one profession 
we may write another and again another until the 
whole field of science will be comprised. The 
problem is defined, and with equal clearness, the 
essentials of reform. Equity demands that “ if 
usefulness is to be measured by prominence and 
influence in the State ” it shall be served accord¬ 
ingly ; and usefulness rests upon a condition : that 
science “ be left free to follow the clues to new 
knowledge as Nature lays them down and not as 
administrative officers may appoint”. The ad¬ 
ministrative officer has, of course, disguises which 
it is unnecessary to pierce for the moment. 

Here are plain indications of the essentials of 
future policy, resolving into administration and 
finance of the universities. No university is, of 
course, wholly scientific. But if science should be 
the means of elevating the condition of the rest, 
the result may be no worse than a displacement of 
the baser legends of scholarly gentility. Where 
there, is great soience, there also is high culture. 
Every claim to national respect for science is a claim 
equally for all sincere and disinterested thought. 

The expenditure of the universities of England is 
less than four millions a year. (The cost of the 
lunatics of England has been eight.) To assess the 
value of the universities would be impossible. They 
are creators of values. To allocate to them what 
they need and can use would be to subtract from 
the present and the yearly wealth of the country a 
minute and unnoticable portion. In the old days 
Buoh a portion was subtracted from the value of 
crops and given to the Church. The Church was 
left free under a Board of Commissioners and a 
Bench of Bishops to manage its affairs, to study 
and to teach, to accept the gifts of the laity in 
stones and carving, in money and in kind. At 
the worst she could sell prayers. Most of the fruits 
of science, all the richest of them, enrich the world 
without being in themselves saleable commodities. 
No. 3136, Vol. 124] 


All that is best in a new fact, a new idea, or a new 
ideal synthesis, all that is best in science is from 
the moment of its birth the property of all; and 
despite the fact that in science doctrine does not 
exist to confuse and disintegrate, it is the Church 
and not science that is to-day the superior in 
status, in emoluments, and in freedom from the 
dictation of the vain and the ignorant. 

Here are, we believe, the materials for recon¬ 
struction ready at hand, with every indication 
that historical experience can afford for correction 
and improvement. A State department, no. In 
“ The Apple Cart ” of Mr. Bernard Shaw, it is King 
Magnus, not a Minister, who speaks of protecting 
science from prostitution to the professions. 
Science ia the concern of the State ; it must not 
be the tool of the State even if in that guise its lot 
would be better than now when it is the hobby of 
philanthropy and the tool of commerce. 

The present position is as absurd as it is intoler¬ 
able. Private generosity provides scarcely more 
than a tenth of the income of the universities. Yet 
it retains effective control. It is for this reason 
that the “ national habit ” is even more firmly en¬ 
trenched within the universities than in the Press 
and the street; ,the promises of charters and statutes, 
insufficient as these are, out of measure imposing 
in comparison with the meagre performances of 
the laboratories. Teaching, at the university level, 
is impossible without research, and probably, 
though less certainly, research is improved by 
contact with common needs. But it is not essential 
that changes immediately apparent in the form 
or even the personnel of governing bodies are 
necessary. Small changes of the right kind may 
go far : it is the sources and the character of the 
inspiration of policy that stand in need of ohange. 
Finance and stability are the clear lines for im¬ 
provement. For the correction of the “ national 
habit ” itself, a people trained in a single science, 
not alone in the facts and uses of that soience, but 
also in its discipline and method* will at least have 
received the means of entering fully into the spirit 
of all science. 

We foresee strenuous opposition to the course 
on whioh Sir Walter Fletcher has set us, and at 
the same time we find it hard to envisage a vast 
army of support. But there is weight of support. 
The universities, except the greatest of them, are 
frightened and demoralised, the cross currents of 
interest baffling. But we reassert our conviction 
that the address is the beginning of a new era in 
the life of the country. It sets an urgent practical 
problem for solution. 
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Enzymes* 

tinierauehungen Uber Enzyme . Von Richard Will¬ 
statter. Band 1. Pp. xvi + 860. Band 2. Pp. 
xi +861-1775. (Berlin: Julius Springer, 1928.) 
124 gold marks. 

N these two volumes, which are dedicated to 
Dr. Fritz Haber, there are reprinted the col¬ 
lective memoirs on the subject of enzymes from the 
school of one of Germany’s greatest chemists. The 
collection comprises more than a hundred and 
thirty original contributions to the subject, the first 
eight of which are summaries of our knowledge. 
The vast number of co-workers whose names are 
given suggests team work, but if this be so, the 
greatest homage must be paid to the master mind 
that directed it. 

Prof. Willstatter and his school have attacked 
a ohemico-biological problem from the point of view 
of the pure chemist. Prof. Willstatter may, in 
fact, be compared with the late Prof. Emil Fischer. 
Hie researches, like those of Fischer, have been 
directed towards unravelling the constitution and 
structure of naturally occurring substanoes, and 
his achievements have not been in vain, for they 
have shown the physiologist and the biochemist 
the nature of a series of basal units of substances 
met with in Nature, and have thus laid the founda¬ 
tion on which attempts may be made to elucidate 
their physiological function and metabolism in the 
more complex colloidal state in which they occur 
in the animal and plant. 

It is quite unnecessary to summarise at any 
length the advancement of our knowledge due to 
Willstatter’s researches : this is well known and 
was described by Prof. H. E. Armstrong when 
Willstatter was added to Nature’s series of 
“ Scientific Worthies ” in the issue of July 2, 1927. 
But in leading up to a short review of his work on 
enzymes, it will be useful to give a brief historical 
outline of his earlier work in the sequence in which 
he has drawn it up in the introductory chapter of 
this series of papers. The work on chlorophyll 
having been brought to a provisional conclusion, 
Willstatter commenced the study of haemoglobin ; 
in this the remarkable discovery was made that it 
is possible to obtain from both chlorophyll and 
haemoglobin a common derivative, eetioporphyrin. 
Studies on the colouring matters of petals were then 
commenced, and these were shown to be the oxonium 
salts of three closely related substanoes, pelar- 
gonidin, cyanidin, and delphinidin. These studies 
were, however, brought to a close by the outbreak 
of the War. 
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Willstatter’s work on enzymes really commenced 
with the discovery in 1910 of chlorophyllase, an 
enzyme present in all green leaves. Experiments 
in vitro showed that in alcoholic solution it hydro¬ 
lyses colloidal chlorophylls into ethyl chloro- 
phyllides and the complicated a-(3 unsaturated 
primary alcohol, phytol. The majority of the work 
on enzymes, however, has been published since the 
close of the War. 

The two volumes are divided into ten sections, 
the first of which comprises eight papers of the 
nature of summaries. In this first section the 
opening paper is the Faraday lecture delivered 
before the Chemical Society in London in 1927. 
The other sections are concerned with original 
researches on the following subjects: Analytical 
work, adsorption, chlorophyllase, peroxsidase and 
catalase, sucrase, maltase, lactase, the specificity 
of enzymes, the lipases and the proteases. 

Although, as already stated, Willstatter’s work on 
enzymes commenced in 1910 with the discovery of 
chlorophyllase, his general study of the subject 
dates from 1918. Before the various problems 
could be attacked it was necessary to devise special 
analytical methods, and a series of papers was pub¬ 
lished dealing with these. He greatly increased the 
accuracy of the iodometric method of estimating 
glucose as well as that of the colorimetric estima¬ 
tion of iron by means of ammonium thiocyanate. 
Alkalimetrio methods of estimating amino acids 
and peptides, as well as of magnesium and calcium, 
were also revised. The want was felt of an ac¬ 
curate micro-method of estimating phosphoric acid, 
and gravimetric and volumetric methods were 
devised for this purpose in Willstatter’s laboratory 
by R. Kuhn. It was shown that the production of 
purpurogallin by the action of plant peroxidases 
and hydrogen peroxide on pyrogallol might be used 
for the estimation of the enzyme. Incidentally, 
Willst&tter proved that the constitution of pur¬ 
purogallin is 

0 OH 

OH || | 



OH 


whilst he accepts A. G. Perkin’s view that the 
constitution of the isomeric purpurogallon is 6 : 7 : 8 
trihydroxy a naphthoic acid. 

Truly remarkable is Willstatter’s work on the 
different hydrogels of alumina, stannic acids, and 
silica, and the use to which he put these as adsor¬ 
bents in the purification of enzyme preparations. 
According to Michaelie, enzymes exhibit the 
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phenomenon of kataphoresis and are therefore to he 
regarded as electrolytes, in most cases amphoteric. 
Enzymes that are adsorbed by electro-negative 
kaolin were regarded as more basic, whilst those 
adsorbed by electro-positive alumina were regarded 
as more acidic, Thus sucrase was believed to be 
acidic and trypsin amphoteric. The Willstatter 
school finds, however, that these results are not 
valid for the enzymes themselves but only for 
associated foreign impurities. For example, sucrase 
in the crude state is not adsorbed by electro¬ 
negative kaolin, whilst in a state of greater purity 
it is readily adsorbed by kaolin. Pancreatic 
amylase oan be adsorbed by alumina when in a 
crude state, but it is no longer adsorbed by special 
alumina gels when in a state of greater purity. 

The specificity of enzymes is well marked in 
several instances. The observations of R. Kuhn 
are of particular interest in this connexion. He 
points out that the sucrase of yeast which hydro¬ 
lyses sucrose and raffinose is a fructo-sucrase, 
because it attaches itself to the fructose residues 
in sucrose and raffinose. The sucrase of Aspergillus 
oryzye, on the other hand, is a gluco-sucrase because 
it attaches itself to the gluoose residue in sucrose : 
it does not hydrolyse raffinose. Fructose added to 
a sucrose solution undergoing hydrolysis by sucrase 
of yeast slackens the velocity of hydrolysis. 
Glucose, on the other hand, slackens the velocity 
of the hydrolysis of sucrose by Aspergilius-suoraae. 

Willstatter, whilst admitting that W. Ostwald’s 
dictum that catalysis is the acceleration by a 
foreign substance of a reaction which is already 
proceeding slowly in absence of that substance, gave 
a stimulus to research on enzymes, insists that it 
should not be maintained too dogmatically, sinoe 
as a dogma it would tend to hinder any attempt 
to find an explanation of the phenomena of cata¬ 
lysis without intermediate compounds and of the 
causation of reactions without an influx of energy. 
Ostwald’s conception is easy to understand in the 
case of hydrolysis of sucrose, maltose, and the fate, 
and even in certain oxidative changes, but it is 
difficult to realise in that of some of the desmolasee, 
for example, that of alooholio fermentation, even 
when we picture this os a change of oxido-reduotion. 

When it is considered that these laborious re¬ 
searches are the outcome of but ten years’ work, 
no one can fail to be struok with admiration at the 
accomplishment of such a feat. Nor is the work 
the less remarkable when it is examined in detail. 
The methods of attack that have been devised are 
of the most ingenious character and have not only 
achieved their object and carried our knowledge 
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several stages forward, but they have also added 
indirectly much to the chemistry of the colloidal 
state of matter. 

Highly meritorious as this work undoubtedly is, 
it still leaves us in doubt regarding the ohemioal 
nature of enzymes. Of the true nature of enzymes 
as substances we know but little. We oan only 
assume their individuality by a knowledge of the 
reactions which ooour in their presence. Their 
function is to catalyse reactions, and in this respect 
analogies may be found in the early work of 
Faraday, Mitscherlioh, Berzelius, and others on the 
oatalysis of reactions in inorganic chemistry. 

It would seem that in all catalytic reactions the 
first stage is the combination of the catalyst with 
the substrate, possibly through the medium of 
residual affinities. This view is by no means a 
recent one. It was supported by Fischer and by 
the work of H. E. and E. F. Armstrong. So far as 
enzymes are concerned, some idea of the way in 
which this combination may ocour is furnished by 
the suggestion of Northrop, that, in the case of 
proteociastio enzymes, the velocity of the reaction 
depends not on the dissociation of the enzyme, as 
postulated by the hypothesis of Miohaelis, but on 
that of the substrate. Thus pepsin, the optimum 
activity of which is shown in a strongly acid 
medium, is capable of reacting only with the 
protein kations and trypsin with the protein anions. 
Willstatter suggests the existence of a third group 
of enzymes capable of attacking only undissociated 
protein molecules, their optimum hydrogen ion 
concentration corresponding with the iso-electric 
point of the substrate. 

In regard to reactions catalysed by enzymes the 
question may be asked : Are the final products the 
result of direct or of secondary changes 1 The 
former is that which has long been assumed, whilst 
much evidence is being accumulated in favour of 
the latter. Thus the work of Pringsheim on the 
hydrolysis of starch by amylase indicates that some 
of the maltose is produced by the mutation of 
another disacoharide, and more definite evidence 
has recently been brought forward by Pictet that 
this disaocharide is one of the y class. In my own 
laboratory, work is in progress which confirms this 
both in the case of starch and of glycogen. Will- 
statter had not overlooked this possibility. He 
says: 

“ The catalyst may function in degrees of associa¬ 
tion with the substrate, varying from fixation to 
approach. It oan naturally without extraneous 
energy bring about a change of ocmstitufcion In the 
substrate molecule, and it is only through this 
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constitutional change that reaction may be in¬ 
duced* Here it is Hot essential, nor even a general 
condition, that the molecule should change to a 
new compound capable of independent existence, 
aa, for example, to an iaomeride such as the so- 
called y-glucose (with a changed oxygen bridge) 
which has been postulated as an intermediate in 
the action of F. 6. Banting and E, H. Best's insulin 
on glucose, . . . F. Haber (1922) considered the 
heterogeneous catalysis of gas reactions to be a 
process in which the first phase ... is apparently 
represented by an electro-dynamic distortion of the 
molecules by the atomic fields at the interface 
between the solid contact substance and the gas. 
M. Bodenstein also bases an explanation of the 
activation of hydrogen by platinum on the deform¬ 
ation of the molecules." 

Again, considering the chem ical nature of enzymes 
as substance, are they to be regarded as single 
substances, or are they not rather a system ? 
There is much to be said in favour of the latter 
view. Despite repeated attempts—none more 
numerous than those carried out by the Will- 
stiitter,school—no one has succeeded in preparing 
a single pure substance from enzyme preparations, 
possessing activity which characterises these agents 
as a class. The most highly purified preparations 
—judging purity by the increased velocity of the 
reactions they catalyse—have always been mix¬ 
tures. Moreover, purification by adsorption always 
stops at a certain point. The classical researches 
of Harden showed that zymase, or rather yeast 
juice, may be resolved by ultra-filtration into an 
inactive thermo-labile colloidal portion and an in¬ 
active thermo-stable portion which passes through 
the filter. The active enzyme is reproduced when 
these two portions are reunited. The case of 
trypsinogen may also be cited. This only becomes 
active trypsin when brought in contact with the 
enterokynase of the duodenum, which may owe its 
activating power to the presence of calcium ions. 
Willstatter in 1922, summarising his views on the 
nature of enzymes, states that he considers them 
to be composed of a specific active group which 
enables them to be combined with the substrate, 
the composition of which at the same time deter¬ 
mines the colloidal nature of the entire complex. 

It would seem that researches on enzymes have 
now been carried to a conclusion so far as is possible 
with methods at present at disposal. We must 
patiently await the devising of new means of attack 
before the problems can be carried to a further 
stage. Meanwhile universal gratitude must be 
expressed to Prof. Willstatter and his co-workers 
for having taught us so much on one of the most < 
intricate problems in the whole range of bio- 
chemistry. Abthtjb R. Lino. 
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Memorials of Galileo. 

Memorials of Galileo Galilei , 1564-1642 : Portraits 
and Paintings, Medals and Medallions, Busts and 
Statues, Monuments and Mural Inscriptions. By 
J. J. Fahie. Pp. xxiv + 172+47 plates * (Leam¬ 
ington and London: The Courier Press, 1929.) 30s. 

EW figures have so struck the imagination of 
the world as the aged and infirm Galileo. 
Repressed by the power of the Inquisition, 
humbled into submission by the temporal power 
which crushed those deeper stirrings of the human 
spirit that were leading men to new conceptions of 
the universe and of man's place therein, " My 
name is erased from the book of the living ”, he 
wrote to his loved daughter. Yet through well-nigh 
four centuries the roll of his disciples has not closed. 

Not least in devotion has been the author of the 
finely produced volume now before us. Mr. Fahie's 
engineering knowledge and long experience in Italy 
have given him an intimate appreciation of much 
of Galileo’s achievement. Yet more fundamental 
to his work have been the affection and veneration 
which Galileo has inspired in him. Mr. Fahie has 
devoted years to the study of his master, and he 
became the chief collaborator of the late Prof. 
Favaro in the preparation of the groat national 
edition of the works of Galileo published by the 
Italian Government. English readers are already 
indebted to Mr. Fahie for his volume, “ Galileo, his 
Life and Work ”, published as far back as 1903, 
and for his study of “ The Scientific Works of 
Galileo” in 1921. Probably no other man now 
living is equipped with the knowledge which makes 
these “ Memorials ” a volume full of charm and 
interest as well as an authoritative reference book 
on its subject. 

Every authentic portrait of Galileo finds a place 
in this volume. The sources of prints as well as 
of paintings have been traced, and errors and false 
ascriptions have been hunted down and exposed. 
Moreover, a lifelong study has been rewarded by 
more than one important new discovery. The 
ground is covered with great completeness. The 
work is divided into six parts : Portraits from life ; 
subject pictures ; medals and medallions ; busts 
and statues ; monuments and mural inscriptions ; 
and finally, an entertaining appendix on spurious 
Galileos. 

The work is prefaced by a graceful and illumin¬ 
ating character sketch. In few words there is 
placed before us what we may call the domestic 
background of the great philosopher, his fondness 
for gardening, his familiarity with masterpieces of 
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classical literati on, his generosity, his hospitality, 
and his love of music. Very touching was the 
devotion of his pupils, especially of the youngest, 

Vincenzio Viviani, who as a lad of eighteen Game to 
live with the master in 1039, six years after the 
historic sentence had been promulgated in Rome. 

A relationship of warm affection was almost im¬ 
mediately established between Galileo and this lad, 
who became in his turn a leader of the science of 
the next generation. To Viviani, too, we owe much 
of our knowledge of the brilliant circle of young 
men who in the first decade of the seventeenth 
centmy formed in Rome the Academy of the Lynx. 

This was by far the earliest society for the study 
of natural science, and very early in its career was 
honoured by the adherence of Galileo. 

One of the discoveries of Mr. Fahie is in connexion 
with a bust of Galileo by Caccini, which was to 
have been executed as a gift from Salviati for 
Prinoe Cesi, the founder and the first president of the 
Academy of the Lynx. Owing to the death of 
Caccini, the marble bust was never made, but Mr. 

Fahie has traced the original plaster model by 
Caccini himself which now reposes in the Master’s 
Lodge at Trinity College, Cambridge ! 

Among the things that will strike the reader of 
Mr. Fahie’s beautiful volume is the great number 
of contemporary portraits. One of the most re- °f ^ Trobriand Islands, British New Guinea . 
markable and least familiar is that produced from ^ Prof. Bronislaw Malinowski. Pp. xxiv +500 
a crayon drawing by Leoni, dated 1624, now pre- plates. (London : George Routledge and 

served in the Louvre. The immense and thought- Sons, Ltd., 1929.) 42s. net. 
laden head is here lightened by an expression A LREADY the admirable volume under review 
of benignity in the eyes not always discerned by SjL has created an interest far wider than its 
the artists who set themselves to delineate that primary appeal to professed anthropologists would 
countenance. Mr. Fahie reproduces no fewer than indicate, and it may confidently be claimed for it 

four portraits from the hand of Sustermans, but an established place as a sociological classic, which 

this famous artist did not work on Galileo until in future no serious student of culture in its broadest 

after the tragedy of 1033. Three of the paintings terms will be able to pass by. 

were made In 1640, One, and as he believes the So slight, and for the most part unmethodical 
original, has been discovered by Mr, Fahie in London and unscientific, have been all previous studies of 
in the private possession of Miss V. F. Robinson. the sexual life of primitive peoples in the English 

Yet more numerous than the portraits are the language, that Prof. Malinowski’s becomes the first 
later memorials of Galileo. His condemnation by really important work in this line of research. In 

the Inquisition has been the subject of many fine previous volumes he had led up to this more 

pictures. Many painters have found inspiration detailed and embracing study by discussing speoial 
in his life in confinement, his thoughts ever occupied problems in psychology and sociology, for example, 
by the movements of the heavenly bodies and by the Freudian inoursion into cultural anthropology, 
the laws of his ‘ new science ' of mechanics. Always and, in other volumes, primitive law, economics, 
he was surrounded by the pupils who venerated myth, religion, and folk-lore. Other workers ap* 
him. More than one painter has been stirred to proaohing these subjects from outside have too 
depict the visit of the young John Milton to that often muddied the stream of knowledge and theory 
venerable figure. Gradually Galileo has become a by speculations and reconstructions not based on 
legend. His name and his achievements have come observable facts. 

to hold a speoial place in the minds of those for In this volume we are given a very full and 
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whom freedom of thought and speech is a precious 
human heritage, won with how much suffering and 
how easily lost 1 

Medals have been struok and monuments raised 
in Galileo's honour. In Florence he is commemor¬ 
ated by the Tribuna di Galileo, a department of 
the Museum of Physics and Natural History. This 
Tribuna was opened in 1841 and consists of a vesti¬ 
bule, a small hall, and a semicircular inner tribuna. 
The walls are decorated with frescoes illustrating 
the achievements of Galileo, while the cases contain 
instruments with which he won his knowledge. 
Perhaps no material monument of him is more 
touching than the bust with inscriptions and repre¬ 
sentations of his discoveries which Viviani, greatly 
daring, placed on the front of his own house in the 
year 1693. Below, a legend for all to see linked 
the owner of the house with the man. whom the 
Inquisition had condemned : Monumenti consecrati 
da Vincenzio Viviani alia rriemoria del Galileo . 

Dorothea Waley Singer. 


Sex in Savagery. 

The Sexual Life of Savages in North-Western 
Melanesia : an Ethnographic Account of Court¬ 
ship , Marriage and Family Life among the Natives 
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detailed picture of the erotic and family life of 
Trobriand Islanders, It is, of course, apparent 
that what is typical of Trobriand tribesmen is not 
necessarily typical of primitive communities, or 
even of all Melanesians. Here we are studying a 
mother-right and matrilineal community in which 
a man inherits from his maternal uncle, in which the 
real father’s part in procreation is shown to be as 
unknown as the late Sir Baldwin Spencer showed 
it was unknown amongst the Arunta of Australia, 
in which, subject to oertain exogamic and kinship 
taboos, prenuptial and even prepuberal sexual 
intercourse is almost unrestrained. In every in¬ 
stance where he is dealing with the beliefs and 
practices of the natives, the author’s peculiarly 
intimate knowledge of the language, his own 
psychological penetration and his familiarity with 
a mass of comparative material, enabled him, not 
merely to state custom and belief in native terms, 
but also to demonstrate how logically they do arrive 
at those beliefs. For example, the native refusal 
to believe that sexual intercourse is neoessary to 
procreation is applied to their theories on the 
breeding of pigs. The male function is merely to 
4 open up ’ by hymeneal penetration and prepare 
the channel of ingress for the spirits, which are the 
real fertilising agents. In defence of this belief, the 
natives point to the free sexual life of unmarried 
girls and the comparative absence of illegitimate 
children. Since, they argue, all women, married 
or unmarried, have either husbands or lovers, but 
only some have children, the father’s part cannot be 
essential. 

In this connexion we touch on a problem of some 
biological importance, the solution of which lies, 
as Prof. Malinowski avers, outside the scope of his 
work. It is one, however, which I have had under 
consideration as the result of observations made 
amongst other Pacific peoplos. Where, as in the 
Trobriands, prenuptial intrigues are the rule, 
illegitimate births are none the less discountenanced, 
and, by all the evidence, in any case, remarkably 
rare. The common and easy explanation that un¬ 
married mothers practise abortion, or that some 
unanalysed and mysterious form of contraception is 
practised, is quite unsupported by any evidence in 
the communities in question. This latter popular 
explanation is particularly inappropriate in the 
Trobriands, where the fertilising function of seminal 
fluid is unknown. Yet girls habitually begin an 
active sexual life from the time they are still quite 
small children, and, until they marry, remain sterile. 
After they marry they breed and are often prolific. 
In the Trobriands, if, as rarely happens, an un- 
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married girl becomes pregnant, her lover, so far 
from then being more inclined to marry her, would 
on the contrary at once repudiate her; not, of 
course, because of any suspicion of a rival's re¬ 
sponsibility, but simply because it is a violation of 
custom and even more discreditable for an unmarried 
girl to have a child than for a married woman to 
remain sterile. The only explanation that I am 
inclined to put forward touches the postulated law 
that monandrous matings only are favourable to 
fertility. The mechanism of it may, it is suggested, 
be discovered to lie in the autotoxitous properties 
of spermatozoic saturation. The experiments still 
being carried on in California and elsewhere in 
spermatoxins and sterilising serums, associated with 
work begun by Dittner, Guyer, and others, may 
eventually reveal the true physiological or bio¬ 
chemical explanation. Meanwhile, a study of ter¬ 
tiary sex-ratio variations will illustrate the world¬ 
wide tendency for the substitution of monandrous 
and polygynous groups for polyandroue groups in a 
population. This substitution occurred quite clearly, 
for example, in the Toda population in recent years. 
We may see here its bearings upon the institution 
of marriage and polygamy. This question is one 
amongst many showing the need for a oloser 
collaboration between sociological, demographic, 
and biological researches. 

Here and there the author has to touch on the 
gradual changes brought about by the influence of 
contact with European civilisation. Often this 
influence is exercised deliberately and directly by 
government officials and missionaries determined 
to reform and 4 uplift ’ the morals of the debased 
savage. In almost every instance that influence 
has been harmful and has resulted in the weakening 
or destruction of the morality that once existed. 
The segregation of sexes on plantation compounds 
and mission stations has lead to homo-sexual 
practices previously practically unknown ; viola¬ 
tion of the taboo on incest is now brazened out, 
where exposure would formerly have led to suicide; 
missionary attacks on native polygamy and the 
institution of the boys’ houses, bukumcUtda , have 
merely helpod to make adulteries more easily 
accomplished without punishment, have under¬ 
mined the power of the chiefs, and disintegrated 
society. A new cynicism and hypocrisy is the 
chief lesson the white man’s religion teaches. 

Mr. Havelock Ellis, in his preface, makes an 
eloquent plea for a full and scientific considera¬ 
tion of the underlying sexual facts in all socio¬ 
logical inquiries, free alike from the traditions of 
Anglo-Saxon Puritanism and the almost equally 
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unfortunate reactions to which the revolt against 
those traditions may lead. After a study of Prof. 
Malinowski’s work, we may indeed be inclined to 
think Mr. Ellis’s statement that “ Sex-taboos weigh 
at least as much on the civilised as on the savage 
mind ” an under-statement. 

Geobge PlTT-RrVEBS. 


Our Bookshelf. 

West African Secret Societies : their Organisations , 

Officials and Teaching. By Gapt, F. W. Butt- 

Thompson. Pp. 320 +12 plates. (London : H. 

F. and G. Witherby, 1029.) 21*. net. 

The West African secret societies, according to 
Capt. F. W. Butt-Thompson, fall into three groups : 
the mystic and religious, the democratic and 
patriotic, and the subversive and criminal; some 
are ancient pagan institutions, others are Moham¬ 
medan, there is a group of Mohammedan-pagan 
societies, and there are more modem ones. The 
various aspects and activities of the societies, such 
as organisation, officials, initiation, religious teach¬ 
ing, etc., are given in appropriate chapters with 
reference to particular societies; thus the reader 
can appreciate what factors are common to most 
of them, and so is enabled to gain a bird’s-eye 
view, as it wore, of their general functioning. 
Finally, there is a very brief account of each 
society. 

This is the first systematic book on the subject, 
and the author is to be commended for the con¬ 
siderable amount of information here summarised. 
Judging from the bibliography, he has searched 
diligently through the literature which has any 
bearing on his subject, and he appears to have got 
into friendly contact with many Africans in the 
different countries of which he treats, especially in 
Sierra Leone, but unfortunately there is no indica¬ 
tion concerning what is duo to original observation 
and ^hat is taken from published sources, so there 
is no means of gauging the reliability of the state¬ 
ments hero made. 

It is a book that tells in brief many things about 
which we should like to know more, and though 
Capt. Butt-Thompson records such information as 
may be obtained by a white man concerning the 
old social discipline and morality, there must be 
much more of which probably only an African can 
enlighten us. As in many primitive communities, 
some of the ethical teaching, such as that given on 
p. 208-9, is good enough for any people to practise, 
owever advanced their scale of life ; for example, 
“ Respect and obey your* father and mother ”, 
“ Be just to your enemy ; rescue him when he is in 
danger, and never go out of your way to get him 
into trouble.” “ Stealing is undignified ; if you 
covet a thing, ask for it; if it is refused, go without 
it,” A people that preaches these maxims cannot 
lightly be dismissed as 4 heathen nor can their 
secret societies always be branded as 4 wicked \ 
The author makes us wish that we could get into 
real and dose touch with the teachers of these 
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doctrines, and work out with them a better and a 
fuller way of combining their knowledge and 
aspirations with, our own for the benefit and 
advance of the African. A. C. H. 

The Private Life of Tutankhamen: Love , Religion 
and Politics at the. Court of an Egyptian King . By 
G. R. Tabouis. Translated by M. R. Dobie. Pp. 
xxiii 4- 322 -f 10 plates. (London : George Rout- 
ledgo and Sons, Ltd., 1929.) 15*. net. 

To attempt to recreate the atmosphere and re¬ 
construct the conditions of a whole period of 
history so remote from our own times as the 
XVTIIth dynasty of ancient Egypt, requires con¬ 
siderable courage. It is a task to which the genius 
of the French language is perhaps more readily 
adaptable than our own. Certainly in one or two 
places this translation of Mile. Tabouis’ book on 
Tutankhamen carries less conviction than it 
would in the original. On the whole, however, it 
is a sound and informative piece of work such as 
should appeal strongly to the general public. The 
period with which she deals is one of the relatively 
few epochs in Egyptian history possessing an 
individuality and a character comprehensible by a 
reader who is not already acquainted with the 
phases of development of Egyptian culture in 
some detail. 

An account of Akhenaton and his religious and 
social reforms necessarily occupies a prominent 
place in the book, which is thus given a certain 
dramatic unity, so much so that, instead of a life 
of Tutankhamen, it might well be regarded as the 
story of the rise and decay of the materialised 
ideal of a political and religious dreamer. M. 
Theodore Reinach contributes a preface, which is 
illuminating in the way it sets out in a few para¬ 
graphs the distinctive characteristics of Egyptian 
political development, which play so large a part 
in the history of Akhenaton’s reforms, and also in 
giving the historical perspective neoessary to 
appreciate the place of the XVIIIth Dynasty in 
Egyptian history. 

The Life of Space . By Maurice Maeterlinck. 
Translated by Bernard Miall. Pp. 171. (Lon¬ 
don : George Allen and Unwin, Ltd., 1928.) 
0*. net. 

Since the publication of work on the theory of 
relativity during the War made this subject one 
of popular interest, there have been many attempts 
to interpret the significance of the theory in its 
relation to everyday life. The problem of the 
fourth dimension is one which occasionally is 
transformed from the symbolical language of 
mathematics to the imaginative fancy of popular 
writing. It is therefore with added interest that 
one turns to a book of this description by Maurice 
Maeterlinck. The work is divided into five 
sections, but the first one, namely, that of “ The 
Fourth Dimension”, is the longest and gives 
various references to writers who, Uke Hinton and 
Ouspenoky, have devoted considerable thought 
to the implications of the fourth dimension. 
Maeteriinok then deals with “ The Cultivation df. 
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Breams ” and makes particular reference to dreams 
as premonitory phenomena. The following sec¬ 
tion is headed “ The Isolation of Man ” and 
raises the question of whether the mind may 
acquire the sense of the fourth dimension, thus being 
liberated from our present human environment. 
The book concludes with two short articles on 
“ Marvels of Space and Time ” and ” God”. The 
subject dealt with is, of course, a very wide one 
and lends itself to much speculation, and among 
the great number of names to whioh reference is 
made we find those of Eddington and Whitehead. 

Old Mother Earth . By Prof. Kirtley F. Mather. 
Pp. xiv +177 + 59 plates. (Cambridge, Mass. : 
Harvard University Press ; London : Oxford 
University Press, 1928.) 11$, fid. net. 

In view of conditions in Tennessee, where scientific 
evidence and spiritual exposition continue to be 
confused with unfortunate public results, it is not 
surprising that popular American books on geology 
are still seriously exercised with the views held in 
ancient Palestine thousands of years ago. Prof. 
Mather has faced the issue very tactfully in this 
entertaining volume, which is based on a series of 
radios talks delivered at Boston. The topics dealt 
with include the origin of the earth ; the evolution 
of life ; the Great Ice Age and its causes ; earth- 
uakes and mountain building. All are adequately 
ealt with, and we are glad to see that the tidal 
theory of Jeans and Jeffreys is not overlooked in 
the discussion of “ How the World was Made ”. 
The treatment of glaciation is excellent, particular 
pains being taken to prove that the equator had 
the same relation to the mountains of western 
America as it has to-day. The illustrations are 
numerous and effeotive, and are enlivened by 
reproductions of medieval representations of 
Jehovah at work taken from the “ Nuremberg 
Chronicle ” of 1493. The book is a well-written 
and trustworthy introduction to geology, and may 
be cordially recommended to all who are interested 
in Hie lore of the earth as students or teachers. 

The Pressure Pulses in the Cardiovascular System . 
By Prof. Carl J, Wiggers. (Monographs on 
Physiology.) Pp. xi+200. (London, New York 
ana Toronto : Longmans, Green and Co., Ltd., 
1928.) 14$. net. 

Whitten in response to the wish of the late Prof, 
Starling that the writer should analyse ” in the 
briefest possible manner, the present state of our 
knowledge concerning the pressure pulses in the 
cardiovascular system ”, it is impossible to indi¬ 
cate in a paragraph more than the purpose of this 
book, and to commend the thoroughness and care 
with which the work has been done. The elucida¬ 
tion of the dynamics of some relatively simple 
physical system frequently entails muchprepara- 
tion and ingenuity in experiment. The first 
chapter of this work will indicate to the curious 
how vast and intricate a preparation has gone to 
the study of the dynamics of the animal cardio¬ 
vascular system. There has developed a tech¬ 
nique whioh not more than ten investigators have 
mistered. “ We cannot deny that the circulation 
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of an animal is affected adversely by such experi¬ 
mental influences as artificial respiration, anaes¬ 
thesia, haemorrhage, nerve stimulation, exposure 
of heart and lungs, insertion and'fixation of oan- 
nuhe. We can nevertheless maintain that it is 
quite possible to obtain circulatory* conditions 
which appear to be normal to all criteria which we 
are able to apply.” Such an assertion argues a 
great confidence in an investigator, a confidence 
which, if justified, marks a great victory for in¬ 
genuity over the difficulties of animal experiment. 

Contributi del Laboratorio di Statistical Sene Prima. 
(Pubblicazioni della University Caitolica id Sacro 
Cuore y Eerie ottava : Statistica , vol. 3.) Pp. vii + 
430. (Milano : Society Editrice “ Vita e Pen- 
siero ”, 1928.) 50 lire. 

This book contains the researches of statisticians 
of the laboratory directed by Prof. M. Boldrino, 
on a varied group of phenomena, for example : the 
eugenic effect of wine consumption; passenger 
traffio on Lake Maggiore ; the proportion of the 
sexes at conception and birth ; death from a single 
cause ; progressive paralysis in malaria districts. 
Among such a miscellaneous group of subjects one 
oan find a certain unity due to the method of 
treatment and to the work being the product of a 
single laboratory. Some of the conclusions drawn 
from the statistics employed are very interesting. 

(1) That alcoholic intoxication appears to have 
serious consequences only at a rather advanced age, 
so that its eugenic effect should be small.. 

(2) That the human sexes are oonceived in equal 
numbers. 

(3) That the relative frequency of progressive 
paralysis in malaria districts is high and tends to 
beoome less in those districts where malaria is less 
rife. This is curious in view of the successful treat¬ 
ment of progressive paralysis by inoculated malaria. 

Eunrays and Health . By Ronald Millar, in col¬ 
laboration with Dr. E. E. Free. Pp. vii+ 125. 
(New York : Robert M. M'Bride and Co,, 1929.) 
1.50 dollars. 

This small volume gives a popular account of the 
physics and therapeutic uses of light, with special 
reference to the ultra-violet rays. The text is in 
a conversational and simple style, and although 
certain details refer more especially to the continent 
of America, it can be recommended for perusal by 
anyone who wishes to have some knowledge of the 
uses and abuses of a much-advertised remedy. The 
author gives simple instructions for sun-bathing and 
points out the clangers of over-exposure : burning 
the skin is deleterious and unnecessary as a prelude 
to a becoming tan. He also points out the advan¬ 
tage of exposure to sunlight or skyshine in the open 
air with the accompanying effect of the cooling 
power of the air on the skin resulting in stimulation 
of metabolism and benefit to health. For those 
who wish to expose their skin to ultra-violet rays 
during the winter, directions for time of exposure 
and distance from the lamp are given. In con¬ 
clusion, this is a sane and readable account of a 
natural remedy which many ore inclined to take in 
excessive doses. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
ccm he undertake to return , nor to correspond ivith 
the writers of, rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications.] 

Low Atomic Energy Levels for Elements of the 
Oxygen Group. 

From spectral theoiy it is known that the lowest 
energy states for atoms of the oxygen group form a 
stable triad designated as 8 P 0U . Next higher to these 
is a metastable state l D g and next to that again a meta- 
stable state X S 9 . For oxygen atoms the state *P X ex¬ 
pressed in frequency units is known to be 07 cm. -1 
higher than the state *P 8 and the state 8 P 0 158 cm.- 1 
higher than the state S P v The states *£> a and l S 0 have 
not hitherto been evaluated for oxygen atoms. 

In the course of a recent investigation of the spectra 
of selenium and tellurium, we were able to identify all 
the energy levels 8 P oxa , 1 P* and *#0 for the neutral 
atoms of both elements. The results are given in the 
following table : 


•P t *1\ 'P, *P *£>, l -V, 

mean (suggeated) (suggested) 

Oxygen . 0 67 220 97 10587 26512 

- y ^- y 

Energy differences 10490 17025 

A5577-341 A. 


*P t »/\ T, *P 'Dt l ‘% 

mean (suggested) (suggested) 

Sulphur . .0 808 572 823 0523 257 23 

Energy differences 0200 16200 

A6300 A. 


' 'P t 'P x 'P* 'P l S § 

mean 

Selenium . 0 1991 2535 1600 0576 233 70 

Energy differences 8067 13794 

A7247-6 A. 


*P t ■/>, *P X 'P »D t 'S, 

mean 

Tellurium . 0 4707 4751 3163 10559 231199 

Energy differences ^ 7406 ^ ^ 12640 ^ 

A7909-2 A. 


For tellurium it will be seen the terms 8 P 0xa are 
partially inverted, 8 P X being higher than 8 P 0 . Mean 
values for the energy levels 3 P ola are 1509 om.* 1 for 
selenium and 3153 cm. -1 for tellurium. If we consider 
the ratio (VD a - 8 Pmoan)/( l ^o ~ l &%) we obtain the value 
0*585 in the cose of selenium and 0*580 in the case of 
tellurium. 

From observations made on the Zeeman effect with 
the oxygen green line X5577-341 A. and described by 
Prof. McLennan in his Bakerian Lecture (Nature, 
July 7,1928, p. 38, and Proc.Roy. 8oc. f No. A 785, vol. 
120, p. 327), it became definitely known that the 
auroral green line X5577 A. originates in electronic 
transitions between the metastable states X S 0 and l D t 
of oxygen atoms. It has a frequency, therefore, given 
by v ~ l fl a - 1 £> ? which, expressed numerically in fre¬ 
quency units, is equal to 17924*7 cm. -1 . If we sup¬ 
pose that the ratio ( l D t -* 8 Pmean)/( l £ g - l £> a ) =0*685 be 
applicable to the spectrum of oxygen as well as to the 
spectra of selenium and tellurium, we obtain 10490 
cm.- 1 and 28415 cm.- 1 for the mean energy difference 
l D a -*P oia and X S 9 - 8 P 0xa for oxygen atoms. From 
this it follows that the radiation corresponding to 
the electronic transitions ID. -*P #11 in oxygen should 
have a mean wave-length of approximately X9530 A. 
and that corresponding to the transitions l S& ~*P ftu an 
approximate wave-length of X3520 A. This means 
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that we should expect to obtain in the spectrum of the 
polar aurora and in that of the light of the night sky a 
close triplet in the neighbourhood of X9530 A. and a 
similar one in the neighbourhood of X3520 A., the 
separations in both cases being 67 cm.* 1 and 158 cm.- 1 . 
Up to the present such radiations have not been 
observed either in polar or non-polar auroral light or in 
the spectrum of atomic oxygen. They should, how¬ 
ever, be carefully looked for and experiments in that 
direction are now being set in train oy one of us. 

From the numbers given in the table above it will be 
seen that the lines in the spectra of selenium and 
tellurium analogous to the auroral green line of oxygen 
have the wave-lengths X7247*5 A. and X7909*2 A. 
respectively. Moreover, by extrapolation from the 
numbers given in the table, one is led to the view that 
a line in the spectrum of sulphur analogous to the 
auroral green line of oxygen should have an approxi¬ 
mate frequency of 16200 cm. -1 and an approximate 
wave-length of X6300 A. J. C. McLennan. 

M. F. Crawford. 


The Grant of Invalid Patents. 

The trend of the excellent leading article in Nature 
of Nov. 9, on “ The Grant of Invalid Patents ”, is to 
recommend that more power be entrusted to the 
Patent Office because of the great evil of expensive 
patent litigation, but in the course of the article two 
statements occur which I submit are misleading. The 
writer says (1) that opposition proceedings before 
the Comptroller are coming to be used as a cheap 
method of obtaining an official opinion of validity. 
Now I believe it to be beyond dispute that the Comp¬ 
troller's decision has no importance whatever as a 
certificate of validity, and validity is not a question 
with which ho is at all concerned at the hearing 
of the opposition proceedings. Definite grounds of 
opposition are laid down by sec. 11 of the Act, and 
with them he is alone occupied. 

Prior publication and prior grant may be, and are 
commonly, an issue before him, but his decision on 
these points merely amounts to saying that he cannot 
find the applicant’s invention expressly stated in 
other specified documents which are put before him, 
and his decision on the point has no weight whatever 
in a subsequent action in the High Court. 

Secondly, the writer says that the quale of subject 
matter is already handled by the Patent Office. This 
is only true in the limiting sense that the Patent 
Office will not grant a patent for something which is 
manifestly not a manner of manufacture, for example, 
a system of indexing or a medical treatment, even 
though it was described as a “ method of extracting 
lead from men ”. Yet with this limitation any ex¬ 
perienced patent agent will say that it is nearly 
always possible to get an invention through the Patent 
Office. 

Space does not permit me to enlarge generally on 
the other point of view, though on it there is much 
to be said. There is the danger of allowing Patent 
Office officials, excellent and efficient as they are, to 
decide academically and without proper evidenoe on 
what are after all practical questions*—1 say without 
proper evidence, for a full-dress trial at the Patent 
Office would, except for the comparatively small court 
charges, be as expensive as a trial in the High Court. 
Again, Patent Office ‘ mistakes ’ would be serious, for 
they would mean that improper grants were made, or 
that grants were improperly refused. So far as the 
lawyer is concerned, it might well happen that although 
the excessive cost of patent actions was reduced there 
would, nevertheless, be a very much greater number 
of small patent actions 1 * 
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la it not true, however, that the real cause of the 
expenses of the big patent actions is not so much the 
law as the exceeding complexity of modem science 
and technical knowledge, coupled with the immense 
financial interests which to-day exist in business? 

Carrol Romer. 

5 Crown Offioe Row, E.C.4, 

Nov. 11. 


Much of the loading article in Nature of Nov. 9 
involves the assumption that the purpose of patents 
is to enoourage inventions, or even inventors. There 
may have been a time when that was true, though it 
must be remembered that the grant of a monopoly 
was originally a bribe for the disclosure of an inven¬ 
tion, not a reward for making it; but it belongs to 
the remote past. It was a time when the same 
person could be inventor, workman, foreman, manager, 
and director, when organised research was unknown, 
and industry progressed unforeseeably by discontinu¬ 
ous mutations. In the completely different economic 
and intellectual atmosphere of the modem world, the 
patent machine has ceased to work according to the 
intentions of its designers and cannot fulfil the pur¬ 
pose for which they designed it. With our admirable 
English adaptability, the envy of all foreign ob¬ 
servers, we have converted it to other purposes, not 
less vital to the community. Patents now serve to 
provide financiers with convenient weapons for their 
mutual warfare, and patent agents with a living. 1 
The British Science Guild wisely recognised the 
change when it constituted its Patents Committee 
mainly of those who regard an invention merely as 
the occasion for the issue of a legal document. 
Industrial scientists would be wise to recognise it too. 

For in these days of trade unionism and rationalisa¬ 
tion, no tinkering with patent law can enable an 
isolated inventor to fight an industry. In particular, 
what is the good of deciding the issue of validity once 
for all in the Patent Office, when the closely related 
issue of infringement cannot possibly be decided until 
it arises ? The Patent Office may declare generally 
that the patent claims something validly, but that 
something oan only be defined by particular in¬ 
stances. Attempts to deprive wealth of its influence 
in one direction only drive it to seek influence in 
another, and the search is never long ; as many have 
asked before, if there were really justice between rich 
and poor, what would be the use of being rich ? 
Instead of claiming rights of which the evolution of 
society has deprived us for ever, let us make the most 
of those that it has newly conferred on us. When 
the foundations of the patent law were laid, no one 
could earn a salary by indulging his disinterested 
curiosity. Norman R. Campbell. 

155 Hagden Lane, 

Watford, Herts. 


In reply to Mr. Carrol Homer's letter: it certainly is 
true that the Comptroller cannot give a certificate 
of validity or tie the hands of a higher court. The 
leading article was not intended to convey that im¬ 
pression at all. But it is also a fact that the carefully 
reasoned decisions, commonly running into 5000 or 
6000 words, which are nowactays a feature of opposi¬ 
tion proceedings, help the parties to see exactly 
where they stand, and often enable them to come to 
terms. In the event of an appeal, time (and therefore 
expense) is saved in the appeal proceedings by the 

1 Tha fees mid to * tow loading counsel always attract attention, but 
the fee* pSia to patent agenta are much larger in aggregate; their 
retained their original purpose, would have 
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Comptroller's preliminary elucidation of the issues. 
Does Mr. Romer seriously maintain that the grounds 
of opposition are irrelevant to validity ? 

Mr. Romer seems to hold the view that the Comp¬ 
troller does not enforce amendments, or otherwise 
exert his powers, except in such extreme cases as 
that in which an invention has been ^wholly and 
specifically described in a prior publication. That 
view is directly contrary to the writer’s experience. 
There has been a strong tendency, especially m reoent 
years, for the Comptroller’s court to deal quite 
courageously in realities and not merely in words. 
Public appreciation of this policy seems to be indicated 
by the rapidly increasing use which is made of the 
Comptroller’s jurisdiction. 

As regards the cost of evidence; an economy 
would obviously be effected if such issues as docu¬ 
mentary anticipation could be kept out of the High 
Court. Even if matters calling for a good deal 
of evidence were to be brought within the Comp¬ 
troller’s jurisdiction, a favourable precedent would be 
found in opposition proceedings based on the plea of 
* obtaining ’. 

In his last paragraph Mr. Romer surely is right in 
attributing the increasing cost of patent litigation to 
the increasingly scientific and technical character of 
industry. It follows that the High Court is ceasing 
to be a suitable place for the trial of many of Hie 
issues which affect validity, A judge’s time is too 
valuable to be properly taken up with those cramming- 
courses in chemistry, physics, and applied mechanics 
through which the expert witnesses have to coach 
him ; and patent law forms such a small fraction of 
the whole body of law that a technical training is 
more appropriate than a purely legal training for 
men who have to decide questions of technical faot. 
It is true that if mistakes made in the granting or 
refusal of a patent were to be rendered irrevocable, 
grants would be improperly made or refused, and that 
would be a serious evil. But the existing state of 
things is an incomparably more serious evil. Tho risk 
of minor injustices is preferable to the actuality of 
major abuses. 

Dr. Campbell’s statement that “the grant of a 
monopoly was originally a bribe for the disclosure of 
an invention ” appears to require revision in view of 
the actual history of the matter. The writer is 
inclined to agree, however, that if the minds of the 
British Science Guild Committee had not been biased 
by a practical knowledge of their subject, their report 
would probably have been characterised by a high 
degree of novelty, though it might have fallen short 
in point of subject-matter and utility. 

After all, the battle is not always to the strong, 
even under existing conditions. If the patent 
system were to be ‘ tinkered up ’ with courage and 
foresight, the duration of High Court proceedings 
might be considerably shortened, and then the salaries 
to be gained by indulgence in disinterested curiosity 
might come to be levelled up to a more satisfactory 
general average than that at present available. 

The Writer ok the Article. 


The Permeability of Plant Cell Membrane 
to Sugar. 

This communication deals with a glucose effect on 
the permeability of cell membranes to sugar molecules 
as studied by the intensity of respiration when leaves 
of Ariocarpua Integrijolia were injected with varying 
concentrations of glucose solution. The investigation 
developed as a very interesting by-product of other 
investigations on respiration. Though the important 
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rdle of carbohydrates in the physiology of the living 
cell has been recognised for a very long time, our 
knowledge oonceming the direct penetration of living 
cells by carbohydrate molecules is only recent. 
Scarcely anything is known, however, about the effect 
of sugar on the permeability changes of cell mem¬ 
branes to diffusion of sugar molecules. Curiously, the 
direct evidence for an effect of this kind of sugars on 
the permeability of oell membranes is obtained from 
an investigation which had primarily nothing to do 
with the problem. 

The investigation was concerned primarily with the 
study of respiratory intensity when starved and un- 
starved leaves were injected with varying concentra¬ 
tions of glucose solutions. The curves obtained in 
that connexion could not all be explained on the basis 
of a simple relationship between concentration and 
respiratory intensity, for which an explanation had 
to fee sought. 

Observations of the rates of respiration were re¬ 
corded on the control and the experimental leaves 
simultaneously. For purposes of analysis, from the 
curves thus obtained tne per cent algebraical increase 
of respiration of the experimental leaves over the 
controls have been calculated and exploited. 

The equations for the curves of the hourly march 
of these values work out in a very simple way in the 
majority of these curves. They can be expressed as 
simple logarithmic curves. 

For comparing the relationship between the con¬ 
centration of sugar solutions and the respiratory in¬ 
tensity, the initial values obtained by extrapolating 
those curves to zero time have been plotted against 
the corresponding concentrations. 

The generalised curves thus obtained at different 
temperatures show an ascending and a descending 
phase. It is the ascending phase which forms the 
special feature of this communication. This phase 
Snows the mathematical relationship R =K.Ct n , where 
R is the rate of respiration, Ct the concentration, K a 
constant, and n an index which is greater than unity, 
that is, respiration increases relatively more as con¬ 
centration increases. This is explained in terms of 
tiie relatively greater rate of diffusion of sugar mole¬ 
cules as concentration increases. The only way in 
which this can happen is through variations in the 
permeability of cell membranes to the diffusion of 
sugar molecules as the concentration of glucose solution 
increases, thus supplying direct evidence of the effect 
of glucose on the permeability of cell membranes. 

In the equation given above, K represents the 
diffusibility factor for the diffusion of sugar, which 
would vary at different temperatures, and the index 
n the factor for variations in the permeability of cell 
membranes as the concentration of the solution in¬ 
creases. 

In view of these results, the effect of various carbo¬ 
hydrates on the permeability of cell membranes must 
be known before one oan investigate their quantitative 
effects on various physiological processes of meta¬ 
bolism, such as respiration, etc. 

B. S. Inamdab. 

K. V. Vabadpande. 

Benares Hindu University, India, 

Oct. 20. 


A Lantern Slide Model of the Wave Electron. 

Lkotubebs on the more popular aspects of the 
wave-electron may be interested in a simple lantern 
slide model for demonstrating the waves whioh I have 
not seen previously described. Baaed directly on an 
explanation given by de Broglie in his “ Recherches 
sur la Thdorie des Quanta " [Ann* de Phy«iqm t 3, 
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p. 22 ; 1325), it has the advantage not only of show¬ 
ing the waves to an audience, but also of giving 
perhaps some insight into their nature. The model 
consists merely of the diagram of lines shown in 
Fig. 1, which can be pushed horizontally in the 
lantern behind a fixed vertical slit. 



The figure represents the space-time diagram of 
the observer of a moving electron. The observer is 
represented by the successive points of his time line 
OT , while of his space axes only OX is drawn. The 
time line of the electron, in motion with respect to 
the observer parallel to OX, is OT 1 . Now the electron 
has a known energy, w - me 8 , which on the electro¬ 
magnetic theory is spread out in space round it, and 
also associated with tne electron in some way (perhaps 
it is rotating with a fixed angular momentum), an 
elementary quantum of action, h, has to be admitted. 
From these known quantities we can deduce a certain 
time, ^ 

T = 

w 

(8 * 10* 11 sec. for slow motion), and the diagram can 
be divided into cells, each containing the action h f 
by lines separated by intervals r (measured along OT). 
These lines, representing instantaneous spaces associ¬ 
ated with the electron, must be drawn perpendicular 
to OT 1 , It is, however, a well-known feature of the 
pseudo-Euclidean geometry of space-time that a line 
which satisfies the analytical conditions of perpendi¬ 
cularity to OT 1 lies actually parallel to OX 1 , where 
l_XOX> = L.TOT 1 when the velocity of light is taken 
as unity. The lines, A lt A 2 . . separating the 
successive action colls, appear consequently as shown. 

Now when the slide is covered by an opaque screen 
with a slit S in it, and the diagram is moved behind 
it from right to left, we see tno electron E moving 
up the slit with the velooity v, while a train of phase 
waves, formed by those parts of the lines between 
the cells of action which show through the slit, 
passes up through the electron with a velooity c*/v in 
a very realistic way. Transparent lines on a dark 
background give the best effect. S. R. Milneb. 

The University, 

Sheffield. 


The Subdivisions of the Order Primates. 

In his Croonian Lecture on 41 The Developmental 
History of the Primates ”, Prof. J. P. Hill referred to 
the late Dr. Hans Gedow’s subdivision of the Primates 
into three sub-orders for reasons whioh I have pre¬ 
viously explained in some detail (Natube, May 2, 
1907, vol. 76, p. 7, and Proc* Zool* Sac* Lond,, 1919* 
published Feb. 1920, p. 465). 

My colleague has suggested that I should put on 
record the circumstances in which Dr. Gadow created 
the sub-order called by him ‘ Tarsii \ 
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In 1898, when Dr. Gadow was preparing for the use 
of hie students the book ** A Classification of Verte¬ 
brate’V the International Zoological Congress was 
held at Cambridge. He undertook the task of trans¬ 
lating and elaborating Haeckel's address to the Con¬ 
gress, which was afterwards published as a book under 
the title " The Last Link ” 

In the course of this task Dr. Gadow was faced with 
the difficulty of bringing into harmony the views 
expressed at the Congress respectively by Haeckel 
and Hubrecht. The former regarded the lemurs as 
ancestors of man and as Primates belonging to the 
same sub-order as Tarsius, whereas the latter wanted 
to exclude the lemurs altogether from the Primates 
and to regard the tarsier almost as an Anthropoid. 
Gadow invited me to Shelford to wrestle with this 
difficulty, and, after several days’ discussion, he 
decided that there was only one way of effecting a 
reasonable compromise between the conflicting views. 
While the lemurs could not be eliminated from the 
order, they should be separated from the tarsiera. 
Hence he proposed a subdivision into three sub¬ 
orders, which he called respectively Lamures, Tarsii, 
and Simiae. Several years later (op. cit. supra) I 
brought these terms into closer relationship with 
traditional usage by calling the sub-orders Lemuroidea, 
Tarsioidea, and Anthropoidea. My colleague. Prof. 
J. P. Hill, has still further clarified the position by 
separating monkeys (which might be called Pithe- 
ooidea) from the apes and man (to which the term 
Anthropoidea might be restricted) as separate sub¬ 
orders—a proposal made by Friedenthal more than 
twenty years ago, the justification for which was 
graphically expressed in the phylogenetic diagram in 
my “ Evolution of Man 

By emphasising the nearness of man’s affinity to 
the anthropoid apes, this proposal gives expression to 
a conclusion which recent research in comparative 
anatomy, embryology, haematology, and immunology 
is making necessary. G. Elliot Smith. 

University College, 

London, W.C.l, 

Nov. 25. 

Lankester's ‘Gregarine’ from the Eggs of 
Thalassemm neptunl . 

Our attention has been directed by Mr. A. D. 
Hobson, of the University of Edinburgh, to a sporo- 
zoan that attacks the developing eggs in. the genital 
pouches (nephridial sacs) of the echiuroid worm Thedas - 
sema neptum Gartner. Of twelve females examined at 
Plymouth this autumn, eight showed a heavy infec¬ 
tion. It is olear that the parasite is the ‘ Gregarine ’ 
observed by Ray Lankester in the eggs of one mature 
female among those he collected on the south coast 
of Devon and briefly mentioned in a paper published 
in 1881 (Zool. Anz. t Jahrg. 4, p. 250). Prof, and Mrs. 
Goodrich in their paper on Gonospora minchinii 
{Quart, Jour . Microse . Sc., vol. 65, p. 157; 1921) 
refer to Lankester's notes, but no one seems to hava 
investigated further the organism from Thalassema. 

. A preliminary examination has shown us clearly 
that it is not a gregarine, but a cocoidian; and as 
this is, so far as we mow, the first recorded instance 
of such a parasite within an egg, we propose to work 
out the life-history in detail. 

It is not surprising that Lankester supposed he was 
dealing with a gregarine, for the trophozoite is a long, 
worm-uke body, 200 a to 400 a in length and 10 a to 
22 m broad# The cytoplasm is densely granular and 
appear* white by reflected, light; the pellicle is very* 
thin ; the nucleus lies in the centre of the body. At 
this stage the parasite is coiled up within the egg; 
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sometimes three occur together. When pressed out 
from its shelter, it shows no movement. The 
parasitised eggs degenerate and are liable to phago¬ 
cytic invasion. We believe that we have found the 
schizogonio phase, in which 40 to 50 merozoites are 
formed, each measuring about 10 a xJ2 a* The 
gametocytes are spherical, the female larger than the 
male; occasionally a male and a female lie within 
the same egg. The males give rise to a very large 
number of flagellated microgametes. We have not 
yet found the oooysts or spores, and so cannot at 
present aay anything more precise as to the systematic 
position of the cocoidian. 

The only true gregarine we have seen in Thalassema 
is a cephaline form living in the gut, sometimes in 
company with the ciliato Ptyssostoma thalassemas 
Hentschol. D. L. Mackinnon, 

H. N. Rov. ♦ 

King’s College, Strand, 

London, W.C.2, 

Nov. 21. 

Influence of the Para-Foveal Regions on the 
Foveal Region of the Retina. 

The following simple experiment shows the above 
influence in a very conclusive manner. Let a piece 
of black cardboard eight inches square be taken and 
place this on a wall paper with a coloured pattern. 
The light in the room should not be too bright, but 
the experiment can be done easily in an ordinary room 
with the daylight of the presont time. The black 
cardboard should be viewed with one eye at a distance 
of six feet, the eye being kept as immovable as 
possible. It will then be noticed that portions of the 
colours of the wall paper will appear to detach them¬ 
selves from the wall paper and move with a slow 
spiral motion into the black area. This will go on 
until the whole black area has completely disappeared, 
the surface being covered with a mixture of colours 
similar to those on the wall paper. 

If a Persian carpet be used for the purpose of the 
experiment the area will be covered with a mixture 
of the colours of the carpet. If a uniform colour be 
used the black area will be covered by that colour. 
It may even make another colour disappear. For 
example, if a piece of red paper an inch and a half 
square be placed on a piece of yellow-green cardboard 
the yellow-green will invade the red until only a 
yellow-green surface is seen. If any difficulty be 
experienced the reader should try the experiment in 
a dimmer light, but I have not found anyone, at 
present, who has not seen the phenomenon with ease* 
It will be noticed how strongly this phenomenon 
supports my theory of vision, which I regard as a fact, 
and it seems impossible to explain it on any other 
theory. F. W. Edridge-Green. 

Board of Trade, 

S.W., Nov. 19. 

Graptollte Centenary. 

My friend Dr. Ami is wrong in supposing that at 
the University of Birmingham I was associated with 
the work of Prof. Charles Lapworth on graptolitee 
(Nature, Nov. 10, p. 700). All that I can claim 
is to have set him free from some of the routine 
work of his professorship and thus helped him to 
find time to undertake more original investigation 
and writing than he otherwise could have done, 
including the editorship of ,the Monograph on the 
Graptolites, written by Miss Elios and Miss Wood 
(now Dame Shakespear), W. W. Watts. 

Langley Park Road, 

Sutton, Surrey, Nov, 18. 
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Recent Reactions between Theory and Experiment . 1 

The Raman Effect : The (Constitution of Hydrogen Gas. 
By Sir Ernest Rutherford, O.M., Pres. R.S. 


I N watching the advance of science, and particu¬ 
larly of the physical sciences to-day, one cannot 
fail to be struck by the very olose connexion be¬ 
tween theory and experiment—a relation which is 
probably more intimate than at any other period 
of scientific history. Every new experimental 
observation is at once seized upon to test whether 
it can be explained by existing theories, and if 
not, to find the modifications necessary to include 
it in the general theoretical scheme of natural 
processes. The mathematical analysis often sug¬ 
gests the possibility of unexpected relations which 
can be made the subject of fruitful experimenta¬ 
tion. These two, in a sense, complementary 
branches of physics profoundly roact and interact 
with each other, and their united efforts lead to a 
greatly accelerated rate of advance in knowledge 
and understanding of the essential principles 
involved. The rapidity of advance in physics, 
which has been so marked a feature in the last 
decade, is mainly due to this close combination of 
theory with experiment. 

It will be seen that this interaction is clearly 
manifest in the subjects which I have selected to 
speak of to-day. I wish to refer briefly to certain 
recent discoveries which have excited much interest 
among physicists and chemists, and have thrown 
much new light on problems which have long been 
the subject of close investigation. 

The scattering of light by small particles and the 
4 Tyndall blue * of the scattered light, when white 
light from the carbon arc or the sun fails on a 
solution filled with a multitude of email particles, 
are well known. The late Lord Rayleigh in 1871 
first gave the mathematical theory of the scattering 
of li$it by such particles, and was able to account 
in a general way not only for the colour of the 
reflected light but also for its state of polarisa¬ 
tion. He suggested that light should be scattered, 
not only by particles containing many millions 
of molecules, but also by the individual molecules 
themselves, and that the blue of the sky was prob¬ 
ably due mainly to the scattering of sunlight by 
the molecules of the atmosphere in its path. 

This suggestion of molecular scattering was 
strikingly confirmed by the experiments of his son, 
the present Lord Rayleigh, who showed that 
scattering of light could be observed in gases freed 
from ell dust nuclei, and that the light scattered 
perpendicularly to the direction of the incident 
beam was mainly plane polarised. 

In recent years there nave been a large number 
of investigations on the scattering of fight, not only 
by gases but also by liquids and solids, with especial 
attention to the amount of scattered light and the 
degree of its polarisation. I shall not refer here 
to these results and the interesting deductions that 
have been made from them, but concentrate 

From the presidential address delivered at the anniversary meeting 
of the Royal Society on Nov, 80. 
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attention on a more recent development. Sir 
Ghandrasakara Raman, of the University of 
Calcutta, who had for many years experimented 
on this subject, made an important observation 
which has thrown much new light on this question. 
For simplicity, suppose that monochromatic light 
of a definite frequency passes through an organic 
liquid, say, benzene or toluene, which has oeen 
oarefully purified. It was observed that the 
colour of the scattered light was distinctly different 
from the incident beam, showing that the light had 
in some way been altered by scattering by the 
molecules in the liquid. To examine this change 
more accurately, the scattered light was passed 
through a spectroscope. A striking result was 
observed. The strongest line was equal in fre¬ 
quency to the incident light, as was to be expected 
on the classical theory, but in addition a number 
of new lines were observed on the low-frequency 
side of the main line, and a few fainter ones on the 
high-frequency side. By the process of scattering, 
a set of new discrete frequencies had thus made 
their appearance. An excellent account of these 
beautiful experiments was given this year by Raman 
and Krishnan in our Proceedings. Similar effects 
were observed by Lands berg and Mandelstamm 
by examining the light scattered by certain crystals. 

Such experiments are not easy, for the scattered 
light is very feeble, and long exposures with intense 
sources of light are necessary to bring out the 
relatively faint new lines. An examination of the 
results showed that the changes of frequency 
depend on characteristic frequencies of the mole¬ 
cule, connected with its vibrational states. 

The interpretation of these results is most 
clearly seen by consideration of the similar effects 
in gases, and we shall consider these first. For 
example, if v be the frequency of the incident light, 
the frequencies of the new lines are v - v lf or v + v t , 
where v x is always found to be a difference between 
two fundamental frequencies of the molecule. This 
is completely in accord with the quantum theory 
of scattering, which was given formally by Kramers 
and Heisenberg in 1925. It is to be presumed 
that the light scattered by liquids is of the same 
nature, ana the frequency shifts are due equally 
to differences of molecular frequencies ; although 
in molecules, which absorb strongly in the infra¬ 
red, these differences may themselves appear as 
aotual molecular frequencies. 

It is of interest to note that the possibility of a 
process of this kind, involving the appearance of 
new frequencies, had been predicted by Smekal as 
well as by Kramers and Heisenberg. While theory 
and experiment agree admirably for gases, the 
theory could not have been legitimately extended 
to the case of molecules of a liquid, and here the 
Raman effect provides a new aim effective tool for 
determining frequencies which are naturally present 
in a liquid or a solid* 
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It is clear that this new effect may be of great 
importance in determining the slow characteristic 
frequencies of moleoules in the infra-red, which 
may be difficult to measure by other methods. 
This new disoovery, of great interest in itself, 
thus promises to open up a new field of ex¬ 
perimental inquiry and to throw valuable light on 
the modes of vibration and constitution of the 
chemical molecule. 

It is naturally of great interest to consider the 
processes occurring in the molecule that give rise 
to these scattered radiations. The action of a 
train of waves in its passage through the complex 
* electrical system of a molecule, which may be set 
in vibration in a variety of ways, is naturally very 
complicated and difficult to explain briefly in 
simple language. If, however, we content our¬ 
selves with a consideration of the energy changes 
only in the radiation, and disregard the detailed 
mechanism involved in the radiation processes, a 
simple explanation can be offered on the ideas of 
the light quantum. 

We start by observing that it is a general con¬ 
sequence of wave mechanics that if a system 
possesses a number of states of equal energy, there 
is usually a finite probability of a transition from 
one of the number to any of the others. Consider 
a quantum of light, of frequency v and energy At', 
falling on a molecule in a given direction. The 
quantum and the molecule are to be regarded as 
a single system. This system has a number of 
other states of the same energy. First, those in 
which the molecule is unchanged and the original 
quantum is scattered in a new direction without 
change of frequency ; transitions to these states 
correspond to Rayleigh scattering. Secondly, 
other states in which the state of the molecule is 
changed, its energy being altered by while 

a quantum of light of energy hv hv x is scattered 
in some new direction. Changes to these states 
correspond to the Raman effect, where frequencies 
v-v t and v + iq ore observed. The actual changes 
occurring in the molecule to give rise to these new 
frequencies can only be inferred from a detailed 
consideration of the possible modes of vibration of 
the molecule itself. 

I shall now consider a very interesting discovery 
which has been made in the past year. It has 
been found that, in a sense, hydrogen consists of 
two different kinds of molecules, which under 
ordinary conditions of temperature and pressure 
behave in a distinctive way; for example, the 
specific heat and conductivity of the two kinds of 
hydrogen are very different. The hydrogen mole¬ 
cule in the normal state consists of two nuclei and 
two electrons. On the ordinary views of the gaa- 
kinetic theory, it is to be expected that the mole¬ 
cules, in addition to their ordinary velocity of 
agitation, may rotate on an axis perpendicular 
to the line joining the nuclei. On the quantum 
theory, it has a series of states of rotation which 
are specified in terms of a quantum number which 
has the values 0, l, 2, 3, etc. Experiments on the 
band spectrum indicate that in ordinary hydrogen 
gas at atmospheric temperature the moleoules 
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which have rotation numbers 1, 3, 5, are about 
three times as numerous as those with even 
rotation numbers, 0, 2, 4, . . . For convenience, 
the moleoules of even rotation number will be 
termed a-hydrogen, and those with odd rotation 
numbers /3-hydrogen * When in equilibrium, the 
relative number of hydrogen molecules in the 
different rotation states at any temperature is 
governed by the well-known Boltzmann law of 
distribution and can be calculated approximately. 
If, however, ordinary hydrogen gas is reduced to 
a low temperature, say, that of liquid hydrogen, 
on the ordinary kinetic theory it is to be expeoted 
that the rotation of the molecules should practically 
vanish; that is, the majority of the molecules 
should have a rotation number 0 and only a small 
fraction, depending on the temperature, remain in 
the higher rotational states. 

Actually, however, it is found that while a-hydro¬ 
gen is mainly in the rotation state 0, the /3-hydrogen 
does not change into the state 0, at any rate for a 
long time, but retains its individuality, although, 
of course, the ratio of the number of molecules in 
each odd rotation state is governed by the Boltz¬ 
mann law. The surprising fact emerges that the 
/3-hydrogen under the influence of ordinary gas- 
kinetic collisions is only with great difficulty 
changed into a-hydrogen. The time required for 
true equilibrium, after lowering the temperature, 
may be measured in months, or even in years 
under some conditions. This interval depends, 
as we should expect, on the pressure and tempera¬ 
ture of the gas, since these govern the number 
and magnitude of the molecular collisions. This 
means that a molecule with odd rotation number 
finds a very great difficulty in passing to the even 
state of rotation. 

A general explanation of this can be given on 
wave mechanics and appears to be intimely con¬ 
nected with the very weak coupling between a 
rotation state of the molecule with the spin of the 
minute individual nuclei (protons) which make up 
the molecule. 

While under normal conditions, the passage of 
/3-hydrogen into a-hydrogen and vice versa is 
excessively slow compared with the duration of 
an ordinary experiment, yet the transitions can 
be greatly accelerated by appropriate treatment of 
the gas. For example, if hydrogen cooled to a low 
temperature is subjected to an electric discharge, 
there is a rapid transformation. The passage of 
the cooled gas through charcoal immersed in liquid 
air or liquid hydrogen acts in a similar way. When 
the hydrogen is rapidly cooled to the temperature 
of liquid air, the odd rotation states are muoh in 
excess over the equilibrium value. The passage 
through the charcoal causes a rapid transformation 
of the /3-hydrogen and the emerging gas at the 
temperature of liquid air consists mainly of 
a-hydrogen. 

It is of great interest to note that if the gas is 
warmed to ordinary temperature after passage 

1 The tonus ‘para’- and ‘ortho'-hydrogen have been sometimes 
used for what 1 have called « and 0. Thu seems undesirable, stnoo these 
names are still required to distinguish the electronic states in analogy 
with those of the helium spectrum. 
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through the ch&rooal, it remains mainly a-hydrogen, 
while hydrogen gas in equilibrium consists only of 
about one-quarter of a-hydrogen. It has been 
found that the specific heat of the gas and its heat 
conductivity at the temperature of liquid air 
before passage through charcoal are markedly 
different from the values for the gas at the same 
temperature issuing from the charcoal. In a 
sense, we may say that a-hydrogen has been 
obtained by this process in an approximately pure 
state. The effect in charcoal oooled to the tempera* 
ture of liquid helium would be even more complete. 
It seems probable that the rapid transformation 
brought about by passage through charcoal is 
catalytic in nature and may quite likely be due to 
the dissociation of the molecules into atoms and 
their subsequent recombination to form new 
molecules. 

This striking and unexpected behaviour of 
hydrogen—the simplest molecule known to us— 
is of great theoretical as well as experimental 
interest. It had been known for some time that 
no satisfactory theoretical explanation could be 
given of the change of specific heat of hydrogen 
with temperature, either on the kinetic theory or 
with the modifications of the theory based on the 
older form of the quantum theory. 

A new orientation of our ideas was given by the 
development of the wave mechanics theory. One 
of the first triumphs of this theory was the explana¬ 
tion by Heisenberg of the complex spectrum of 
helium. The two types of spectra whicn appeared 
were shown to be connected with the different 
directions of spin of the electrons themselves. In 
one case, the orbital wave functions were sym¬ 
metrical and in the other case antisymmetncal. 
From analogy with the behaviour of the helium 
atom, Huna showed that it was to be expected 
that the hydrogen molecules should consist of 
two kinds; in one, which we have called a-hydro¬ 
gen, the wave functions were symmetrical in 
the rotational wave function and in the other, 
called /3-hydrogen, antisymmetrical. It was re¬ 
cognised that, on the wave theory, there must be 
a very weak coupling between the symmetrical and 
anti symmetrical states, so that the transition from 
one state to the other must be fairly slow. 

Dennison, in a paper published in our Proceedings 
in 1927, calculated the specific heat of hydrogen 
at different temperatures on the bold assumption 
that the time of transition from one state to the 
other was very slow—of the order of one year— 
compared with the time required for a determina¬ 
tion of the specific heat experimentally. Under 
these conditions, ordinary hydrogen could be con¬ 
sidered to be a mixture of two gases, which have 
not only different specific heats but a different 
variation with temperature. 

By assuming that the ratio of a- to /3-hydro¬ 
gen was 1 to 3, he found that the calculated 
and observed specific heats agreed over the whole 
range of temperature. This ratio between the 
two states of hydrogen was in accord with the 
observations of T. Hori cm the band spectrum of 
hydrogen. * 
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Experimental proof of the accuracy of this 
deduction was soon forthcoming by a variety of 
experimental methods. Prof. J. C. McLennan 
examined the Raman effect in liquid hydrogen and 
found that the changes of frequency observed in 
the spectrum of the scattered light indicated that 
hydrogen at this temperature consisted of a 
mixture of molecules having even and odd rota¬ 
tional states. The relative intensity of the lines 
was in acoord with the relative distribution assumed 
by Denison. 

About the same time experiments were under* 
taken by Eucken and Hiller and by Bonhdffer and 
Harteok in Berlin. Eucken and Hiller determined 
the specific heat of hydrogen under different condi¬ 
tions. Hydrogen at high pressure was kept for 
some days at the temperature of liquid air, the 
specific neat was measured at intervals and at 
different temperatures, and was found to show 
marked variations with time. The fraction of 
a-hydrogen was found to vary from 25 per cent 
at the beginning to 95 per cent after a long 
interval. It was found that the rate of transition 
from /3- to a-hydrogen at liquid air temperature 
depended on the pressure of the gas and was 
approximately proportional to the number of mole¬ 
cular collisions. 

Bonhdffer and Harteck used a simpler and more 
rapid method for following the change of state 
of the hydrogen under different conditions. By 
measuring the change of resistance of a heated 
wire in the presence of the gas, the changes in the 
heat conductivity of the gas, which varies with the 
specific heat, were easily followed. We have 
already referred to their experiments of passing 
hydrogen through charcoal at low temperature 
and of the effect of the electric discharge. The 
results of the beautiful experiments of Bonhbffer 
and Euoken afford a complete and striking proof 
that hydrogen under ordinary conditions is com¬ 
posed of two sets of molecules which are trans¬ 
formed into each other so slowly that they may be 
regarded in a sense as two distinct gases differing 
in specific heat and conductivity. The specific 
heat of a-hydrogen at low temperature is greater 
than that of /3-hydrogen. A large quantity of 
heat is given out in the passage of p- into a-hydro¬ 
gen. At very low temperatures, the heat evolved 
in this transformation is greater than the heat of 
volatilisation of liquid hydrogen. 

It may be of interest to note that the peculiar 
behaviour of hydrogen might have been discovered 
long ago, for no new experimental knowledge or 
technique is involved. Attention, however, was 
only directed to this subject by the failure of 
existing theories to acoount for the variation of 
specific heat of hydrogen with temperature. The 
development of wave mechanics threw new light 
on thif problem and a happy suggestion, based 
on this theory, was found to fit in well with 
the observations on the specific heat. Follow¬ 
ing this clue, the question was attacked experi¬ 
mentally by several different methods, with re¬ 
sults in complete accord with the predictions of 
theory. 
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Cinchona in the British Empire. 


T HE value of the cinchona tree (Cinchona 
Ledgeriana) as a source of quinine is common 
knowledge, but the considerable work undertaken 
by British medical officers in the past in making use 
of the produot of this tree as a preventive against 
malaria is not so well known. The cinchona' tree 
was introduced into both India and Java between 
the years 1854 and 1864. Prior to about 1880, the 
world's supply of cinchona bark was obtained from 
the native forests in Ecuador, Bolivia, and Peru. 
It was only after the export of bark from these 
regions could no longer be relied upon that attempts 
were made to grow cinchona elsewhere. The 
British were amongst the first to suooeed in bringing 
the tree under cultivation. The pioneers were such 
men as Weddell, Hasskarl, Markham, Ledger, and 
others, and it was by their efforts that the establish¬ 
ment of important supplies of the drug became 
a practical proposition. 

The early attempts to cultivate the cinchona tree 
met with considerable success, and private persons 
took up the business as a commercial proposition. 
In the early days of cultivation, experiments were 
made in India, Burma, Ceylon, Malaya, the Sudan, 
Jamaica, Trinidad, St. Helena, Mauritius, Australia, 
and New Zealand; but these experiments were 
not always followed up to a definite conclusion. In 
Ceylon and India the efforts were successful, but 
private planting was soon given up and the Govern¬ 
ment has been mainly responsible for the supplies. 
Within the Empire, therefore, at the present day, 
India is the only country where cinchona is grown on 
a large scale. There are Government plantations in 
the Nilghiris in the south, in the Darjiling district 
in Bengal (perhaps the best known), and a more 
recently developed one in Burma. There are also 
quinine factories both in the Bengal and Madras 
Provinces. 

A recent paper by Dr. J. M. Cowan, of the Indian 
Forest Service and officiating Director, Botanical 
Survey of India, and Superintendent of Cinchona 
Cultivation in Bengal, entitled “ Cinchona in the 
Empire; Progress and Prospects of its Cultivation " 
(Empire For . Jour., vol. 8, No, 1 (1929)), discusses 
the present position of the cinohona and the future 
prospects of its cultivation. 

The enormous importance to the human race 
within'the Empire of the perpetuation of supplies 
of quinine will become evident when the question 
of malaria prevention is considered. We have 
within the Empire a large proportion of the malarial 
tracts of the world. Prof. Muller of Cologne esti¬ 
mates that some 800,000,000 people suffer from 
malaria; and according to Sir Ronald Boss there 
are 2,000,000 fatal oases every year. It is further 
estimated by Dr. Andrew Balfour that the direct 
loss sustained by the British Empire due to sickness 
and death caused by malaria is in the neighbour¬ 
hood of between £52,000,000 and £62,000,000 per 
annum. 

Apart from financial considerations, it will be 
apparent that the responsibilities of the British 
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Empire in this question of malaria prevention or 
reduction are heavy. The question has become an 
international one, and an organisation for anti- 
malarial work has been set up by the League of 
Nations. The policy of this organisation is prim¬ 
arily the quinisation of affected populations. Hence 
the cultivation of the cinchona tree becomes a 
question of first importance. It is to a consideration 
of this matter that Dr. Cowan's paper is devoted, 

In India, then, the cultivation of cinchona iB 
confined to Government activities. It was not until 
1910-11 that a similar problem had to be faced in 
Java. Conferences were held, and manufacturers 
in Holland and growers in Java came to an agree¬ 
ment by which profits were to be shared ana by 
which prices could be maintained at a level whion 
would show satisfactory returns. The disaster 
which threatened the Java plantations was averted 
to a great extent by the adoption of this policy; 
and supplies are now available for the world de¬ 
mands. That the action taken in Java was thor¬ 
oughly practical, a comparison between the two 
countries readily demonstrates. They commenced 
to give attention to the question about the same 
time and the facilities in both regions were abundant. 
Yet .Java now produces well over 90 per cent of the 
world's supply of cinchona bark and India only 
4 per cent. A very small percentage of the bark 
utilised comes from South American forests. The 
production in India represents only about one- 
third of the amount actually consumed in the 
country itself. She is therefore at present not only 
unable to supply her own demands but also, in 
common with the rest of the world, is dependent 
upon the Dutch plantations in Java. 

Dr. Cowan explains one of the problems which 
has so far guided the cultivation of cinchona. 
“ It is a well-known fact that to grow cinchona 
on the same land for a considerable number of 
years is a difficult and hazardous undertaking, 
for the first crop, in some manner not altogether 
understood, renders the soil, at least temporarily, 
incapable of producing a satisfactory second crop. 
As long as there is an unrestricted area of forest 
land the above factor soems of little consequence, 
but it makes itself felt more and more as the 
years go on and there is an increasing shortage of 
land carrying virgin forest." 

Dr, Cowan discusses the methods of growing the 
orop, for details of which the inquirer is referred to 
his paper. Harvesting the bark commences in a 
block from about the fourth year, the material con¬ 
sisting of primings and thinnings. The crop is 
reaped, the trees being uprooted so as to obtain 
the maximum of bark, in about the tenth year. 
The bark is removed, dried, stored, and then passed 
on to the quinine factory. 

Two problems, in the author's opinion, demand 
urgent solution: the first is to find additional suit¬ 
able land, an investigation in which other parts of the 
Empire should join; and the second is to enhance 
the output per unit of area. Research work is also 
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necessary with regard to particular strains which 
yield high percentages of quinine. 

The price of quinine at present is very high— 
£1 9*. 6d. per lb.—so high as practically to prohibit 
extensive anti-malarial measures. On this subject 
the Royal Commission on Agriculture in India in 
its report (1928) stated : “ If India is to embark 
on any large campaign for fighting malaria, we are 
convinced that it will be first necessary to reduce 
considerably the price of quinine within India, and 
this can only be effected if India is self-supporting 


in production. To achieve this self-sufficiency a 
considerable extension to the present area under 
cinchona will be required. . . . We are satisfied 
that, in view of the great importance of extending 
cinchona cultivation and cheapening quinine, muon 
more scientific investigation is oalled for than has 
been undertaken in the past/’ 

Dr. Cowan has done well in summarising the 
present position and in pointing out the great 
importance to a large section of the human race of 
the development of quinine production. 


Obituary. 


8m Archdajll Reid, K.B.E. 

S IR ARCHDALL REID, whose writings on 
heredity aroused considerable interest among 
the medioal and general public between 1900 and 
the outbreak of the War, died suddenly on Nov. 18, 
at Southsea, at sixty-nine years of age. 

Sir Archdall Reid was bom at Roorki, N.W. 
Provinces, India, on April 7, 1860, and was the 
only son of Capt. C. A. Reid of the 20th Bengal 
Native Infantry, and therefore originally in the 
'Service of the Hon. East India Co. He was in his 
earlier years educated privately, and then studied 
medicine in the University of Edinburgh, where he 
took the degree of M.B. For some years after that 
he led a roving and adventurous life in India, New 
Zealand, the Pacific, and Amerioa, before settling 
down to general practice at Southsea. He there 
devoted most of the hard-earned leisure which his 
professional work left him to the study of heredity, 
and published several volumes of considerable 
length on the subject, as well as articles and com¬ 
munications to Nature. The books are : 4t The 
Present Evolution of Man ”, 1896 ; “ Alcoholism, 
a Study in Heredity ”, 1901 ; ” Principles of 

Heredity ”, 1905; and “Laws of Heredity”, 1910. 
These writings show that their author possessed 
on active, independent, and original mind and muoh 
ingenuity, but unfortunately the want of a first¬ 
hand practical and experimental knowledge in 
biology prevented him from fully appreciating the 
technical points of his subject. His point of view 
was that of the medical man, and he based his 
arguments chiefly on his knowledge of human 
disease and immunity. 

Sir ArchdaH's general views of heredity and 
evolution were Wonted from Weismann. He 
assumed that the differences between organisms 
were in general adaptive, and that evolution was 
due to natural selection acting on spontaneous 
variations, the effects of , external stimuli never 
being inherited. He relied too much on verbal 
subtleties, which when carefully examined only 

{ rat what was described before in other words; 
or example, his distinction between characters 
developed under the stimulus of nutrition, and 
those developed under the stimuli of use and injury, 
which comes ultimately to the same thing as in* 
herited characters and acquired characters. He 
waged hopeless warfare against the facts and con¬ 
clusions of Mendelism, which were then arousing 
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enthusiasm among many biologists. One of his 
attempts to explain away the importance of the 
Mendelian results was obviously unreasonable. 
Mendelism was just beginning to consider whether 
the differentiation of sex was not a Mendelian 
segregation, when Sir Archdall maintained that 
“ Mendelian inheritance is a human creation, 
and the right interpretation appears to be that 
nature treats mutations, when man interferes 
and presents them to her, as sexual characters ”. 
The excuse for this is of course that the genetics 
of sex and the relation of sex-limited characters 
to hormones were not then understood as they 
are now. 

Many biologists, however, who reject the possi¬ 
bility of the effects of external conditions being 
inherited, would probably accept Sir Archdairs 
facts and conclusions concerning alcoholism and 
disease as perfectly sound. His view was that 
“ susceptibility to the charm of alcohol ” was an 
innate character and tends as such to be inherited 
in the same sense as the shape of a person's head ; 
that, as in all innate characters, variation occurs in 
the tendenoy to intemperance in drinking alcohol, so 
that all degrees of it may be said to occur in any 
population. As in other oases, these variations are 
subject to natural selection, which means in this case 
that the worst drunkards are killed off or leave fewer 
children. The consequence is that peoples which 
have been exposed to the temptations of alcohol 
for the longest time are the most naturally temper¬ 
ate, while peoples who have had little or no experi¬ 
ence of aloohol, when it is first introduced among 
them, drink without restraint. This, according to 
Sir Arohdall Reid, is the explanation of the facts 
that in southern Europe, where the vine has been 
cultivated from early times, the people are temper¬ 
ate, and that northern peoples, such as Russians, 
Germans/and English, are more given to drunken¬ 
ness. Similar arguments and conclusions were 
maintained by Sir Archdall with much ability and 
oommand of language with regard to resistance to 
disease. “ Every race M , he wrote, “ is resistant to 
lethal disease in proportion to its past experi¬ 
ence of it, but the resisting power is such that 
it can only have been evolved through Natural 
Selection.^ 

Throughout the War, Sir Archdall served as 
medical officer and tras made a K.B.E. ip 1019, 

J. T. CtrKKZxaaaK. 
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News and Views. 


It is with widespread regret that the news has been 
received of the destruction of the non-magnetic re¬ 
search vessel Carnegie , and the lamentable death of 
Capt. J. P, Ault, captain of the vessel, physicist, 
mathematician, and leader of the expedition, whose 
magnetic surveys extending over all the oceans since 
1909 are known throughout the maritime world. The 
vessel, a brigantine belonging to the Carnegie In¬ 
stitution of Washington, was refitted last year and 
equipped for oceanographic and meteorological work 
as well as for the magnetic survey, and was fitted 
with an auxiliary bronze petrol motor. She had since 
completed half of the projected cruise of 110,000 miles 
when, on Nov. 30, refilling petrol in Apia Harbour, 
Samoa, an explosion occurred resulting in her total 
destruction. No other member of the scientific staff 
of eight received serious injury, from the reports yet 
seen. The Carnegie Institution has furnished classic 
material relating to the magnetic variation, dip and 
ocean meteorology, from the previous expeditions of 
thig vessel and her predecessor under the leadership 
of Capt. Ault. During this cruise, data have also 
been Obtained of the electric condition of the atmo¬ 
sphere at different levels, of wind velocities by means 
of pilot balloons, of atmospheric refraction, the in¬ 
tensity of solar radiation, temperature and humidity 
lapse rates above the sea. In addition, much oceano- 
graphio data have been collected, numerous stations 
having been worked from top to bottom for tempera¬ 
ture and salinity of the water, which will add to our 
present knowledge of the hydrodynamics of ocean 
currents in the North Atlantic and Pacific. The 
nutrient salts, phosphates, and nitrates, necessary for 
and usually limiting plant life in the sea, have been 
studied, and the amount of minute plants and animals 
—plankton—estimated by means of hauls with fine- 
meshed nets. The work was being closely followed by 
the Admiralties, meteorologists, and marine biologists 
of many nations. 

Reference was mode in Nature of Nov. 23, p. 
814, to the press announcements of the award of the 
Nobel prize for physics for 1929 to the Duo de Broglie 
for his work on the undulatory theory of matter. 
This work was carried out by M. Louis de Broglie, a 
younger brother of the Duo de Broglie, and it appears 
that the award has been made to the former. Maurice 
Francois C6sar, Duo de Broglie, it will be remembered, 
is himself a distinguished physicist who received the 
Hughes Medal of the Royal Society last year *>r his 
pioneer researches on X-ray spectra and secondary 
0-Teys. Reverting to M. Louis de Broglie, it may be 
add&d that it was his work which led SchrCdinger to 
his well-known equation which is the basis of attack 
of problems by wave mechanics. The first experi¬ 
mental verification that an electron behaves like a 
wave was made by Davisson, and Gerraer, who studied 
the scattering of electrons from a single crystal of 
nickel. They were working at the Bell Telephone, 
Laboratories, Ino., New York, and reported their 
experiments in a letter which appeared in Nature 
O f April 1C, 1937, > 358; a more detailed statement 
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appeared in the Physical Review for December 1927. 
The experiments of Prof. G. P. Thomson and others 
on the subject were somewhat later, and different 
methods were adopted. 

Dr. A. B. Rendle, who retires from the post of 
Keeper of the Department of Botany in the British 
Museum in January next, was educated at St. Olave's 
Grammar School and St. John’s College, Cambridge, 
and entered the Museum in 1898. By thh tube the 
collections which had been transferred from Blooms¬ 
bury in 1880 had been arranged, but there was still 
much to do, and Dr. Rendle then and there began his 
interest in the public gallery and index museum, the 
exhibits in which have been mainly his work. His 
systematic studies deal mainly with Monocotyledons, 
A petal ©, and Gymnoaperms, on which he haa pub¬ 
lished more or less continuously for the past forty 
years; but he has also done critical work in other 
groups, for example, Convolvulacece and Urtioace®. 
He was appointed keeper in 1906 in succession to 
G. R. M. Murray, who retired through ill-health before 
he was fifty. During Dr. Rendle's tenure of office 
the Department has probably doubled in size in every 
way. He was elected a fellow of the Royal Society 
in 1909. 

The koeperahip of a natural history department 
usually carries with it a number of non-official obliga¬ 
tions, and Dr. Rendle haa taken a pleasure in entering 
into these to the full. Amongst other activities, after 
serving on the Council of the Linnean Society, he 
became botanical secretary from 1916 until 1923, and 
president from 1923 until 1927. During this last 
period, the Society was undergoing certain changes 
whioh might have made for difficulties with a less 
experienced president. For the period 1894-1906, 
Dr. Rendle was head of the Botanical Department at 
Birkbeck College, and haa always taken an interest 
in the teaching of botany, academic and otherwise. 
He has been president of several societies South- 
Eastern Union of Scientific Societies, South London 
Botanical Institute (almost from its start), Quekett 
Microscopical Club—and has been honorary professor 
of botany to the Royal Horticultural Society for some 
years. After J. Britten’s death in 1924, he added to 
his many duties that of editor of the Joumal of Botany , 
His principal works are “ The Classification of Flower¬ 
ing Plants ”, of whioh Vol. 1 appeared in 1904 and 
Vol. 2 in 1926, and the " Flora of Jamaica ”, with the 
late W, Fawcett; this latter began in 1910, and it is 
to be hoped that Dr. Rendle will be able to complete 
it. After his long reign as keeper he will doubtless 
appreciate the botanical opportunities which a well- 
earned retirement brings. 

Mr. J. Ramsbottom, deputy keeper of the depart¬ 
ment of botany since Nov. 1927, who succeeds Dr. A, 
B. Rendle as Keeper, entered the Department in 1910, 
after studying at Cambridge and Manchester. He 
was appointed to the section on fungi* whioh pre¬ 
viously had not received the attention due to its 
importance. During the first part of the War, many 
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investigations were carried on in the Department, and 
later Mr. Ramabottom was seconded to the War Office 
for service as protozoologist in Maoedonia. His 
civilian days came to an end after about a year’s 
service, and he was attached to the R.A.M.C.; he 
was mentioned three times in despatches and awarded 
the M.B.E. and O.B.E. The oryptogamio herbarium 
at the Museum has become more and more important 
since the War, and is likely to continue. Mr. Raros- 
bottom was president in 1924 and is general secretary 
of the British Myqplogioal Society; he has been 
botanical secretary of the Linnean Society since 1923, 
and this year he is president of the Quekett Micro¬ 
scopical Club. 

The second of three windows placed in St. Ethel- 
burga’s Church, Bishopsgate, to the memory of the 
seventeenth-century navigator, Henry [Hudson, was 
unveiled on Nov. 28 by Mr. A. Halsted, the American 
Consul-General in London. This window, like the 
first, is the gift of oertain citizens of the United States. 
In it Hudson is shown exploring the Hudson River 
in the Half Moon , finding Red Indians welcoming his 
approach. His first voyage was made for a company 
of London merchants, and it was in St. Ethelburga’s 
that Hudson and his crew made their communion on 
April 19, 1607, before going aboard. Nothing is 
known of him prior to that, but in the course of the 
succeeding years he made four voyages, first to 
Greenland and Spitsbergen, then to the coast of 
Novaya Zemlya, thirdly to the Atlantic coast of 
America, during which he explored the Hudson 
River a little farther than Albany, and lastly to 
Hudson Bay. He was not the disooverer of either 
the river, the straits, or the bay which bear his name, 
but he added much to the geography of North America. 
Preparing to return to England in the spring of 1611, 
a part of his crew mutinied, andJHudson with his son 
and seven others were turned adrift in an open boat, 
after which nothing more was heard of them. Like 
many other voyages, Hudson’s were undertaken with 
the view of finding a northern passage to the East 
Indies. 

During the recent meeting of the International 
Institute bf African Languages and Culture, held in 
London, the members were entertained by the 
Government at a luncheon given at the Hotel Cecil 
on Nov. 28, when a large number of distinguished 
guests was present. The occasion yeas made notable 
by a speech from Lord Passfield, in whioh he paid a 
tribute to the value of anthropology in the administra¬ 
tion of the affairs of a backward people. Every young 
man, he said, who goes out to take part in adminis¬ 
trative work ought to receive very definite training 
in anthropology, and he went on to express the hope 
that the beginning whioh has been made in giving 
training of that kind may be increased and intensified. 
A pronouncement of so emphatic a character, coming 
from the head of the department in charge of the 
Dependencies in whioh the offioere to whom he referred 
will have to carry chi their work, cannot fail to stimu¬ 
late the study of native institutions and intensity the 
interest taken in them by those who are preparing to 
enter the 'Colpnial services. 

No. 3130, Von, 124] 


It may not be inapposite to point out, however, 
that facilities for training probationers for the 
Colonial services have long been provided by univer¬ 
sities and other educational institutions of Great 
Britain, whioh have repeatedly urged upon those in 
authority the desirability and, indeed, the necessity 
that administrative officers should receive a grounding 
in anthropology before taking up their duties. Prof. 
Westermann, a director of the Institute, in thanking 
Lord Passfield for his encouraging speeoh, pointed 
out the utility of such an organisation as the Institute 
to traders, planters, settlers, administrators, educa¬ 
tionists, and missionaries in helping them to the 
solution of the problems with which they are sur¬ 
rounded. It is unfortunately only too true that 
while, as Prof. Westermann pointed out, the vital 
interest in Africa is the Afrioan, the whole aspect of 
his life is threatened by the white man's activity. It 
cannot be too widely realised that only a sympathetic 
and well-informed administration, with ft policy based 
on a study of native custom, can solve the problems 
upon which depend the whole political and economic 
future of Africa. 

Commander R. E. Byrd on Friday of last week 
made a successful flight from the Bay of Whales on 
the Ross Barrier to the South Polo and back. He 
returned in the early hours of Saturday morning, 
having accomplished the distance of about fifteen 
hundred miles without mishap. On the return journey, 
a descent was made for refuelling at a depot of petrol 
which had been placed on the Barrier 400 miles 
south of his base. Details of the flight and Com¬ 
mander Byrd’s discoveries are still lacking, but his 
course, if straight, must have been approximately that 
of Captain Amundsen in his sledge journey in 1011. 
In order to cross the lofty Queen Maud Ranges, 
Commander Byrd must have risen to more than 
10,000 ft. At that altitude, if the weather was clear, 
he should have seen the unknown eastern edge of the 
Barrier, hinted at by Amundsen, and also the course 
of the Queen Maud Ranges to the south-east. Sir 
Hubert Wilkins is also in the Antarctic at his base 
at Deception Island, South Shetlands, where he is 
preparing for his contemplated flight westward along 
the Pacific edge of the Antarctic continent to the Ross 
Barrier. 

While it may be one thing to have proved an oil¬ 
field to be worth working from a commercial point of 
view, it may be quite another matter to exploit it suc¬ 
cessfully if questions of title to concessions, explora¬ 
tion and development rights, royalties, refining prac¬ 
tice, employment of nationals, and so on, founded on 
insecure legal codes, ere constantly raised at the 
slightest whim of governments. Such matters of 
higher policy, particularly in the case of companies 
operating in foreign territories, call for administrative 
ability of no mean order, and few, even within the oil 
industry, appreciate the extent of the diplomatic 
workings necessary, both at home and abroad, to 
secure uninterrupted operations. Instance the country 
inexperienced in oil production suddenly finding itself 
the possessor of newty dKscwered petroleuih resources; 

in the general scremble for titla^ j^ 
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optimism, and public dreams of quickly gotten wealth, 
a number of laws, loose in construction, impossible of 
rational interpretation, are passed ; as time goes on 
and developments promise well, various conditions 
and petty restrictions are imposed, either with the 
view of diverting more money into the national ex¬ 
chequer, or of giving the government (more probably 
its favoured officials) active participation in the affairs 
of the company. 

A kind of oommunal possessive instinct is manifest, 
strengthened in proportion as the industry grows j 
the attitude of disinterested complacency at the 
pioneer stage, while the oil company was spending 
money and earning none, rapidly changes to one of 
mere tolerance and desire to profit the moment success 
is assured ; the public is urged to protect its rightful 
interests ; the cry of nationalisation of internal re¬ 
sources is raised, and everything done to make condi¬ 
tions as difficult as possible for the harassed company 
officials. Usually, the proportion of local staff em¬ 
ployed is compulsorily raised until the company finds 
itself flooded out with superfluous, inefficient labour ; 
then long and protracted negotiations are undertaken 
between government and executive to find a policy 
which will placate the former and yet make it possible 
for operations to continue on a paying scale. These 
are among some of the more complex problems pro¬ 
pounded by immature oil legislation, and Sir Arnold 
Wilson was right when lie stated in a paper read before 
the Institution of Petroleum Technologists on Nov. 
12 that unsuitable laws retard, and good laws en¬ 
courage, developments of the oil industry, especially in 
countries such as Central and South America, where 
the evils of defective law and inconsistent legislation 
have often had to be reckoned with by the concession 
hunter or lease-holder. 

The compound for which the handy abbreviation 
of * S.U.P. 36 1 has fortunately been adopted, is 
the symmetrical urea of para - benzoyl - para - amino - 
benzoyl-amino-naphthol 3:6 sodium sulphonate ; 
it was introduced by MoDonagh, in the belief that it 
would prove of value in therapeutics by stimulating 
the tissues of the host to overcome various acute 
microbial infections. R. M. Pearce (Brit. Med. Jour. f 
Oot. 12, pp* 663 and 831; 1929) has recently de¬ 
scribed its use in influenza: in a series of more than 
eighty cases, every alternate patient was given 0*006 
gm. S.tLP* 36 intramuscularly when the onset had 
occurred within the preceding forty-eight hours, and 
a further doee of 0*0076 gm, if necessary on the fourth 
day. The uninjected cases served as controls. It 
was found that the duration of the pyrexia, of the 
headache and muscular pain, as well as the total 
duration of the illness, were about halved by the 
injection of S.U.P. 36, J, 8. Hall (ibid., p, 831; 
1929} has also found it of value, in doses up to 0*01 
gm., in a variety of conditions, including the severe 
vomiting of pregnancy, acute pyelitis, cystitis and 
mastoiditis, osteomyelitis and broncho-pneumonia in 
dhttdmu The compound, however, does not act 
as a preventive if injected when no acute infection is 
present. Further details of its action and uses are 
given in a little brochure published by The British 
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Drug Houses, Ltd., Graham'St., London, N.l, who 
prepare the ' compound, manufactured by British 
Dyestuffs Corporation, Ltd., for medical use: it is 
issued ready for intramuscular injection in isotonic 
solution in ampoules or rubber-capped vacpine bottles. 

The maximum power which may be fodiated by 
broadcasting stations was limited to a hundred kilo¬ 
watts by the International Consultative Committee 
at the Hague Conference. An unfortunate conse¬ 
quence of this decision is that this enormous power is 
regarded by many as the standard which should be 
aimed at when constructing a national broadcasting 
station. Some of the European States whioh are now 
constructing broadcasting stations are proposing to 
use very high powers, notwithstanding that the use 
of crystal receivers is now dying out, and that the 
number of listeners using valve sets is rapidly in¬ 
creasing. So far as reception in Britain is concerned, 
there is little interference at present by foreign trans¬ 
missions, but in the immediate future when more 
giant stations are constructed abroad trouble due to 
this oause will be serious. 

In the early days of broadcasting, both in Great 
Britain and abroad, the stations provided about one 
kilowatt to the aerial. According to the Wireless 
World for Nov. 27, Germany was the first country to 
increase the power of its stations. As other countries 
began to build transmitters the natural tendency 
was to equal or raise the four kilowatt standard set 
by Germany. Five and ten kilowatt broadcasting 
stations became quite common. Germany is now 
considering a scheme for installing new high-power 
stations in addition to the present transmitters, ancl 
proposes to combine them into groups. The lower- 
power transmitters will operate on the national wave¬ 
length in conjunction with a high-power station. If 
this scheme is adopted, the German transmitters will 
once more dominate Europe, and other States will be 
stimulated to follow the German example. As a rule, 
the higher the power of a station the more costly is its 
construction. It will be very difficult, therefore, to 
modify European broadcasting in the future should 
this become necessary, owing to an excessive number 
of high-powered stations. 

During last year immense strides were made in the 
development of broadcasting in Japan. Six modem 
broadcasting stations have been opened, with the 
idea of bringing as many listeners as possible within 
crystal range of some station. The new stations are 
each rated at 10 kilowatts, and are housed in new 
buildings so as to leave the original transmitters still 
available in case of emergency. All call signs in 
Japan are given out in English, and consist of four 
letters commencing with J.O. and ending with K. 
For example, J.O.A.K. stands for Tokyo, and J.O.C.K. 
for Nagoya. The entire broadcast wave-length lies 
between 350 and 400 metres. We leam from Electrical 
Communication for October that the equipment of all 
the stations has been imported from England* Sendai 
(J.O.H.K., 389*6 m.) is the chief town in the north 
of the main island. It is here that Prof. Honda’s 
laboratory for metallurgical research is situated. 
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pension bridge in the world, having a span between 


Every physicist and electrician knows the important 
work that he has done in connexion with cobalt 
magnet steel, now known as * K.8. steel \ work that has 
proved a great boon to the designers of electrical 
apparatus. For listeners outside Japan this station 
is the most favourably situated. New Zealand has 
reported excellent reception. Owing, however, to 
the mountainous nature of the country, the signal 
strength from any station varies considerably with 
its locality. There are one or two large cities situated 
quite close to a broadcasting station where reception 
is sometimes very poor. It is probable, therefore, 
that it will be found advisable to supplement the 
present main stations by small relay stations of two 
kilowatt capacity, when the demand gets greater. 

The study of the habits and psychology of the great 
apes must always be of supreme interest for their 
human relatives. Such study in the Old World has 
been provided for by the French station at Kindia, in 
Africa, where the apes can be observed in conditions 
approaching those of their natural life and in a favour¬ 
able climate. According to a Daily News Bulletin 
issued by Science Service, Washington, D.C., a similar 
station, in which natural conditions will be copied so 
far as possible, is to be created on a 200-acre plot near 
Orange Park, Florida, under the auspices of Yale 
University. This great scientific ape-breeding farm 
has been made possible by a gift of 500,000 dollars 
from the Rockefeller Foundation. 

Undeb the Boiler Explosion Acts of 1882 and 1800, 
the Board of Trade is authorised to hold inquiries 
into explosions of steam boilers and steam apparatus in 
Great Britain, and 62 such inquiries were held during 
1928. Some of the accidents resulted in injuries to 
persons, of whom seven died, and also in great financial 
loss. The explosions included accidents to marine and 
land boilers, steam pipes and valves, bakers 4 steam* 
heated ovens, economisers, drying cylinders, etc. At 
the beginning of the present year, during the severe 
frost in February, many explosions of heating appara¬ 
tus took place, and those which occurred in churches, 
schools, and other institutions were the subject of 
inquiry. In every cose it was shown that ice forming in 
the pipes, had choked the system and that the safety 
arrangements had become inoperative. Explosions 
in private houses were reported in the Press at the 
time, and it is probable there were a large number of 
such failures. With the approach of winter, it cannot 
be too strongly impressed upon all who have charge 
of steam and hot-water heating systems that the 
safety valves or safety discs should be placed on the 
boilers themselves and not in the heating pipes at 
some distance away. Practically every accident to 
heating apparatus which* has come to our notice 
would have been prevented had the safety appliances 
been so placed. 

At a recent meeting of the New York Electrical 
Society, Mr. E. W. Steams gave some particulars of 
the great suspension bridge now being built over the 
Hudson River, which will connect New York City and 
New Jersey. The bridge wffl be ready for use in 1082, 
and when completed will be by far the largest sue* 
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the towers of 3500 feet. The two towers, each 635 
feet high, will carry a weight in cables alone of 28,000 
tons, the cables containing more steel wire than the 
next seven largest suspension bridges combined, the 
Brooklyn, Williamsburgh, Manhattan, Detroit, Phila¬ 
delphia, Bear Mountain, and Poughkeepsie bridges. 
Made of steel wire with a tensile strength of 230,000 
pounds per sq. in., each of the four main cables will 
contain 26,474 wires made up of 61 strands of 434 
wires each. To squeeze the cables into circular shape 
a squeezing jack with hydraulic cylinders will be 
placed around the oable and this will bring a pressure 
of 400 tons to bear on the oable. Sufficient elasticity 
is incorporated into the design of the towers and the 
bridge to allow of a sag of ten feet, but the sag under 
normal loading will not be more than four feet. 

The twelfth of the series of the Rockefeller Founda¬ 
tion, New York, devoted to u Methods and Problems 
of Medical Education ”, is given up to articles by 
specialists in charge of “ Departments and Institutes 
of Rontgenology and Radium Therapy”. This is a 
very valuable compilation, and it appears opportunely 
when big movements are afoot for the development 
of radiology in medicine. The book is essentially a 
presentation of how this subject is dealt with the 
world over ; the various departments and organisa¬ 
tions are described in detail with lists of personnel 
and occasionally estimates of cost of running such 
departments. Such a publication has a twofold 
value. In the first place, the reader can gather the 
extent to which radiological methods are at present 
used in everyday diagnosis and treatment of patients ; 
and in the second place, those who are concerned 
with the initiation or development of departments of 
this kind will have at their command a mass of 
information which should be of the greatest scientific 
and economio service to them. 

An account of the modern methods of fishery re¬ 
search os undertaken by the biological laboratories 
and fisheries institutes on the coast of the North Sea 
and Baltio i8 given in Lief. 12, Toil l.ej (Fischerei- 
biologie by W. Schnakenbeck) of Grimpe and Wagleris 
41 Die Tierwelt der Nord- und Ostsee ” (Leipzig : Aka- 
demisohe Verlagsgesellschaft m.b.H., 1928). After an 
introduction and brief historical survey, the author 
proceeds to describe the various nets, dredges and 
trawls in use for both fishes and invertebrates, includ¬ 
ing plankton nets and water bottles for the smallest 
organisms, and, for sampling the bottom, the 4 grab \ 
The most important methods of research are then 
briefly noted, particularly age-determination and the 
marking of fishes, and the study of animal com¬ 
munities at the bottom in connexion with fish food, 
besides method of plankton research. There are good 
illustrations of the research vessels employed by the 
laboratories and institutes in Heligoland, Denmark, 
Sweden, Norway, Scotland, and England, also of the 
nets, dredges, water bottles, and grab, figures showing 
representative bottom communities and numerous 
maps Sad diagrams. The whole forms a useful intro¬ 
duction to methods of fisheries*research. 
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The Thomas Lowe Gray Lecture of the Institution 
of Mechanical Engineers will be delivered on Jan. 3 
at 6 EM. by Eng. Vice-Admiral R. W. Skelton, who 
will take as his subject “ Progress in Marine Engin¬ 
eering* 1 . 

Loud Bledisloe, president in 1022 of Section M 
(Agriculture) of the British Association and Parlia¬ 
mentary Secretary to the Ministry of Agriculture 
from 1024 until 1928, who has for many years identi¬ 
fied himself with agricultural interests, has been 
appointed Governor-General of New Zealand in suc¬ 
cession to General Sir Charles Fergueeon, whose term 
of office expires early next*year. 

Prof. G. Elliot Smith will deliver a lecture on 
Java in the Great Hall of University College, Gower 
Street, W.C.l, on Monday, Dec. 9, at 5.30 p.m- 
Prof. Elliot Smith visited Java last summer when, 
acting as one of two representatives of the British 
Government, he attended the Pacific Science Con¬ 
gress held at Batavia in May last. The lavish 
hospitality of hie hosts gave Prof. Elliot Smith every 
opportunity of seeing whatever was worth seeing 
in their oolony. He visited the principal sites of 
archaeological interest, saw something of life in the 
native protectorates, including the courts of the 
sultans, and also visited the island of Bali, interesting 
from the peculiar nature of its people, its culture, and 
its religious ceremonial. Prof. Elliot Smith’s lecture 
will cover an attractive and, to the average English¬ 
man, little-known field. 

The first S. M. Gluckstein Memorial Lecture of the 
Institute of Chemistry will be delivered by Dr. Leslie 
H. Lampitt at the Institute on Friday, Dec. 13, at 
8 p.m. Dr. Lampitt has chosen for his subject “ The 
Chemist and Commerce ”, The late S. M. Gluck¬ 
stein, a director of Messrs. J. Lyons and Co., Ltd., 
read before the London and South -Eastern Counties 
Section in October 1927 a paper entitled “ Chemistry 
and Dividends ”, in which he gave an account of the 
development of the chemical staff and laboratories 
of his company, illustrating the bearing of science, and 
particularly chemistry, on the management of a large 
industrial undertaking. The laboratory staff of the 
oompany is now 72 chemists and assistants, who are 
accommodated in the laboratories at Kensington, 
opened this year, of which Mr. Gluckstein, who died 
on Aug. 29, 1928, did not live to see the completion. 
In memory of the Director who had taken so great 
an interest in their work, the staff of the laboratory, 
of which Dr. Lampitt is the head, offered the Council 
of the Institute a sum of approximately £200 to ad¬ 
minister this fund for the provision of an annual 
lecture, the purpose of which is to show the bearing 
of science on industry, particularly in various fields 
of chemical activity. The lecture will be open to 
members of other societies and to the public. 

We have received vol. 6 (1928) of the Transactions 
of the Institution of Chemical Engineers, This con¬ 
tains the presidential address of Sir Alexander Gibb, 
cm tile economics of power as applied to ohemical 
engineering, papers on magnetic separation, the com- 
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foustion of powdered coal, treatment of beet sugar 
factory effluents, fluid jets, eleotrodeposition of 
rubber, and several papers on drying. 

For the hundred and tenth annual meeting in 
Davos of Schweizerisohe Naturforsohehde Gesell- 
schaft a 1 Festschrift ’ of some twenty 'articles waa 
produced (B. Schwabe and Co., Basel). All the 
articles have a bearing on Davos and they are of a 
varied nature. Several are meteorological, one of 
them dealing with the intensity of the insolation. 
Others treat of tho geology, flora, birds, and butter¬ 
flies of the district. Two articles are descriptive of 
the research institutions of Davos and five treat of 
medical subjects germane to the district. The 
volume has a number of photographic illustrations. 

The International Baltic Geodetic Commission held 
its fourth session at Berlin in September last year. All 
the States adjoining the Baltic except Russia were 
represented. The proceedings are now published in 
Verhandlungen der Baltischen Geoddtiachen Korn-mission 
(Helsinki, 1929). The daily proceedings are recorded, 
and several of the more important papers arc printed 
at length with maps. All of the States concerned 
provided papers on some aspect of their geodetic 
work, anti several States, notably Denmark, contri¬ 
buted accounts with charts of the present state of 
triangulation. The next meeting of the Commission 
is to be in Copenhagen in 1930. 

The Department of Agriculture and Stock of 
Queensland has recently published a useful manual 
entitled 44 Pests and Diseases of Queensland Fruits 
and Vegetables ”, by Messrs R. Veitch and J. II. 
Simmons. This handbook supplies the want for 
a trustworthy account of the commoner pests of 
Queensland fruits and vegetables and, at the same 
time, provides a short introduction to the elements 
of entomology and plant pathology. It can be 
recommended as a good practical account of the 
subject and its value is much enhanced by sixty-one 
excellent plates, both black-and-white and coloured, 
which have been executed in Australia. The book 
bears the name of the Government Printer, Brisbane, 
1929, but no price is stated. 

The International Society of Experimental Pho¬ 
netics has arranged for tho following official organa 
to be sent to its members at reduced prices : Zeit- 
schriftfiir Experitnentalphonetik , quarterly, 5s, (instead 
of 10s.); Comptes rendu* de la SociMe Internationale 
de Phonttique expirimentale , annually, no charge ; 
Bulletin of the International Society of Experimental 
Phonetics, annually, Is .; Sprachneurologische Mil - 
teilungen, quarterly, 4*. (instead of 6«.); Archives 
N etrlandaises de Phonttique experimental#, annually, 
6s. Id, or 4fl. (instead of 5fl.) ; Archivfiir Psychiatric 
u, Nervenkrankheiten , 20 per cent reduction. All 
persons—as well as libraries, institutes, corporations, 
business firms, etc.—who are interested in experi¬ 
mental phonetics may become members of the 
Society. Only experimental phoneticians of ac¬ 
knowledged standing may be members of the council. 
Applications for membership, accompanied by the fee 
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of 10*., may be sent to the president, Prof. EL W. 
Scripture, 25 Howard Road, Ooulsdon, Surrey, 
England. 

Messrs. Dulau and Co., Ltd., 32 Old Bond Street, 
W.l, have just issued Catalogue No. 172 of upwards 
of 2000 second-hand books of science classified under 
the headings of horticulture, plant collecting, herbala, 
and general botany ; local floras ; geology, mining, 
palaeontology, etc. ; ornithology ; general natural 
history, including entomology, mammalia, fishes, 
invertebrate, molludca, etc. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned ;—A lecturer 
in engineering at the Kenrick Technical College, 
West Bromwich—The Director of Education, Educa¬ 
tion Offloes, West Bromwich (Deo. 14). A ohemioal 
laboratory assistant at the Royal Arsenal, Woolwich— 
The War Department Chemist, B.47, Royal Arsenal, 
Woolwich, S.E.18 (Dec. 14). Temporary inspectors 
under the Department of Agriculture for Scotland— 
The Establishment Officer, Department of Agriculture 
for Scotland, York Buildings, Queen Street, Edin¬ 
burgh (Dec. 14). A part-time lecturer in mathe¬ 
matics at Birkbeok College—The Secretary, Birkbeok 
College, Fetter Lane, E.C.4 (Dec. 16). A Paterson 
research scholar in the Cardiographio Department of 
the London Hospital—The House Governor, London 
Hospital, E.l (Deo. 17). A guide-lecturer and pro¬ 
fessional assistant at the Science Museum, South 
Kensington-The Director and Secretary, Science 


Museum, South Kensington* S.W.7 (Deo. 21). An 
investigator at the Royal Airoraft Establishment for 
research work in connexion with the electro-deposition 
of metals—The Chief Superintendent, Royal Airoraft 
Establishment, South Famborough, Hants (quoting 
A. 388) (Dec. 21). A permanent inspector under 
the Department of Agriculture for Scotland—The 
Establishment Officer, Department of Agriculture 
for Scotland, York Buildings, Queen Street, Edinburgh 
(Dec. 21). Two assistant entomologists under the 
Division of Economic Entomology of the Common¬ 
wealth Council for Scientific and Industrial Re¬ 
search, for work on the Buffalo Fly Problem— 
F. L. MoDougall, Australia House, Strand, W.C.2 
(Deo. 30). A principal of the Central School of 
Arts and Crafts, Southampton Row, W.C.l—The 
Education Officer (T.l), County Hall, Westminster 
Bridge, S.E.l (Jan. 20). A resident research fellow 
at Lady Margaret Hall, Oxford—The Hall Secretary, 
Lady Margaret Hall, Oxford. A lecturer in geography 
at St. Mary's College, Strawberry Hill—The Principal, 
St. Mary’s College, Strawberry Hill, Middlesex. A 
chief lecturer in the Electrical Engineering Section 
of the Engineering Department of the Halifax 
Municipal Technical College—The Principal, Muni¬ 
cipal Technical College, Halifax. An evening lecturer 
in refrigeration at the Borough Polytechnic Institute— 
The Principal, Borough Polytechnic Institute, Borough 
Road, S.E.l. A temporary junior assistant for a 
Government Laboratory—Z. E., c/o Charles Barker 
and Sons, Ltd., 31 Budge Row, E.C.4. 


Our Astronomical Column. 


Solar Activity.—The temporary revival of solar 
activity shown during the last few weeks has been 
continued by the recent appearance of two other large 
groups of spots. One of these was a big regular spot 
of about 1000 millionths of the sun’s hemisphere, and 
was therefore a conspicuous naked-eye object. This 
spot was the return of a complex stream, No. 13 in the 
list given in Nature, Nov. 9, p. 737. The other 
group (No. 15) represented a now outbreak in the 
place of No. 12. The following table is continued 
from the note in our issue of Nov. 9 : 


No. 

pate on Dlto. 

Central Meridian 
Fauage. 

Latitude. 

Max. 

Area. 

15 

Nov. 21-Dec. 4 

Nov. 27-9 

13° N. 

900 

16 

Nov. 24-Dec. 6 

Nov. 30-3 

16° N. 

1000 


Spectrohelioscope at Greenwich.—A spectrohelio- 
scope is being installed at the Royal Observatory, 
Greenwich. The instrument, which has been lent 
by the Mt. Wilson Observatory, is one of several con¬ 
structed according to Dr. G. E. Hale’s design in the 
observatory workshops at Pasadena. A description 
of this ingenious adaptation of the speotrosoope, and 
the observations it is possible to make with it, will be 
found in various contributions made to Nature by 
Dr. Hale during the past few years (see July 3, Supple¬ 
ment, 1926; May 14, 1927, p. 708; April 28, 1928, 
p. 676). 

Jupiter.—Fourteen months ago Rev. T. E* R. 
Phillips announced the appearanoe of a series of small 
spots in the southern hemisphere of Jupiter which had 
such a high westward velocity that their apparent 
period of rotation was 9* 59*, the highest value on 
record. In Circular No. 79 of the British Astronomical 
Association, he describes some recent observations 
made by Mr. A. Stanley Williams at St.M&wes, 
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Cornwall. They refer to some spots on the south 
edge of the North Temperate belt, which have the 
abnormally short rotation period of 9 h 48“ 49*, 
indicating a rapid eastward motion on the planet’s 
surface. There is, therefore, a difference of more 
than 10“ between the rotation periods of the spots 
of 1928 and the present spots. It is further noted 
that spots in the same latitude as the present ones 
were seen in 1880, 1891, 1802, These also gave an 
unusually short period of rotation. 

Stellar Spectroscopy at Dominion Observatory, 
Victoria.—The Publications of the Dominion Observa¬ 
tory, vol. 4, Nos. 12 and 13, contain two interesting 
researches on spectroscopic binaries. No. 12, by R. N. 
van Amam, treats of the star p Cephei, which, is of 
mag. 3-3, type 2*1. The period is 0'1904843 day. 
Treating the change in radial velocity as due to 
orbital motion, the orbit elements appear to. have 
changed notably between 1019 and 1922. The send* 
amplitude of the velocity range changed from 13*1 
to 9*5 km./sec., the differencebeing eight times the 
probable error ; a sin » changed from 34,043 km. to 
24,606 km. The symmetry of the velocity curve 
indicates that if the ohange in radial velocity arises 
from orbital motion the orbit is appreciably circular. 

No. 18, by W. E. Harper, describes the prbits of 
two spectroscopic binaries of unusually high eccen¬ 
tricity. Boss 4177, mag. 5*72, type Ao, has a period 
of 4*951 days and eccentricity 0*511; the semi- 
amplitude of the velocity range is 16*28 km./sac.; 
only one spectrum is visible. fi.R. 7338, mag. 6*19, 
type Ao, shows the secondary spectrum faintly; the 
minimum mass of the system is twice that of the 
sun, divided in the ratio 1*180 to 0*644 ; the period 
is 10*3932 days, and the eccentricity 0*020.; 
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Research Items. 


Anthropology and Blood-Groups.—In Man for 
November, Dr. H. Woollard and Dr. J. B. Cleland 
discuss the evidential value of the blood-groups in 
anthropology as an indication of race. Their view 
differs fundamentally from that now generally held, 
and is primarily based upon investigation of the blood- 
group in the Australian aboriginal. It has been 
observed that the A group is the most frequent in 
the aborigines who belong to Central and South 
Australia, and when the results are those of natives 
whose purity is above suspicion, it is found that the 
Australian aboriginal contains no B factor. On this 
evidence it has been suggested that the Australian 
has Nordio affinities, while other investigators, finding 
the evident discrepancies in the group percentages of 
closely related peoples, have been tempted to ignore 
blood-groupings. Obviously percentage grouping is 
only one racial character which no more suffices to 
distinguish race than any other single character. 
Taking the evidence afforded by the blood-grouping 
of the anthropoids, the American Indian., and the 
Australian, it is here suggested, contrary to the view 
hitherto put forward, that the original human family 
contained all four groups. Instead, then, of this single 
anthropological character being expected to stamp 
each variety of man, the problem is rather to explain 
how the existing varieties of man obtained their 
present percentage, and indeed how a human type 
escaped an inheritance of all four groups and comes 
to possess one only. Thus the high frequency of the 
A factor in the Australian aboriginal implies no close 
affinity with Nordic man, who also possesses a high 
percentage of the A factor. The constitution of a 
grouping such as that in the Australian would force 
the assumption that their ancestors started with this 
genetic constitution, that they were few in number, 
and that they have lived for a long period in isolation. 

Vaccination against Anthrax.—In the current 
number (Vol. 02, Parts 0-10) of the Bendiconti of the 
Royal Lombardy Institute of Sciences and Letters, 
Dr. Mario Mazzucchi describes the results of experi¬ 
ments on a new method of vaccination against anthrax. 
The procedure followed differs fundamentally from 
that used by Pasteur, as it employs, not attenuated 
anthrax bacilli, but virulent germs and spores. Only 
a single injection is made, and twelve days later 
immunity from the disease is so complete that the 
treated animal is able to withstand an injection of 
anthrax organisms sufficient to produce fatal results 
in control animals within 40-00 hours. The tests 
were made at both the Istituto Sieroterapico of Milan 
and the Stazione Sperimontale di Zooprofilassi in 
Rome, and were carried out on goats, sheep, and cows, 
always Ivith the same result—that the new vaccine is 
far more efficacious than the three Pasteur vaocines 
with which it was compared. The observations made 
by Dr. Mazzuochi indicate that it is necessary in 
experimental work of this kind to bear in mind that 
the resistance of an animal to anthrax may be of any 
of the following forms : (1) Individual resistance, 

common to all animals, no matter what the species ; 
(2) regional resistance, which appears to be the greater 
with animals acoustomed to the wild state; (3) re¬ 
sistance from natural acquired immunity, not infre¬ 
quent in animals which live in infected zones and may 
hove contracted infection and undergone spontaneous 
cure ; (4) a complex immunity consisting of type (3), 
reinforced by the slight action of on attenuated 
vaccine. 

TkUi Zone Fauna in Sand and Mud. —Mr. A. C. 
Stephen, in his V Studies on the Scottish Marine Fauna; I 
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the Fauna of the Sandy and Muddy Areas of the 
Tidal Zone” (Trans. R. Soc. Edinburgh, vol. 50, 
Pt. 2, No. 14, 1929), continues his examination of 
the fauna of the intertidal bays which whs begun in 
the Island of Cumbrae in 1926 and is ndw extended 
to various other areas on the Ayrshire coast, Firth of 
Clyde, south coast of Moray Firth, Aberdeenshire 
coast, St. Andrews Bay, and the Firth of Forth. 
Mollusks and polychsetes are specially dealt with, 
only a few species being common and widely dis¬ 
tributed : such are TeUina tenuis , Nephihys caeca, 
Donax vittatus, Cardium edide , and Macoma baUica. 
The two first are characteristic of clean sand, and, 
locally, also Donax vittatus , the two last living on 
muddy ground or black and strong smelling sand. 
In certain areas the two types intermingle, the nature 
of the soil evidently being an important factor when 
dealing with distribution. Each species has a region 
of maximum concentration. Teilina tenuis is almost 
always most abundant at low-water mark, gradually 
decreasing towards high-water mark, Macoma baltica 
and Cardium edule having their maxima between 
tide-marks. A further research into the food of these 
invertebrates would be of great value, and it is to be 
hoped that this will be forthcoming. 

Influence of Light on Larval Ascidians.—Experi¬ 
ments with larvae of Sytnplegrna inride were made last 
year at the Torfcugas Laboratory by Mr. Caswell 
Grave. This year a note by the same author (Year 
Booh No. 27 of the Carnegie Institution of Washington, 
1928) shows the response to light stimuli by Poly - 
androcarpa tincta , a species closely related to Sym- 
plegma . The small larva is liberated in large numbers 
and its free-swimming period is relatively long (trans¬ 
forming in the course of a day under laboratory 
conditions). Experimentally, the majority of the 
la-rvre can be induced to metamorphose and attach 
themselves in about 70 minutes by subjecting them 
soon after being set free to alternate periods of light 
and darkness, a typical instance being 25 or 30 one- 
minute 1 doses * of light, each followed by a one- 
minute ‘ dose ’ of shadow. The light was ordinary 
diffuse light from the laboratory windows, allowed to 
como only from the east, other sources of light being 
blocked, and the experimental vessels wore covered 
by tumblers wrapped in black paper for the period 
of darkness. Controls exposed to the same light but 
without periods of darkness took several hours to 
metamorphose. The rhythmic alternation of the 
periods of light and darkness is of importance, in¬ 
tensity of light making little or no difference. The 
natural habit of the free-swimming larva is to swim 
up and down between the surface when it is light and 
the bottom when it is dark, until a 41 final stimulus 
to attachment and metamorphosis is released ”, 

The Trematode Family Schistosomidae.—This family 
is the subject of a useful and compact synopsis by 
E. W. Price ( Proc . UJS. Nat. Mu*. t vol. 75, Art. 18, 
39 pp., 1929), who has carefully assembled the descrip¬ 
tions of the known genera and species, has prepared 
keys for aiding their identification, and clear illustra¬ 
tions to show their diagnostic characters. Throe new 
genera are founded— Heterobilharzia, for some male 
worms from the mesenteric veins of the North 
American lynx ; Paraschistosomatium , of which the 
female only is known from the portal vein of a bird 
from Texas ; and Microbilharzia t from the mesenteric 
veins of North American birds. 

Encystment in Rotifers.—David L. Bryco (Jour. 
R . Micr. Soc. 9 vol. 49, Pt. 3) records observations on 
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the encysfcment of three Bdelloid rotifers. lie states 
that no evidence of encystment exists in rotifers other 
than Bdelloids, but suggests that it is widespread in 
this order, and is correlated with the habits. A large 
proportion, probably the great majority, of Bdelloids 
nave alternate periods ot activity and of dormant 
existence according as the moss in which they live 
is wet or dry. So long as the moss is wet they are 
active and multiply, but when the moss begins to 
dry they retract their extremities within the central 
portion of their bodies, reducing their bulk as much 
as possible, and pour out a secretion which completely 
covers them and hardens to an air-proof coating. 
When the moss is again wetted by dew or rain, the 
coating is dissolved and the rotifer renews its activity. 
The author refers to the flimsy character of the 
envelope, 41 that it would afford any protection 
against desiccation is not known He suggests that 
the reason why similar examples of encystment have 
not previously been detected is perhaps that few 
observers have kept these rotifers alive from day to 
day in almost minute quantities of water. That the 
short supply of water was the reason for the encyst¬ 
ment in tnese cases can scarcely be doubted. 

Japanese Calcareous Sponges.—Only six species of 
calcareous sponges had been recorded from Japan 
until Prof. Sanji Hosawa took up the study of this 
special group, and now he has added fifty-one more 
species from this region, no less than forty-seven of 
which are new to science. Some of those have already 
been described by the author (1916, 1918), who in a 
recent memoir, 41 Studies of the Calcareous Sponges of 
Japan ” (Journal of the Faculty of Science, Imperial 
University of Tokyo, Section 4, Zoology, vol. 1, 
art 5, January 1929), revises what has been written 
y previous authors, and gives detailed descriptions 
of those'forms which he has himself observed. The 
specimens were furnished by various collections from 
many localities, in depths ranging from shallow water 
to 572 metres. Thirty-four new species are described 
in this paper, and these are for the greater part pre¬ 
served in the museum of the Zoological Institute of the 
Science Faculty in Tokyo. There are twelve plates with 
photographs of the individual sponges, and beautifully 
executed coloured figures showing sections with de¬ 
tails of the skeleton, and there are in addition many 
text figures of the spicules. The new species include 
three Lettcosole?iia r one Dendya , one Leucaltis , one 
Sycetta f seven Sycon, one Grantessa , three Voemcerop- 

two Grantia , two Ute, and thirteen Leucandra. 

I 

Origiir of Cultivated Dahlias.—In an interesting 
paper, Mr. W. J. C. Lawrence ( Jour. Qenetice t vol. 21, 
No. 2) has given an account of genetioal and cyto* 
logical work on dahlias. Mexico and Central America 
is the home of this genus. Three species are found to 
be tetraploid (2n =32), while D . Merckii has 36 
chromosomes and D. variabilis, the common dahlia, 
is confirmed as having 64 chromosomes, an ootoploid 
number. It was figured so early as 1615, and was 
robably grown as a garden plant in Mexico long 
efore its introduction into Europe. Considerable 
evidence is brought in favour of tne view that this 
ootoploid species arose as a cross between two tetra- 
ploidjs, the hybrid being sterile but later producing a 
fertile form with twice as many chromosomes. It is 
found, for example, that ten species fall into the 
ivory-magenta-purple colour series, while four others 
are ivory-yellow-scarlet, while D. variabilia alone has 
factors belonging to both series. The inheritance of 
the Y factor for yellow fiayone is, moreover, tetra- 
somie, resulting from random assortment of four 
homologous chromosomes. In the reduction division, 
associations composed of two, four, six, and eight 
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chromosomes can be seen, apparently resulting from 
the earlier conjugation of homologous chromosomes 
in synapsis. No more striking case could be found of 
the way in which correlated cytologioal and genetioal 
investigations throw light on the origin ana history 
of cultivated forms, and it is to be hoped that these 
researches will be carried further. 

Bibliography of Genetics.—There has recently ap¬ 
peared a work which should prove of considerable 
value to plant breeders and others interested in the 
subject. This is the 44 Bibliographical Monograph on 
Plant Genetios, 1900-1925 ”, by H. Matsuura, pub¬ 
lished by the Tokyo Imperial University—a large 
octavo volume of 600 pages. The greater part of 
the work gives a r6sum6 of genetioal researches under 
the heading of the various genera arranged in alpha¬ 
betical order. The genetioist has only to look up the 
genus, and he will at once find a succinct account of 
what has been already done, with full references to 
the original papers in the bibliography which forms 
the second part of the work. There can be few 
students of the subject who have not frequently 
experienced the need of such a work, and they will be 
grateful to Mr. Matsuura for the immense labour that 
lias gone into its compilation. It can be obtained in 
London from Messrs. Dulau and Co. of Bond Street, 
for the moderate price of 10s. 6 d. 

Non-Marine Mollusca of Oregon and Washington.— 

Unlike the marine, which have been closely studied, and 
the literature of which is obtainable in comparatively 
compact form, the non-marine mollusca of the States 
of Oregon and Washington have been relatively 
neglected and their literature dispersed in scattered 
papers. This has now been remedied by the publica¬ 
tion of a monograph by Junius Henderson ( Univ. 
Colorado Studies , vol. 17, No. 2). Considerable 
material for the purpose was obtained on expeditions 
sent out by the University of Colorado Museum, 
whilst the author himself visited personally 226 widely 
distributed localities in the two States. The contents 
of other collections and past records have also been 
drawn upon. As a result some 186 species are 
recorded and figured in text illustrations, every 
endeavour having been made to render the identifica¬ 
tions and synonymy correct and to bring the nomen¬ 
clature up-to-date. A useful index has been provided. 

Bibliography of Seismology.—In the spring of 1926, 
the Eastern Section of the Seismological Society of 
America began the publication of a valuable biblio¬ 
graphical bulletin of works relating to earthquakes. 
The bulletin was issued quarterly under the editorship 
of Mr. E. A. Hodgson, and was distributed in a 
immeographed form to the members of the Eastern 
Section as well as to various scientific journals. It 
was afterwards reprinted in the Bulletin of the 
Seismological Society, It has now been decided to 
continue the previous lists in a new series entitled 
“ Bibliography of Seismology ”, the first part of which 
(for Jan.-Mar. 1929) appears under the same editor¬ 
ship as before in the Publications of the Dominion 
Observatory, Ottawa. It contains the titles (with an 
occasional brief abstract) of one hundred papers. 

Raman Effect.—The amount of light that is 
scattered by a fluid without change in wave-length 
increases enormously when the substance is in the 
critical state. Raman himself suggested that an ana¬ 
logous increase occurred with the modified secondary 
radiation from carbon dioxide, but W. H. Martin 
afterwards obtained negative results with a mixture 
of phenol and water (see Natum, Oct. 6, p. 506; 
1928). The question is important, and has now again 
been attacked by 18. L. Ziemeoki and K, Narlriewies- 
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Jodko, in Warsaw. Their work, which is outlined in 
Die Nctiurwissenschaften for Nov. 8, was done with 
the critical mixture of isobutyric acid and water at 
24° C., with a powerful mercury arc of special con¬ 
struction fpr the primary source. The Raman lines 
due to the acid were found to be present in the 
scattered light, but their intensity was certainly not 
more than some 30 per cent above normal, and even 
this apparent increase may have been due to a heavy 
continuous background in the secondary spectrum. 
They point out that this furnishes an experimental 
proof that the Raman radiation is not coherent. Two 
further papers on the Raman effect have also appeared 
in recent issues of the Indian Journal of Physics , the 
third number of the current volume containing an 
account of an extended series of observations on 
modified radiation, by S. Venkateswaran and A. S. 
Ganesan, and the fourth number a useful summary 
and bibliography of 150 papers on the subject, by 
Dr. Ganesan. 

International Temperature Scales.—The importance 
of having an international temperature scale for high 
temperatures is admitted by every chemist and 
physicist. The international temperature scale 
adopted in 1927 by the General Conference of Weights 
and Measures, representing thirty-one nations, is 
intended to reproduce, as closely as can be done with 
our present knowledge, the Centigrade thermodyna¬ 
mic temperature scale—the Kelvin scale. In this 
scale the temperatures of melting ice and of con¬ 
densing water vapour, when both are under the 
pressure of one standard atmosphere, are numbered 
0° and 100° respectively. This scale would be exactly 
realised with an ideal gas in a perfect gas thermo¬ 
meter. In practice it is closely realised by several of 
the permanent gases. The gas thermometer, how¬ 
ever, is inconvenient for ordinary use. In practice, 
the results of the best gas thermometer determina¬ 
tions have been made permanently available by de¬ 
termining the freezing and boiling points of various 
pure metals up to the melting point of palladium, 
which is about 1550° C. These thermometrio fixed 
points can be used in defining practical temperature 
scales with the help of convenient interpolation in¬ 
struments. We learn from a paper on temperature 
scales by W. F. Roeser, published by the U.S. Bureau 
of Standards (Research Paper, No. 99), that the new 
scale (1927) is the fourth temperature scale used by 
the Bureau of Standards since 1912, His purpose 
was to determine how much change it was now 
necessary to make so that these scales could be com¬ 
pared with one another. The experimental results 
are highly satisfactory and show that the maximum 
difference in the temperature determined by the four 
scales is only a fraction of a degree Centigrade. The 
difference between the temperature of the freezing 
point of oopper (1083°) ana that of gold (1063°) is 
20° C., with a maximum inaccuracy of less than the 
half of one per cent. 

The Calculation and Interpretation of Parachors.— 
Some years ago S. Sugden showed that the produot 
of the molecular volume by the fourth root of the 
surface tension of a liquid, called the parachor , might 
be expected to give a molecular volume at temperatures 
at which the Squids have the same surface tension. 
This was divided among the atoms of the compound, 
and the parachor of a compound could then be 
represented as the sum of the parachors of its atoms 
and certain constants characteristic of the types of 
linkages in the molecules. This lias led to many, 
interesting results from the point of view of the 
structure of compounds. In the September issue of 
the Journal of the Chemical Society, S. A. Mumford | 
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and J. W. 0. Phillips show by an extensive survey of 
the data that, although the atomic constants of 
Sugden are probably very nearly correct, the qhange 
due to an increment of CH,, and hence of carbon and 
hydrogen values, which they propose, leads to greater 
accuracy in the calculated parachors, especially in 
the case of compounds of hign molecular weight. In 
their scheme also the parachor loses its strictly 
additive character and becomes definitely constitutive, 
stresses due to spatial arrangement of, and electro¬ 
static influences between, atoms and groups in a 
molecule being accompanied by well-defined parachor 
variations. If these conclusions are substantiated, 
the value of the parachor method will be increased 
rather than diminished, since it will be able to throw 
still more light on the structure of compounds. 

Decomposition in a Crystal.—Some very striking 
results have been obtained by Dr. J. Colvin ana 
Mr. Humo in a study of the process of dehydration 
in crystals of potassium hydrogen oxalate hemi- 
hydrate, 2KHC a 0 4 . H a O (Proceedings of the Royal 
Society, November, p. 635). This substance forms 
transparent plates of somewhat indefinite form, and 
decomposition, when it occurs, usually starts at an 
edge, where it is first evidenced by the appearance 
of a black dot. The dot then increases in size, and 
grows as a black area bounded by lines which are 
parallel, in general, to edges of the crystal. The 
rate of advance of the black edge in any particular 
direction can be followed with ease by moans of a 
travelling microscope, and is constant, but occasionally 
an edge will halt for a few minutes, and then start 
off again with the same speed as before. The steady 
rate of advance depends upon the direction in which 
the reaction is proceeding into the crystal, and varies 
considerably from one batch of plates to another, 
but has in all cases a large positive temperature 
coefficient, equivalent to a heat of activation in the 
neighbourhood of forty kilocalories. 

Bearings and Lubrication.—The commonest com¬ 
ponent of machinery of all kinds is the journal re¬ 
volving in a bearing, and the design, construction, 
lubrication, and maintenance of such bearings present 
many problems to the engineer. While suoh investi¬ 
gators as Beauchamp Tower, Osborne Reynolds, Sir 
John Dewrance, Summerfeld, Michell, and Kingsbury 
have tlone a great deal to advance the knowledge 
of the subject, there is much to be learnt regarding 
the size, lining, and clearances of bearings, and the 
properties and working conditions of the lubricants, 
to which attention was directed in an important 
paper on 41 Journal Bearing Practice”, by Mr, F, 
Hodgkineon, read to the Institution of Mechanical 
Engineers on Nov. 15. The paper and a summary 
of the discussion which followed is given in both 
Engineering and the Engineer for Nov. 22. A few 
years ago, it was held that the relation which should 
govern the design of a high-speed bearing was that 
the pressure in pounds per sq. in., P, multiplied by 
the velocity of the rubbing surfaces in feet per second, 
V , should be 2500, but in modem practice, pressures 
run up to 150 pounds with velocities up to 150 feet. 
These figures are from steam turbines. It was also 
formerly considered that the bearing should be cool 
to the touch, but it was mentioned in the discussion 
that running the bearings of a certain 41,000 k.w. 
machine at 140° F. instead of 120° F. led to a saving 
of coal equal to £142 per annum. One interesting 
reference in this paper was that made to a gyroscopic 
stabiliser for a ship, the rotor of which weighed 
230,000 lb. and ran at 800 r.p.m. The maximum 
bearing pressure in this case approximated to 900 lb. 
per sq. in. of projected surface. 
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Anniversary Meeting 

* 

r PHE anniversary meeting of the Royal Society was 
held on Nov. 30, and the presidential address 
delivered by Sir Ernest Rutherford. He referred to 
the loss by death during the past year of fourteen 
fellows of the Society and one fellow elected under 
Statute 12, which provides for the admission of persons 
who have rendered conspicuous service to soience, 
or whose election would te of signal benefit to the 
Society. Mention was also made of the retirement of 
Sir David Pram and Sir James JeanB, treasurer and 
secretary respectively for the past ten years, during 
which period the number of pages annually in the 
Proceedings has grown from 700 to 3601, an increase 
in publication effort due mainly to the activity of Sir 
James Jeans. Sir Henry Lyons succeeds Sir David 
Prain as treasurer, and Lord Rayleigh beoomes foreign 
secretary in succession to the former. Sir James Jeans 
is succeeded by Dr. F. E. Smith, well known for his work 
at the National Physical Laboratory on electrical stand¬ 
ards, and until recently Director of the Scientific Re¬ 
search and Experiment Department at the Admiralty. 
He has recently been appointed Secretary to the 
Department of Scientific and Industrial Research, in 
connexion with which Sir Ernest remarked : “ The 
Council feel that it is an advantage, rather than a dis¬ 
advantage, that Dr. Smith should hold these two posts 
concurrently ; for, although the main spheres of work 
of the two bodies are distinct, they have many interests 
in common in fostering the research activities of the 
nation". 

The report of Council records a legacy, subject to a 
life interest, of £5000 free of duty, for general purposes, 
under the will of the late Prof. W, H. Perkin. A new 
research fellowship has been founded in accordance 
with the' wishes oi the late Mr. E. W. Smithson, who 
bequeathed to the Society a reversionary interest in 
the residue of his estate, now amounting to about 
£1200 a year. It has been decided to establish a 
fellowship at Cambridge for a period of four years in 
the first instance, and renewable annually up to a 
maximum of eight years in all, at an annual stipend 
of £800. The appointment is essentially for research, 
but permission will normally be given for the fellow 
to undertake a minimum of actual teaching in order 
to keep in touch with aoademio work. Tno award 
will usually be limited to British subjects. 

Sir Ernest then discussed recent work in physios, 
referring in particular to the Raman effect and the 
constitution of hydrogen gas, and emphasising the 
close connexion between theory ana experiment 
characteristic of modern progress ; this appears else¬ 
where in this issue. The presentation of medals fol¬ 
lowed, and we print below extracts from the remarks 
made on the recipients’ work. 

Presentation of Medals. 

Copley Medal, awarded to Prop. Max Planck. 

In the first instance, Planck applied the concept of 
the quantum of action to derive a formula giving 
quantitatively the distribution of energy in the spec¬ 
trum of a complete radiator at any temperature, and 
it was basing upon this that Einstein developed a 
formula for the atomic heats of solids as a function 
of the temperature, which laid the foundation for all 
progress that has beep made on this subject in the 
last twenty years. The concept of quanta of action 
as applied by Bohr to atomic processes in 1913 has 
proved of fundamental importance in elucidating the 
meaning,of the complicated spectral series, and it has 
given an insight into* the constitution of the atoms 
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and been able to account for their various properties 
from first principles. In its most recent develop¬ 
ments, Heisenberg has shown that Planck's quanto 
of action are bound up with an essential indeterminacy 
of physical measurements, which has the most far- 
reaching metaphysical consequences. Though his 
name is not immediately associated with any of these 
theories, Planck has taken an important part in 
formulating, clarifying, and criticising these develop¬ 
ments of his original idea. It is no exaggeration to 
say that the development of the idea of the quantum 
of action, first formulated by Planck nearly thirty 
years ago, has effected not only a veritable revolution 
in physics, but also profoundly changed our methods 
of thought and concepts of philosophy. Quite apart 
from his work on quanta, Planck's papers and books 
on other subjects are sufficient to plaoe him in the 
front rank of physioists. 

Royal Medal, awarded to Pbof. John 
Edensob Littlewood. 

The various problems which Prof. Littlewood has 
successfully attacked are characterised by their ex¬ 
treme difficulty. Into certain properties of primes, 
in which the Riemann zeta-funotion is employed, he 
has penetrated further than any other mathematician. 
Among the results he has obtained in this domain 
may be mentioned his proof that a conjectural ex- 
>ression given by Gauss for the number of primes 
ess than a prescribed number is false, although its 
correctness is supported by all empirical evidenoe for 
numbers up to a thousand million. He has also ob¬ 
tained the best-known result giving the number of 
primes less than a prescribed number. In the general 
theory of series he has obtained various important 
results, the most celebrated of which is his Tauberian 
theorem for power-series. He has done much work on 
the general theory of functions, the earliest of which 
relates to integral functions of finite or zero order. 
His theorem that (roughly) a function of sufficiently 
low order has associated with it circles on which its 
minimum is of the same order as its maximum, has 
led the way to many developments by other mathe¬ 
maticians. Another striking piece of work is his 
extension to real eub-harmonic functions of the 
theorem due to Fatou, that an analytic function, 
bonded in the unit oircle, tends to a limiting value 
almost everywhere on the unit circle. The import¬ 
ance and width of the results which have been pub¬ 
lished by the partnersliip of Prof, Hardy and Prof. 
Littlewood must also be referred to; among the 
subjects which they have treated are additive number 
theory, especially Waring and Goldbach problems, 
the theory of the zeta-function, Diophantine approxi¬ 
mation, general theory of series, and Fourier's series. 

Royal Medal, awarded to Pbof. Robert Muir. 

Prof. Muir is particularly distinguished for his 
pioneer work in the study of immunity reactions and 
mechanisms at a time when the foundations of the 
science of immunology were being laid, and the com¬ 
bining properties of normal and immune sera with 
antigen were being submitted to analysis by test- 
tube methods, ’ Haemolytic systems were chiefly 
studied and problems concerned with the specificity, 
constitution, and dissociation of immune bodies and 
with the combining properties of complements were 
attacked by accurate quantitative methods. These 
studies by Muir and ms collaborators are of funda¬ 
mental importance in the history of the development 
of the science. Muir's interests, however, have not 
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been confined to immunology. In the field of general 
and experimental pathology he has made important 
contribution* to knowledge, and hie researches on 
experimental anaemia produced by the injection of 
haemolytic serum, and on the regenerative changes 
in the bone marrow in response to infection, are 
widely known. 

Davy Medal, awarded to Prop. Gilbert 
Newton Lewis. 

Prof. Lewis, of the University of California, is 
justly regarded as one of the leaders of modern 
physical chemistry, mainly on account of his re¬ 
markable contributions to chemical thermodynamics. 
He has been responsible for the development of fresh 
and original methods in attacking the problem of 
chemical affinity. By the skilful utilisation of appro¬ 
priate experimental measurements, Lewis and his 
collaborators have shown how the free energy of a 
great variety of elements and compounds can be 
ascertained, and how this quantity is related to the 
thermal and eleotro-chemical characteristics of chemi¬ 
cal reactions in which these elements and comi>ounds 
are involved. It is to Lewis that we owe the concepts 
of ‘ activity * and ' activity coefficient \ and recent 
advances, more especially in our knowledge of the 
thermodynamic properties of solutions, are the 
direct 9 utoome of the introduction and development 
of these ideas. Further, in the closely related field of 
electrode potentials, his work, both on the theoretical 
and practical sides, has been outstanding. Lewis has 
rendered great service to chemistry by his theoretical 
work on electron configuration, and the bearing of 
this on polarity, valency, and cognate matters. His 
conceptions in this field and his recognition of the 
fundamental importance of the electron duplet have 
greatly influenced the development of modem 
chemical theory. 


Hughes Medal, awarded to Prof, Hans Geiger, 

Prof. Geiger* of the University of Tubingen, has 
made many important contributions to our know¬ 
ledge of radioactivity. He was the first to examine 
in detail the scattering of a-particles by matter. His 
classical investigation, in collaboration with E. 
Marsden, on the large angle scattering or a-particles 
in their passage through matter, not only gave a 
definite experimental foundation to the nuclear 
theory of the atom, but also led to the suggestion 
that the properties of an atom are defined by its 
atomic or ordinal number—a suggestion strikingly 
verified by the investigations of Moseley. Among many 
notable researches in radioactivity, special reference 
may be made to his determination of the ranges of the 
a-particles from all the radioactive elements with the 
greatest possible precision. From these measure¬ 
ments we are enabled to deduce the velocity of ex- 
ulsion of the a - particle from many radioactive 
odios. He discovered with Nuttall a remarkable 
relation between the life of a radioaotive element and 
the velocity of the a-particle ejected from it. This 
relation, known as the Goigor-Nuttall law, has an 
intimate bearing on the new theories of the constitu¬ 
tion of atomic nuclei. With Sir Ernest Rutherford, 
Geiger devised an electric method of counting 
a-particles and determined the number of a-partioles 
emitted by a gram of radium. Later Geiger devised 
a point detector of great sensibility, which could bo 
used for counting both a-particles and 0-particles. 
Within the last few years he has succeeded in making 
a new type of detector, by which the liberation of any 
electron throughout a comparatively large volume 
is detected. This beautiful device, which has been 
applied by Geiger himself and by others to the study 
of the penetrating radiation in the atmosphere, 
promises to provide a method of great power for 
extending our knowledge of this radiation. 


Forestry in Kenya Colony. 1 


r pHE Annual Report of the Forest Department in 
-L Kenya Colony (to Dec. 31, 1928) directs atten¬ 
tion to a fact which is well known in forestry 
economics, that any serious set-back to the country as 
a whole, whether due to climate, invasions of posts, 
disease or other troubles, will at once react on the 
forest sales and revenue. During the year here 
reviewed, the rains were everywhere much below the 
average, and a very serious infestation of locusts 
affected all ports of the country. The inevitable con¬ 
sequences followed, as stated m the report, : “ These 
two factors brought about a considerable restriction 
in trade and development of the Colony, which seri¬ 
ously affected the sales of timber and the partial 
drought greatly handicapped the Department’s plant¬ 
ing schemes ”. A check came to the continuous rise 
in revenue shown since 1920, as also in the rate of 
planting. This check is, however, regarded as purely 
temporary. 

In the 1920 report the Conservator alluded to the 
fafctthat, owing to a paucity of staff, it was impossible 
to judge of the Colony** forest position as they had no 
data upon which to compare the annual out with the 
existing stock of mature timber in the forests, The 
reviewer of that report in Nature fully agreed with 
its author that such a position of affairs was 1 ' the most 
unsatisfactory aspect of the forestry position In 
spate Of the still existing difficulties due to an inade¬ 
quate staff, the past two years have witnessed a de¬ 
ckled effort to deal with the large amount of work 
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connected with surveys of the forests and also, it is 
understood, with that important matter of stock map¬ 
ping, howover roughly, the growing stock of the 
reserves which are subject to fellings. 

To the public outside Kenya, the most interesting 
factor connected with the forestry of tho Colony is 
the well-known so-called pencil cedar (Juniperue 
procera ), in which the report shows there was a large 
export, namely, 39,551 cub. ft., as compared with 
13,548 cub. ft. in the previous year. 

“ The outlook of this trade ”, Bays the Conservator, 
” appears to be bright, provided only carefully selected, 
accurately sawn, and thoroughly seasoned slats are 
shipped and the price is moderate. A process has been 
developed in England for rapid treatment of tho slats 
which appears to be most successful in seasoning and 
at the same time slightly softening the wood. The 
process appears to be a valuable one, which should 
help the trade considerably. Provided, however, the 
slats are carefully selected and thoroughly air seasoned, 
i.e. scientifically stacked under properly regulated con¬ 
ditions of air and moisture for, say, twelve months, 
the wood appears to be entirely suitable for pencil 
manufacture without artificial treatment. 

“ It is said that tho preparatory treatment of cedar 
substitutes has made such improvement recently that 
these substitutes now compare veiy favourably in 
quality with cedar. It is not believed that these 
woods can ever be given quite the unique properties 
of cedar, but there is no doubt that cedar slats will 
have to be very carefully produced and at a com¬ 
paratively low price if they are to compete successfully.’* 
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It is a relief to know that the Conservator is of 
opinion that there are very considerable quantities 
of pencil cedar in the Colony, but that the survey of 
these is still very incomplete. The existing sawmills 
with cedar concessions can supply any immediate 
demands, and it is hoped in the near future to have 
other areas ready for exploitation. 

Mr. H. M. Gardner, who is now the permanent 
Conservator, and his officers may be congratulated 
on a report which shows real progress. He is evidently 


an optimist, for the following extract shows that he 
has been able to perceive some benefit to forestry in 
the Colony as a result of the past drought. He writes: 
” The one satisfactory result of the drought conditions 
prevailing during the year was the very great increase 
in the public interest in forestry. The preservation 
of the existing forests and the increase of tree planting 
both on public and private land have become matters 
of public discussion throughout the Colony, which can 
result in nothing but good.” 


Physics in Fuel Problems. 


D R. C. H. LANDER, Director of Fuel Research, 
delivered one of the public lectures on physics 
in industry which are arranged by the Institute of 
Physics, on Nov. 27, taking as his subject ” Physics in 
Relation to the Utilisation of Fuel Apart from the 
great development of physical instruments for the 
control of fuel-using appliances, physics enters into 
the study of most problems of preparation, treatment, 
and utilisation of fuel. 

The microscope has been effectively enlisted in the 
examination of coal, both for the study of thin sections 
by transmitted light, whereby the more resistant plant 
remains are made visible for identification, and for the 
investigation of polished surfaces by reflected light. 
X-ray photography as developed by Kemp has 
proved very useful in revealing the distribution, 
nature, and amount of ash in coal, information giving 
a ready guidance as to the prospects of * washing * a 
coal to improve its worth. Again, by means of the 
X-ray spectrometer, graphite nas been identified in 
cokes of different types, and it has been found 
possible to correlate the size of the graphite crystals 
with the reactivity of the cokes as determined by 
a chemical method used at the Fuel Research 
Station. 

All processes of coal cleaning depend on utilising 
differences between the physical properties of the coal 
and the impurity to effect a separation. Difference 
in density, size, shape, friction, resiliency, and surface 
tension to water have all been used for this purpose. 
These applications were illustrated by description of 


the principles of the different methods of wet and dry 
cleaning. 

Dr. Lander referred to the influence of the manner 
in which heat is applied on the process of carbonisa¬ 
tion in retorts, and then turned to the physical prin¬ 
ciples of the utilisation of fuel. In order to reduce the 
size of the combustion chamber of furnaces fired by 
pulverised fuel, it has been considered advisable to 
create turbulence in the fire gases. Dr. Lander ques¬ 
tioned whether uncontrolled turbulence will prove so 
satisfactory a solution as to obtain stable stream-linn 
motion of air, and to induce the particles of fuel to 
move across the stream line in a controlled manner; 
this might perhaps be Attained by giving ft vortical 
motion to the air admitted at the perimeter of the 
chamber while the products are withdrawn axially. 
The fuel would be admitted at any convenient point 
or points, and the particles would be compelled to 
cross the stream lines in a stable manner. 

The physics of the fuel fired furnace is complicated 
by the fact that it involves transfer of heat from 
moving gases. Unfortunately, the complications are 
such as to prevent the treatment of the problem by 
‘ models \ as in aerodynamical research. In such 
furnaces, in addition to the flow of combustion gases, 
heat interchange by conduction, forced and natural 
convection, and radiation are occurring. So com¬ 
plex are the conditions that reliance has usually to be 
laced on empirical formulae of limited application, 
ut progress is being made to place these on a more 
fundamental basis. H. J. H. 


Undulant Fever in England and Wales. 


TTNDULANT fever was regarded thirty years ago 
^ as u sub-tropical disease almost confined to the 
Mediterranean coast dine and islands ; hence the old 
name of Mediterranean or Malta fever applied to the 
disease. It has now been recognised in every con¬ 
tinent, with the possible exception of Australia. 

The causative micro-organism of undulant fever 
is a micrococcus (M. melitensis), first described by 
Bruce in ,1886 (though some regard it as a bacillus), 
and is spread almost entirely by goats’ milk. In 
1807, Bang of Copenhagen described under the name 
Bacillus abortus a micro-organism causative of con¬ 
tagious abortion in cattle. Research during the last 
few years has directed attention to the close similarity 
between M. melitensis and B. abortus , and inasmuch 
as B. abortus is frequently present in cows’ milk, the 
question has arisen whether this organism may not 
cause a form of undulant fever in man. As a result 
of close clinical and bacteriological study of oases of 
irregular fever occurring in Great Britain, on the 
Continent, and in America, it has been shown that 
man is occasionally infected with the contagious 
abortion organism with the production of a form of 
undulant fever. 

No. 3136, Vol. 124] 


An exhaustive report on the subject by Capt. 
Dalrymple - Champneys has been issued by the 
Ministry of Health (“ Undulant Fever.” Reps . on 
Pub. Health and Med . Subjects , No. 66, London : 
H.M, Stationery Office. Is. fid. net), and it is found 
that at least 14 authentic cases of undulant fever in 
man caused by the abortus variety of the organism 
have originated in England. Many cases have been 
described in Denmark, some in Germany, and a 
number in America (3fifi cases this year, according to 
a Daily Science News Bull, issued by Science Servioe, 
Washington, D.C.). Contagious abortion is also wide¬ 
spread among animals other than the cow, namely, 
the sheep, pig, goat, horse, and dog, the causative 
organisms being of the abortus type, but sometimes 
presenting minute differences, so that several varieties 
exist. 

Dr. Forest Huddleson has published a valuable 
contribution on the differentiation of these varieties, 
or species as he prefers to call them (Technical Bull., 
No. 100, 1839. Agricultural Experiment Station, 
Michigan State College). The organismsare placed 
in a genus Brucella , which is divided into three main 
species, namely, Br. abortus (Bang), Br. 4ms (Traum), 
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and Br, melitensis (Bruce), as they show distinct 
differences from one another. Some 6-9 per cent of 
samples of English milk contain Br. abortus, yet 
undulant fever from this source is a rarity. The 
explanation of this apparent anomaly may be that 
this organism is of low virulence for man. Thus, it 
is difficult to infeot monkeys with Br, abortus, whereas 
both Br. mditeneis and suis are highly infective for 
this animal. The Americans are, therefore, disposed 
to attach more importance to the porcine than to 
the cattle strain of Brucella as a source of undulant 
fever in man derived from animals other than the 
goat. 


University and Educational Intelligence. 

Cambridge.— The Vice-Chancellor has announced 
that he has appointed Prof. Hermann Weyl, professor 
of higher mathematics in the Technical High School, 
Zuri<5i, to be lecturer on Mr. House Ball’s foundation 
for the present academical year, 

Edinburgh. —At the meeting of the University 
Court on Monday, Nov. 25, on the recommendation 
of the Senatus, Dr. J. E. Mackenzie, reader in chem¬ 
istry, was appointed to membership of the Senatus, 
and Dr. C. H. O’Donoghue, lef?turer in zoology, was 
appointed reader with a seat on the Faculty of 
Science. 

Manchester.— The following honorary research 
fellows have been appointed : Dr. W. L. Dulidre 
(Louvain), in physiology ; Mrs. Wright Baker 
(Manchester), in botany ; Miss Isabel Cookson 
(Melbourne), in botany ; Dr. Stephen NAray-Szab 6 
(Budapest), in physics ; Prof. Linus Pauling (Pasa¬ 
dena, California), in physics; Mr. Joseph West 
(Manchester), in physics. 

Mr. Harold Walkden has been elected to a Research 
Studentship in Botany. 

At the annual meeting of the court of governors of 
the London School of Hygiene and Tropical Medicine, 
held on Nov. 27, the board of management of the 
School presented its fifth annual report. In the 
year under review, ended July 31, 1929, the new 
home of the School, its equipment, and the develop¬ 
ment of its organisation advanced steadily towards 
completion, and on July 18 the Prince of Wales 
formally opened the new building. Special reference 
is made in the report to the new course of study 
designed to prepare candidates for the examination 
for the diplomas in public health, and especially the 
new academic diploma instituted this year by the 
University of London. This course is planned in a 
broad, practical spirit, and gives promise of a great 
advance on anything which has hitherto been 
systematically attempted with regard to public health 
teaching. Two large centres of public health ad¬ 
ministration have been secured as demonstration 
areas, an advisory committee of experts of the first 
standing in the public health service appointed, and 
a scheme of special lectures arranged. The courses 
of study in tropical medicine and hygiene are main¬ 
tained at a high level, and include a special short 
course in hygiene for business or professional men 
and women proceeding to the tropics. The Univer¬ 
sity Grants Committee has intimated that the 
Treasury has sanctioned a recurrent grant-in-aid at 
the rate of £40,000 a year, but impresses upon the 
School the necessity for taking all possible steps to 
secure an increased private income from the Colonies* 
from public or private subscriptions, and in other 
ways. 
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Calendar of Patent Records. 

December 8 , 1823 .—The waterproofing industry 
dates from the patent granted to Charles Macintosh 
for his “ process and manufacture whereby the texture 
of hemp, flax, wool, cotton, and silk, and al*o leather, 
paper, and other substances, may be rendered impervi¬ 
ous to water and air ”, the specification of which was 
enrolled on Dec. 8 , 1823. The process, which consisted 
in placing a sheet of rubber (formed by dissolving 
small pieces of rubber in naphtlia and allowing the 
solvent to evaporate) between two layers of fabric, 
was very successful, and Macintosh’s goods quickly 
attained a high reputation. 

December 9 , 1815 .--The original gas-meter of 
Samuel Clegg was patented on Dec. 9, 1815. The 
apparatus consisted of a rotating wheel with a hollow 
rim connected by hollow arms with inlet and outlet 
passages for the gas in the axle, and provided with a 
water seal which closed the inlet and opened the outlet 
at the proper moment so that the number of revolu¬ 
tions of the wheel was a measure of the quantity of 
gas passing through. It was greatly improved later, 
but did not become commercially successful until 
towards the end of the patent term. The validity of 
the patent was established in the courts in an action 
for infringement. 

December 10 , 1779 .—James Keir, F.R.S., doctor, 
soldier, manufacturer, and chemist, was granted a 
patent on Dec. 10, 1779, for “a compound metal 
capable of being forged, more fit for the makiug of 
bolts, nails, and sheathing for ships than any metal 
heretofore used for those purposes , The new alloy 
— which contained 54 por cent copper, 40-5 per cent 
zinc, and 5-5 per cent iron—was brought to the atten¬ 
tion of the Admiralty by Mathew Boulton (who called 
himself the joint inventor), and a ship—the Juno 
frigate—was placed at Keir’s disposal for a trial. 
The requisite number of plates and bolts were made, 
but there is no further record of the experiment. 
Koir’s metal does not appear to have been referred 
to in the litigation on the Muntz motal patent sixty 
or so years later. 

December 10 , 1782 .—The “now invented method 
of making small shot solid throughout and perfectly 
globular in form ” by pouring the melted metal from 
a height into water was patented by William Watts, 
a plumber of Bristol, on Doc. 10 , 1782. The process 
was adopted with success and was in general use by 
the end of the century, 

December 10 , 1845 . The first pneumatic tyro was 
patented by Robert William Thomson on Deo. 10, 
1845, and consisted of a hollow belt composed of 
several thicknesses of canvas saturated with rubber 
solution and cemented together, the whole being then 
vulcanised. The cover was of leather. A set of the 
tyres is said to have run for 1200 miles without de¬ 
terioration. Dunlop’s patent, 011 which the present 
industry is based, was not granted until 43 years later. 

December u, 1863 .—The ammonia-soda method of 
making sodium carbonate was made commercially 
successful by the prooess invented by Ernest Solvay 
and patented by him in Great Britain on Deo. 11 , 

1863. A factory was opened at Charleroi in 1865, and 
the industry quickly became established and finally 
ousted the Leblanc process. Brunner, Mond and Co., 
at their works at Northwick, were the first in England 
to adopt the new process. 

December 12 , 1885 .—The incandescent gas mantle 
was patented in Great Britain by the late Karl Auer 
von Welsbach of Vienna, the inventor, on Dec. 12, 
1885. The first mantle to reach England was brought 
over in a bird-cage by a woman, who refused to let 
the cage go out of her hands during the journey. 
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Societies and Academies. 

London. 

Mineralogical Society,Nov. 0.—C. E. Tilley: Onscaw- 
tite, a new mineral from Scawt Hill, Co. Antrim (with 
chemical analysis by Mr. M. H. Heyj. This new mono¬ 
clinic mineral, with composition 0CaO . 4SiO t . 3CO a , 
occurs in tho contact zone between the chalk and 
tertiary dolerite, from which another new mineral, 
lamite, was recently described (Min. Mag. t vol. 22, 
p. 77).—F. Coles Phillips : On tji© composition-plane 
of [ 010 ]-twins in the acid plagioclases. In the true 
periclino twin, the inclination of the variable com¬ 
position-plane for different composition is correctly 
given by Wulfing’s curve, T. Barth’s conclusion 
that there is no regular variation is not justifiable, 
and results partly from confusion with other twin- 
laws such as that of acline A . The periclino twin 
should be of frequent occurrence in the crystalline 
schists .-^M. H. Hey : On the variation of optical 
properties with chemical composition in therhodonite- 
bust&mite series. A complete optical study of three 
analysed members of the rhodonite-bustamite series, 
with the data available from the literature, shows 
regular variation hi the optical properties and 
specific gravity with change in lime content.— 
F. Coles Phillips : A preliminary account of some 
mineralogical and chemical changes induced by pro¬ 
gressive metamorphism in the Green Bod group of 
the Scottish Dalradian. Analyses prove the Green 
Beds to be a truly isochemical series in respect of the 
constituents significant in progressive metamorphism. 
The earliest-fonned plagioolose is pure albite, but a 
progressive entry of the anorthite molecule can be 
traced. The adjustment to equilibrium is apparently 
close, alj the reconstituted plagioclase of a given rock 
having the same composition. In the highest grades 
the felspar is a medium andesine. Similar variations 
with increasing grade are found in the associated 
epidiorites. The earliest-formed greenish micaeous 
mineral is a true potash mica, which undergoes 
increase in FeO in higher grades. Hornblende appoarH 
in the chlorite-zone only in rocks low in potash. 

Optical Society, Nov. 14.—A. G. Frewin : (1) The 
Busch optometer (eye refractor), designed by Prof. 
Thbmer; (2) A glare-free, reflex less, stereoscopic 
hand ophthalmoscope. The now ophthalmoscope has 
a concave mirror which focuses a source of light on 
the lower part of the patient’s dilated pupil. The 
optical System is such that the two pupils of the 
observer are conjugate with two separated points just 
above the image of the light. The action is thus similar 
to that of a policeman peering through a small window- 
ane into a dark room which he illuminates with his 
ull’s-eye. 

Paris. 

Academy of Sciences, Oct. 28.—A. Cotton : The 
problem of asymmetric synthesis and the combined 
actions of polarised light and of a magnetic field on 
certain photographic plates.—Georges Claude : The 
first attempts to realise at Cuba a Claude-Boucherot 
apparatus. An account, with photographs, of the 
first unsuccessful attempt to launch a tube, 2 metres 
in diameter and 2 kilometres long, in the bay of 
Matanzas, Cuba.—Pierre Weiss and R, Forrer: The 
magnetisation to saturation of ferrocobalts and the 
atomic moments of iron and of cobalt. The mag¬ 
netisation to saturation of 25 cobalt-iron alloys, 
ranging from 0 to 100 per cent cobalt, is described. 
The results are given graphically.—J. Herhrand I The 
limited -solutions of certain functional equations.— 
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P. Dubreil: Some complements to the theory of 
Noether.—J. A. Lappo - D anile vski: The explicit ex¬ 
pressions of the invariants of a monodrome group of a 
system of linear differential equations with arbitrary 
rational coefficients.—N. Andre Roussel: The general¬ 
ised primitive of a function.—Victor VAlcovici: The 
generalisation of the theorem of energy.—Joseph 
Pdrds : Concerning the fundamental problem of the 
theory of vortices.—William Loth : Remarks on the 
guiding of shins or aeroplanes by directed waves.— 
L. DiScombe : The mechanism of emission and Melde’n 
experiment.—Paul Jayles : The electrolytic chlorina¬ 
tion of benzene in methyl alcohol solution. Electro¬ 
lysis without a diaphragm gave monochlorbenzene an 
the main product with a small proportion of benzene 
hexaohloride. The same products were obtained in 
higher yields using a diaphragm.—M. Laporte and La. 
Goldstein : Activation in the rare gases.—A. Gillet 
and D. Guirchfeld : The existence of a chemical 
equilibrium in autoxidation. In the direct oxidation 
by oxygen gas, in air, experiments are described in 
support of the view that there exists for each tem¬ 
perature an equilibrium pressure of oxygen below 
which no fixation of oxygen upon the autoxidis&blc 
body takes place.—Rend Dubrisay and Albert Saint- 
Maxen: The autoxidation of hydroquinone. Measure¬ 
ments giving the rate of oxidation of solutions of 
hydroquinone as a function Of pH.—Mme Ramart- 
Lucas and J. Hoch : The comparative stability of the 
ethylenic stereoisomers and syntheses by ultra-violet 
rays.—Gaston Rapin : The action of some dioxides 
on very dilute aqueous solutions of potassium per¬ 
manganate.—L. Palfray and B. Rothstein : Thu 
halogen derivatives of 1-4 cyclohexanediol (quinite). 
These oan be obtained by the interaction of quinito 
and halogen acid.—-A. Pereira Forjas : The spectro¬ 
chemistry of Portuguese mineral waters. The water 
of Cambres. In addition to the ions detected by 
ordinary chemical methods, the spectroscope revealed 
the presence of radium, lead, uranium, vanadium, 
zinc, copper, germanium, and possibly thallium.- 
Daniel Chalonge and F. W. Paul Gdtz : Diurnal and 
nocturnal- measurements of the quantity of ozone 
contained in the upper atmosphere. Measurements 
made at Pans and at Arosa by the spectrographic 
method, showed that at these places the presence or 
absence of the sun caused no notable change in tho 
thickness of tho ozone layer.—A. Guillaume : Tho 
alkaloid losses in the course of drying plants under 
varied conditions.—Jules Amar : The liomopneic co¬ 
efficient and its applications.—F. Obaton : The rela¬ 
tion between the nature of the glucides of Sterigmato- 
cystia nigra and that of the sugars supplied to it. 
There is a correlation between the nature of tho 
product made by the SterigmaCocyetis and the sugar 
supplied as food to the mycelium. This relation is 
more marked between glucose and trehalose than 
between lmvulose and mannitol.—H. Pdnau and G. 
Tanret: The mercury reducing power of normal 
urine. The mercury reducing figure, although ad¬ 
mittedly arbitrary, furnishes data which may be of 
service in the examination of urine.—R. Fosse, A. 
Brunei, and P. de Greve : All&ntoinase and the origin 
of allantoic acid in plants.—G. Ramon : The produc¬ 
tion of a very active diphtheric toxin. The usual 
method of preparation is modified by the addition of a 
certain proportion of glucose. A toxin of high activity 
is obtained. 

Adelaide. 

Royal Society of South Australia, Oct. 10.— Thomas 
T. Colquhoun: Polarity in Oamtarina paludom. 
Portions of bark of a young tree were removed, tiinted 
end forend and regrafted. The resultant shoots tear© 
tested for growth of roots unsuccessfully, The grafts 
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were removed and sectioned, the junction between 
the normal wood and inverted wood being marked 
by abnormal twisting of the trachea and trachieds, 
suggesting that translocation effects required the same 
orientation of the conducting strands.—J. G. Woods : 
Floristics and ecology of the malice. The mallee is a 
transition region between the savannah forests of the 
southern wetter districts and the Eremian or northern 
communities of saltbush and mulga. The geographical 
range of the ohief tree species (Eucalyptus spp.) is 
sharply limited by the 20 -inoh isohyot in the south 
and the 8 -inoh isohyet in the north. In New South 
Wales its northern limit is determined by the northern 
limit of winter rains. The soils are all alkaline (pH 
about 8 - 0 ) and all contain nodular travertine lime¬ 
stone. Analysis of the growth forms gives a spectrum 
showing preponderance of woody shrubs and under - 
shrubs oi pronounced sclerophyll type and with a 
large therophytic element. Of the total number of 
species only about 25 per cent are confined to the 
mallee ; the rest are migrants from the northern and 
sou them communities.—Albert H, Elston : Australian 
Coleoptera (Fart 6 ). Names and describes three new 
species of Elateridre and one new genus and seven 
new species of Clerida?. 

Cape Town. 

Royal Society of South Africa, Sept. 25.—J. C. 
Vogel: The cause of the Russell effect observed in 
oils. On exposing moist starch potassium iodide paper 
near oils of animal, vegetable, and mineral origin, 
iodine stains develop. The intensities of the stains 
produced by different oils are proportional to the 
intensities with which they act on photographic plates 
exposed near them (Russell effect). The reaction only 
takes place in the presence of oxygen. The liberation 
of iodine is due to the liberation of volatile oxidation 
products consisting of normal fatty acids containing 
four or more carbon atoms. The Russell effect and 
the supposed photoactivity of oils is due to the 
reducing properties of the vapours of these acids,— 
H. Spencer Jones : The secular variations of the 
orbital elements of the inner planets. Recent deter¬ 
minations of the change in the obliquity of the 
ecliptic indicate an appreciable correction to New¬ 
comb's value, which can be accounted for by an 
error in his adopted mass of Venus. If the revised 
mass of Venus is adopted, the mass of the earth 
deduoed from the secular variations of the orbital 
elements corresponds to a still smaller value of the 
solar parallax. The discordance can be traced to the 
motion of the node of Venus upon which the mass 
of the earth obtained from the secular variations 
almost entirely depends. With the most probable 
system of masses, the discordance between the 
observed and theoretical motions is six times the 
probable error. The motion of the node of Venus is 
the only remaining outstanding discordance between 
theory and observation in the planetary elements.— 
B. de St J. van der Rlet and G. w. B. van der Ungen : 
The wax of the rhenoster bush (Elytropappus Bheno - 
ce?otee). Hie air-dry tips of Rhenoster bush collected 
at Stellenbosch were found to yield on extraction with 
volatile organic solvents up to about 10 per cent of 
wax- like material. The yield and nature of the * wax * 
varied according to the solvent used for extraction.— 
F. C. Cawston ; The problem of the ventilation of 
iron roofs in the tropics. The present system of 
veftt^atiog iron roofs is very inadequate and a cowl 
oft the summit is insufficient unless there is a corre¬ 
sponding provision of air inlet. This inlet should bd 

video,by means of a ventilating shaft inserted on 
h#Uwitat each comer of the roof to supplement 
adventitious draughts. 


Leningrad . 

Academic des Sciences (Comptes rendus, No. 16).— 
W. Wiliams ; Action of nitric acid on dihydroperil- 
lamine. Cyclical primary amines of the terpene senes 
with the NH a group in the side chain are able, like 
the polymethylene primary amines, under the in¬ 
fluence of nitric acid, to isomerise with the increase 
in the cycle by one atom of carbon.—V. Feofilaktov : 
The condensation of pyruvic acid with formaldehyde 
in the presence of sulphuric acid. The usual idea, that 
the product of the condensation is a tetramethylene- 
1 : 3-dioxalie acid, namely, C 8 H s O e , is erroneous; 
there are two products, and one of them, mistaken 
for C a H a O a , has actually the formula C # H a 0 6 and the 
structure of a methylene-bis-a-tetronic acid.—B. 
Numerov and N. Samsonov ; Results of gravimetric 
observations made in 1028 near Lake Baskuntch&k. 
A gravitational survey of the area revealed the presence 
of several anomalies which must depend on the geo¬ 
logical strata, but the area surveyed was not sufficiently 
extensive.—B. Numerov and B. Kozlovskij : Results 
of gravimetric observations made in 1027-28 in the 
Emba area. Minimums of gravitational force in the 
area surveyed correspond to the places where more 
ancient strata, namely, Permotriassic, come near the 
surface, while the oil-bearing strata are somewhat 
removed from them. The greatest negative anomaly 
indicates the presence of salt-bearing strata.—N. 
Nasonov: Notes on Phlebotomus (3). A gradual 
increase in the numbers of sand-flies in the Crimea 
which has been observed during the lust fifty years 
is due to the gradual progressive desiccation of the 
peninsula caused by the deforestation of the Yaila 
mountains.—P. Schmidt: The subfamily Blepsiinse 
(Pisces, Cottidte) in the Pacific. The following forms 
occur in the North Pacific : Blepsias cirrhosus Pall., 
B. cirrhosuB sbsp. draciscus Jord. and Starks ; B. 
bilobius C.V. ( = Histiocottus bilobua C.V.); Nautich- 
thys oculofaeciatus Gir. ( -Nautiacus pribilovius Jord. 
and Gilbert). 

Prague. 

Czech (Bohemian) Academy of Sciences and Arts 
(Second Class, Natural Sciences and Medicine), Oct. 
18.—Dr. Sedl&£kovA : Influence of choline on the 
glycoregulation of tissues.—V. Vondridek : Charac- 
terology from the medical viewpoint.—A. Jilek and 
J. Lukas : Electroanalytical determination of thallium 
as thallio oxide. The anodic deposit from solutions 
of thallous nitrate in presence of hydrofluoric acid 
and hydrogen peroxide consists practically of TljQj- 
HF ; this may serve for quantitative estimation ; in 
the presence of alkali salts the results are somewhat 
higher,—K. Kavina : Virescenoe of flowers of Anthris- 
cus cerefoliwn Hoffra. subspec. trichospermus Schult.— 
R. Simfinek: The resistance of electrolytes to high 
frequency oscillating currents. In an oscillating 
oirouit the presence of electrolyte increases its high 
frequency resistance. It was measured at wave¬ 
lengths of 600, 300, 150 metres and compared with 
the value calculated from J. J. Thomsons formula; 
the agreement was satisfactory. The method is 
electrodelees.—K. Koutsk^: The quadratic char¬ 
acter of numbers and the generalisation of a certain 
Lagrange rule of the partition of quadratic residues.— 
J. Rasch : Influence of fatty aoias on the maximum 
of ourrent due to atmospheric oxygen in electrolysis 
with the dropping mercury cathode. The maxi¬ 
mum is greatest when the ionic concentration is ca. 
0 '5xlQ~*n» as in solutions of strong electrolytes. 
Undissociated molecules have the greater effect in sup¬ 
pressing the maximum the higher the acid ; anions of 
lower acids are indifferent like those of strong electro¬ 
lytes ; palmitate and stearate molecules and ions 
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have great suppressor activity, due to their abnorm¬ 
ally great adsorbability. From the suppressor action 
a measure for the adsorbability of the acids in 
the mercury-solution interface is derived,—Milovi- 
dov : Influence of radium rays on the ohondriosome 
of vegetable cells.—K. Ousl: Mathieu functions*— 
£. Votodek and S. MaUchta : A new transition from 
sugars to the furane group. Transition of 6-keto- 
rhamno-lactone into the methyl ester of the methoxy- 
methyl-furane-carboxylio acid has been effected by 
methyl alcohol and hydrochloric acid.—L. Borovansk^- 
O. HnivkovakjF : Growth of the body and the pro¬ 
gression of ossifioation in boys from birth up to 
nineteen years of age. 

Nov. 8.—0. Tomlfcek and A. JAnsk^ : Determina¬ 
tion of halogonides in presence of sulphites. In 
solutions of the normal sulphites only the iodid$ can 
be exactly estimated ; in tne presence of bisulphites 
the bromide is also exactly determinable ; in fairly 
acidic solutions all the three halides are determinable. 
—O. TomiCek and A, JAnsky : The determination of 
iodides and bromides in chlorides. Traces of iodide 
can be estimated directly by silver even in solutions 
containing 1 mem. V per litre of a 10 per cent NaCl 
solution. Winkler’s apparatus and method for the 
isolation of bromides from chlorides has been im¬ 
proved.—A. Orlov : Wavellite from Cernovice near 
TAbor (in south Bohemia).— B. Hostinsky: The 
probability of phenomena joined into Marek’e chains. 
—K. ZlAbek : Dependence of the form of musculus 
digaatricus mandibulee of man and anthropoid apes 
on the mechanism of the jaw-bone joint.— B. Hejda 
and A. Vandura: Urogenetic coefficients in liver 
diseases. 

Sydney. 

Royal Society of New South Wales, Oct. 2.—J. A. 
Cresswick and S. W. E. Parsons ; The testing of lead 
azide detonators. The ballistic pendulum was used 
ho that a direct reading might be obtained of each 
shot fired. As a preliminary, charges of 10 grains 
each of standard non-gelatinous powders were fired, 
using alternatively the aluminium and oopper type de¬ 
tonators. The same explosives were then desensitised 
with liquid paraffin, to determine the point at which 
one type of detonator would fire the charge whilst the 
other type failed. After a lapse of two months the mix - 
tyres were again tested, using aluminium detonators, 
and in each case complete detonation of the charge 
resulted, with same development of power as when 
previously made. The results prove that aluminium 
(lead aside) detonators, as at present imported into 
Australia, are slightly more efficient as initiating 
agents than the older copper (mercury fulminate) 
type of the same number. - J. C. Earl : The action 
of acids on diazoaminobenzene. Di azoamino benzene, 
when acted upon by acids, yields, according to the 
conditions, aminoazobenzene or phenyl diazonium 
salts and aniline. The detection of an intermediate 
product is described, with experiments showing the 
profound effect of very small quantities of acids on 
diazoaminolienzene. The employment of carbon di¬ 
oxide to liberate the nitrous acid required for the 
preparation of diazoaminobenzene is advised. 

Washington, D.C. 

National Academy of Sciences (Proc., vol. 15, No. 9, 
Sept. 15).—Elery R. Becker, J. A. Schulz, and M. A. 
Emmerson : A comparative study of the digestion of 
proteins and carbohydrates in goats during mf usoria- 
iree and -infected periods. Infusorian infection gives 
no significant advantage.—Benjamin Krepp : The 
melanophore activator of the eye. An investigation 
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by blood-transfusion methods of the hypothesis that 
the blood carries an activator. Extracts of eyes of 
dark-adapted Rana clamitans tadpoles injected into 
the abdominal cavity of Light-adaptea tadpoles 
induced melanophore expansion. Probable source of 
the activator is the retina.—F. Simon and E. Vohsen : 
Note on Mr. King’s paper t 44 The crystal structure 
of strontium *\—Roscoe G. Dickinson and Robert T. 
Dillon : The Raman spectrum of gypsum. Comparison 
of the spectrum with that of an aqueous solution of 
ammonium sulphate.—Robert T. Dillon and Roscoe G. 
Dickinson : Raman spectra from acetone. Results 
do not agree with those obtained by Williams and 
Hollaender.—F. O. Rice and R. E. Vollrath : The 
thermal decomposition of acetone in the gaseous 
state. Pure dry nitrogen saturated with acetone was 
passed at a known rate through a quartz tube in an 
electric furnace at 630° C. About 60 per cent of the 
acetone decomposed is recovered as ketone (CH a : CO). 
This result is not in accord with investigations in 
which rate of change of pressure is measured.—Donald 
Statler Villars: The equilibrium constants of re¬ 
actions involving hydroxyl.—Linus Pauling : On the 
crystal structure of the chlorides of certain bivalent ele¬ 
ments. Using results published by Bruni and Ferrari 
from powder data, it is deduced that cadmium and 
other divalent chlorides have a structure in which each 
cation is surrounded by six chloride ions approximately 
at the comers of a regular octahedron, six edges of 
which are shared with other octahedra so as to form a 
layer.—L. H. Adams and R. E. Gibson : The elastic! 
properties of certain basic rocks and of their constituent 
minerals. Compressibilities, at pressures between 
2000 and 12,000 megabaryes (1 megabarye — about 
1 atmosphere) were measured by submitting specimens 
to hydrostatic pressuro in a steel cylinder and 
determining decrease in volume. For basic rocks, it 
seems that compressibility calculated from mineral 
content gives a limit to which that of rocks approaches 
at high pressure. The maximum velocity of longi¬ 
tudinal wavee through such rocks at 15,000 mega¬ 
baryes and 30° C. is 7*4 km. a second. Garnet and 
jadeite have low compressibilities, indicating that 
eclogites transmit such waves at greater velocities.— 
A. Oppenheim: The minima of indefinite quaternary 
quadratic forms.—G, A. Miller : On the number of 
cyclic subgroups of a group,—Henry P. Thiel man : 
On new integral addition theorems for Bessel functions. 
—George D. Snell: Dwarf, a new Mendelian recessive 
character of the house mouse. Mature individuals 
are about one-quarter the size of normal adults, are 
fairly healthy though subnormally active, and ap¬ 
parently sterile.—Sophia Satina and A. F, Blakeslee : 
Criteria of male and female in bread moulds (Mucors). 
There is no constant vegetative difference between 
gametangia of dioecious species, and an attempt to 
differentiate between them by imperfect sexual re¬ 
actions failed.—H. W. Leavitt, J W. Gowen, and 
L. C. Jenness ; (1) Influence of aluminium on mortar 
strength. As aluminium content of sand increases 
from 0*25 per cent to 3*75 per cent, the tensile 
strength of mortar increases by more than 100 pounds; 
compression strength is not affected. (2) On the 
joint influence of iron and aluminium in native sands 
on mortar strength. The total correlation coefficient 
is +0*538. An equation is deduced; Mortar strength 
* 20 aluminium (per cent) +43 iron (per cent) +272. 
There must be chemical interaction between sand and 
cement.—Roy J. Kennedy: Planetary motion in a 
retarded Newtonian potential field. The idea corre¬ 
sponding to that of effective charge developed by 
Lienard and Wiechert in deotro-magnefcisra is applied 
to gravitation.—J. H, Van Vtock t On the vibrational 
selection principles in the Raman effect. 




NATURE 


899 


December 7, 


1929] 


Official Publications Received. 

British. 

Proceedings of the Cambridge Philosophical Society. Vol, 26, Part 4. 
Pp. 369-640, (Cambridge : At the University Press), 7s. td, net. 

The Journal of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. Vol. 07, No. 896, November. Pp. 1269-1830 + xxxvili, 
(Loudon i E. and F. N, Spon, Ltd.) IQs. Gd. 

Ministry of Health. Treatment of Tuberculosis : Costs at Reaidentlal 
Institutions. (Memo, 122 CyT.) Pp. 21. (London : Ministry of Health.) 

Tanganyika Territory. Tsetse Research Annual Report for the Year 
ended 31st March 1929. Pp. 18, 2s. tid. Tsetse Reclamation Annua) 
Report for the Year ended 81st March 1929, Pp. 10. Is. fkf. (Dar es 
Balaam; Government Printer.) 

Department of Agriculture, Ceylon. Bulletin No. 80 ; The Control of 
“Calotemes" in Living Plants. By F. P. Jepson. Pp. 11. 40 cents. 
Leaflet No. 67: Green Manuring with particular reference bo Coconuts. 
Pp. 10. 6 cents, (Peradenlya.) 


Foreign. 

Department of the Interior; U.8. Geological Survey. Bulletin 799; 
Geology of the McCalls Ferry-QuarryvlUo District, Pennsylvania. By 
Eleonora Bliss Knopf and Anna 1. Jonas. Pp. *111 + 156 +8 plates, 36 
cents. Bulletin 808 : Geology of tho Do Queen and Caddo Gap Quadrangles, 
Arkansas, By Hugh f). Miser and A, H. Punlue. Pp, xl +196 + 18 
plates. 76 cents. Bulletin 809 : Formulas and Tables for the Construc¬ 
tion or Polycoulc Projections. Compiled by C, H. Birdseye, Pp. v + 
120. 25 cents. Bulletin HlO-C: The Mount Spnrr Region, Alaska. By 
Stephen U. Capps, (Mineral Resources of Alaska, 1P27-C.) Pp. ii + 141- 
172 + plAtes 8-4. Bulletin 811-B: Recent Mining Developments in tins 
Creede District, Colorado. By Em tier 8, Larsen. (Contributions to 
Economic Geology, 1929, Part 1.) Pp, 11 + 89-112 + plate 20. 10 cents. 

(Washington, D.G. : Government Printing Office.) 

Department of the Interior: U.8. Geological Survey, Water-Supply 
Paper 699: Ground Water in Yellowstone and Treasure Counties, 
Montaaa v By George M. Hall and O, 8. Howard. Pp. vl + 118 + 7 plates. 
25 cents. r Water-Supply Paper 600 : Geology and Ground-Water Resources 
of Central and Southern Rosebud County, Montana. By B. Coleman 
Henlok ; with Chemical Analyses of the Waters, by H. B. Rtfl'anburg. 
Pp. x + 140+12 plates. (Washington,|D.C. : Government Printing Office.) 
35 canto. 


Catalogues. 

The Nickel Bulletin. Vol. 2, No. 6, November. Pp. 129-179. (London ; 
The Mond Nickel Co., Ltd.) 

Books Beautiful. Pp. 82. (London : George G. Harrap and Co., Ltd.) 
Annotated and Classified Catalogue of Works on Mathematics, Astronomy 
and Physics, with an Appendix or Rare and Valuable Books, including the 
Newton Library. (No. 816.) Pp, 160. (London : Henry Sotheran, Ltd.) 


Diary of Societies. 

FRIDAY, Deormreb. 0. 

Institution or Watbr Enuinebbs (at Institution of Civil Engineers), at 
10.80 a.m. — R. O. 8. Walters: The Hydro-geology of the Chalk of 
England.—Prof. E. Morton : 8omo Problems in Hydro-geology.—Df a - 
cnastonB on Reports of the Advisory Committee on Water of the 
Ministry of Health ; Second ReTX/rt of the Legislation Sub-Committee ; 
Report on Rural Water Supplies; Draft Report of a Sub-Committee 
of the Council on Stream Flow and Underground Wator Records. 

Royal Society of Medicine (Otology Section), at 10.80 a.m. 

Royal Society or Medicine (laryngology Section), at 6. 

Society or Chbmical Industry (Liverpool Section) (at Liverpool Uni¬ 
versity), at 6.—J. P. Davidson ; The Manufacture of Tobsoco. 

North-East Coast Institution or Engineers and SairnuiLoans (New¬ 
castle-upon-Tyne), at 6.—Prof. Dempster Smith; Cutting Capabilities 
of Lathe Tools. j 

Society or Chbmical Industry (Manchester Section) (Jointly with 
Manchester Seotton of Institution of Rubber Industry) (at Engineers’ 
Club, Manchester), at 7.—H. O. Young: The Common Factors of 
Technical and Works Controls In the Rubber and Chemical Industries. 

Institution or Electrical Engineers (Meter and Instrument Section), 
at 7.—Dr. C. V. Drysdale: Alternating-Current Potentiometers ana 
their Applications. 

Institution or Locomotive Engineers, London (at Manchester Literary 
and Philosophical Society, Manchester), at 7.—J. W. C. Armstrong : 
Pulverised Fuel Locomotives. 

Institution or Mechanical Engineers (Informal Meeting), at 7,— W. A. 
Tbokey and others ; Diesel Engine Developments. 

Bmtise Non-Ferrous Research Association (at Chamber of Com¬ 
merce, Birmingham), at 7.—D. M. Smith: Bpeotroscopio Analysis of 

Fotai^Photographic Society or Great Britain, at 7.—H, Bairs tow 
and others *. Discussion on How can the Pictorial Group best help the 
would-be Plctorialist ? 

Junior Institution or Engineers (Informal Meeting), at 7.80. —A. B. 
Gowring; The Demolition of Lambeth Bridge. 

Geologists’ Association (at University College), at T.8G.-J. A. Steers: 
The Great Barrier Reefs and the Queensland Ooaat: a Geographical 
Reconnaissance (Lecture). * 

Rotal Society of Msartotw* (Anesthetics Seotton), at S.».—Discussion 

.W Anwetbssk in Rectal Surgery. 

Royal IWRrmmoN or Great Britain, at 9.—Hugh Walpole: The 
Kovel and the Creative Spirit, 
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SATURDAY, Dnum T. 

Institution ot Municipal and County Engineers (South-Western 
District) (at Exeter), at 8.—Lieut.-Col. B. J. Stead; The Local Govern¬ 
ment Act, 1920. 

Gilbert Write Fellowship (at 0 Queen Square, W.C.l) at 8.—W. H. 
Spread bury; Borne Birds of London’s Country. 

Mining Institutr or Scotland (sb Royal Technical College, Glasgow), 
at 8.— B. A. Peaoh: The Lochsbrr Water Power Scheme and its 
Geological Aspect,—Discussions on B. Mavor’s paper on Recent Progress 
In Underground Conveying and J. E. Lambert’s paper on Borne Notes 
on Colliery Blasting PractToa. 

MONDAY, Deoeicner 9. 

Institution or Electrical Engineers (North-Eastern Centre) (st Arm¬ 
strong College, Newcastle-upon-Tyne), st 7.—B. A. G. Churoher and 
A. J. King: The Analysis and Measurement of the Noise emitted by 
Machinery. 

Institution or Electrical Engineers (Informal Meeting), at 7.—W. R. 
Rawlings and T, C. Gilbert: Discussion on To Earth ana not to Barth. 

Institution or Electrical Engineers (Mersey and North Wales (Liver¬ 
pool) Centra) (at Liverpool University), at 7.—Lt.-Col, 8, E, Monk- 
bonne and L. 0. Grant: The Heating of Buildings Electrically by 
means of Thermal Storage, 

Institution or Heating and Ventilating Engineers (Associate Members’ 
and Graduates’ Heotion) • (st Borough Polytechnic), at 7.—B. A. 
Pountney : Common and Uncommon Boiler Troubles. 

Royal Photographic Society or Great Britain (Scientific and Technical 
Group), at 7.—Prof. W. L. Bragg : X-ray Optics (Lecture). 

Bradford Textile Society (at Midland Hotel, Bradford), at 7.80,— 
Dr. 8. G. Barker : Production of the Ideal Textile Fabric. 

Institutr or Metals (Scottish Local Section) (at 89 Klmbank Orescent, 
Glasgow), at 7.80.—G. L. Cassidy : Melting Furnaces. 

Surveyors Inhtitution, at 8.—W. K. A. Bull : The Landlord and Tenant 
Act 1927 in Operation, 

Twickenham Literary and Scientific Society (at Free Library, 
Twickenham), at 8.--C. A. Wood: Birds of Middlesex. 

Medical Society of London, at 8.110.—W. Trotter and others; Discus¬ 
sion on The Treatment of Head Injuries. 

Institution or Electrical Engineers (Western Centre) (at Gloucester). 

Royal Irish Academy (Dublin). 

TUESDAY, December 10. 

Royal Bocikty of Medicine (Therapeutics and Pharmacology Section), 
at 6.—Dr. J. W. Trevan, Dr. T. Istod Bennett, Dr. D. T. Davies, Dr. 
L. K. H. Whitby, and others: Phony Ihydraztne in the Treatment of 
Polycythemia.—Dr. B. Schleslnger, Dr. F. J. Poynton, and others : 
Nlrvanol in the Treatment of Chorea. 

Institution of Pktholkum Technologists (at Royal Society or Arts), at 

6.80. —J. Gillespie: The Engineer In Relation to tho Petroleum 
Industry. 

Institute of Marine Engineers, at «.80.—Vice-Admiral Sir Robert 
Dixon: Presidential Address. 

Institution or Electrical Engineers (North Midland Centro) (at 
Hotel Metropole, Leeds), at 7.—Lt.-Col. 8. E. Monkhouse and L. O. 
Grant: The Heating of Buildings Electrically by means of Thermal 
Storage. 

Institution or Electrical Engineers (North ■ Western Centre) (at 
Engineers’ Club, Manchester), at 7.—Dr, G. C. Simpson : Lightning 
(Kelvin Lecture). 

Illuminating Engineering Society (at Home Office Industrial Museum), 
at 7.— Discussion on Problems in Illuminating Engineering, owned by 
a seriea of short contributions on different subjects, Including The 
Lighting of Large Vertical Surfaces, A. Cunntngton ; The Lighting of 
Operating Tables in Hospitals, E. Stroud ; A Large Gas-Lighted Sign 
Outside Watson House, F. C. Smith ; The Lighting of the Savoy 
Theatre and Hotel, Prof. 11, Robertson and B. Ion ides. 

Royal Photographic Society or Great Britain (Colour Group), at 7.— 
Helen Massinger Murdoch : Tho World in it* True Odours. 

Institution or Automobile Engineers (Coventry Centre) (at King’s 
Hoad Hotel, Coventry), at 7.80.—Dr. B. P. Heigh: The Relative 
Bafety of Mild and High-Tensile Steels under Alternating and Pulsat¬ 
ing Stresses. 

Electrical Powkk Engineers’ Association (Edinburgh Section) (at 
North British Station Hotel, Edinburgh), at 7.80.—K. H. Rawll: The 
Electrical Equipment of Factories (Lecture). 

Institute of Metals (North-East Coast Local Section) (at Armstrong 
Collage, Newcastle-upon-Tyne), at 7.80,—W. T. Griffiths: Nickel In 
Non-ferrous Foundry Alloys. 

Royal Anthropological Institute, at 8.80.— T. A. Joyce and E. L. 
Gruning : The Expedition of the British Museum to British Honduras, 
1929. 

Royal Society or Medicine (Psychiatry and Disease In Children flections), 
at 8.80.— Discussion on The Difficult Child. 

Pharmaceutical Society of Great Britain, at 8.80.—Dr. 8.8. Pickles: 
Rubber Manufacture (Lecture). 

West Kent Scientific Society (at Wesleyan Hall, Blaokheath Village), 
at 6.80. 

WEDNESDAY, Dkcember 11. 

Royal Society of Medicine (Surgery: 8ub-8ection of Proctology), at 

6.80. —O. Kowntrec and others : Discussion on Com pilot tlons of Opera* 
tions for Piles, 

Institution of Civil Engineers (Informal Meeting), at 6.—A. H. 
Barker: The Heating of Buildings by Electricity off Supply Mains, 
with Special Reference to the Problem or Heat-Storage ana Off-Peak 
Loads. 

Institution of Municipal and County Engineers (Northern Ireland 
District) (at Municipal College of Technology, Belfest), at 6.46. — 
ft. B. Donald : Town Planning. 

Society of Chemical Industry (Newcastle-upon-Tyne Section) (at Arm¬ 
strong College, Newcastle-upon-Tyne), at 7.— L. H. Seaside: Fuel 
Gas Technique—Some Modern Development*. 
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Institute or Chemistry (Edinburgh and Rost of Scotland Section) 
(Jointly with Society of Chemical Induntry; Edinburgh and Bast of 
Scotland Section) (at North British Station Hotel. Edinburgh), at 
7.80,—J. A. Watson : Thu Industrial Minerals of Scotland. 

Royal Society or Arts, at 8.—Major C. Wheeler: Overheads and other 
Factors Influencing Road Transport Costs, from an Engineer's View¬ 
point. 

Faraday Society (jointly with the Bleotroplaters’ and Depositors’ 
Technical Society) (at Northampton Polytechnic Institute), at 8,— 
B. Clark and K. O. Jones: The Effect of Addition Agents upon the 
Conductivity. Cathodic Polarisation, and Grain Bias of Deposits 
obtained from the Cell: Ou/CuSOj, H»80 4 /Cu.-S. Glasstoaa and 

E. B. Sanlgar ' The Electro-Deposition of Silver from. Argeuto* 
cyanide Solutions, 

THURSDAY, December 12. 

London Mathematical Society (at Royal Astronomical Booiety), at 5,— 
W. N. Bailey: An Extension of Whipple’s Theorem on Well-poised 
Hypergeomefcric Series,—Mary l* Cartwright: On the Maximum 
Modulus Principle for Function* with Zeros and Poles.—T. Bateman n : 
On the Representation of a Number as the Bum of Two Products 
(Second Paper).—D. K. Little wood: The Solution of Linear Con¬ 
gruences in Quaternion a.—Prof. L. J. Mordell: On Hecke's Modular 
Functions and Borne Other Analytic Funotlons in the Theory of 
Numbers.—L. Roth : Line Congruences in Three Dimensions. 

Chemical Booiety (at Institution of Mechanical Engineer*), at 8.80. 
—Prof. H. FreundHoh : Surface Forces and Chemical Equilibria 
(Liversldgo lecture). 

Institution op Electrical Engineers (Jointly with British Section of 
Booi4t4 dea Jagtaieurs Civils de France), at 6.—L* A. E. Sekutowicz 
and A. Kvmin: The Electrical Plant and Network of the Socl4t4 
Electrique de ia BldArurgle Lorraine. 

Royal Aeronautical Society (at Royal Society of Art*), at 6.30.— 
Dr. W. Rosenhain: The Development of Materials for Aircraft 
Purposes. 

Society or Chemical Industry (Bristol Section) (Jointly with Chemical 
Engineering Group) (at. Bristol University), at 0.80,—o. Itobson : The 
Treatment of Flotation Concentrates preparatory to Zinc Smelting. 

Institute of Marine Kuo in cane, at 0.80.— J. H. Douglas: What is 
expected of a Junior Engineer on joining hi* First Shipf 

Institute ok Mktai a (Birmingham Local Section) (at Chamber of Com¬ 
merce, Birmingham), at 7.—A, H. Mundey : Ibe-Casting. 

Royal Photographic Society of Great Britain (Colour Group: 
Informal Meeting), at 7. 

Institution op Automobile Engineers (London Graduates) (at Water¬ 
gate House), at 7.26.— C. A. Partridge : Repairs. 

Institution of Automobile Enoinkehu (Jointly with Institution or the 
Rubber Industry) (at Grand Hotel, Birmingham), at 7-80.—A. Healey : 
The Mechanical Properties of Rubber. 

Institution of Electrical Engineers (Dundee Bub-Centre) (at Uni¬ 
versity College, Dundee), at 7.8ft—A. F. Stevenson : Cable Design. 

Institute 1 ok Metals (London T*ocal Section) (Jointly with Institute of 
British Foundrymen) (at 88 Pall Mall), at 7.80.—I). F. Campbell and 
W. B. Gifford : Metal Melting by Electricity. 

North-East Ooast Institution of Engineer* and Shipbuilders (Tee*, 
side Branch), at 7,80.— N. J. Liman : Modern Constructional Steelwork. 

Optical Society (at Imperial College of Science and Technology), at 7.80. 
—J. Guild: The Insensitivity and Personal Equation Errors of 
Optical Betting! .—Exhibit* and Demonrtration *Adam Hiker, Ltd. : 
Cylindrical Mirror corrected to give Freedom from Aberration in the 
Formation of an Image of a Distant Line when the Angle of Inoidence 
la 46*,—O. Brown: Duo Chrome Bight Test.—C. W. Dlxey and Bon: 
The Maddox Choi roseopc. 

Institution or Welding Engineers (at Caxton Hall), at 7.46.—L. W. 
Schuster: The Fusion Welding of Unfired Pressure vessels (Lecture). 

Institute of Patentee* (at Caxton Hall), at 8.—Sir William A. Lane, 
Bart.: Inventions a* an Aid to Health. 

Royal Society of Tropical Medicine and Hyoibne, at 8.16.—Prof, 
Warrington Yorke : Black water Fever. 


FRIDA Y, December IS, 

BiociiEin&As. Society (at 8t Bartholomew's Hospital), at 8 p.m.—H. K. 
Archer and G. A. Harrison: The Effect of Reaction on the Heat Teat 
tor Bence-Jones' Proteinuria*—W. H. Hartley; Note* on tho Deter¬ 
mination of Iodine in Blood, etc. — K. V. Thimann: The Precipitation 
of the Basic Amlno-aolds of Proteins by Phoaphotungstic Acid,—M. J. 
Rowlands and B. Wilkinson: Vitamin Content of Grass Seed* In 
Relationship to Manures.—A. G. Norman: The Biological Decom¬ 
position of Plant Materials.—D. R. P. Murray and 0. G. King; The 
Stereochemical Specificity of Esterases.—H. Chick and M. H, ftoecoe: 
Stability to Heat of Vitamin B a (Anti-dermatitis, Anti-pellagra).— 

F. K. Herbert and M. O. Bourne: The Non-Glucose Reducing Sub¬ 
stances of Blood, with Special Reference to Glutathione,—B. W. Town: 
Isolation of Isolenclne from Glladln.—H. G. Reeves and E. T. Renbora : 
Some Properties of Dlhydrbxyacetone.— J, M. Gulland and R. A. 
Peters; Observations on the Reducing Substances in Avian Blood.— 

G. Graham: The Presence of.Homogentlrslo Add in the Blood of 
Patients with Alkaptonuria, 

Royal Astronomical Booiety. at fi.—A. N. Brown: Observations of 
(Oh. fl78) U Perael, 1924-89.—B. A. Krelken : The Distribution of the 
Double Stars along the Giant Series.—J. G. Hagen; On the Signifi¬ 
cance of Baxendelrs Nebulosity,—H. G. Tomkins: Three Features of 
the Lunar Crust, from Photographs token at Dedham. — Dr, H. 
Spencer Jones and J. W. Jack eon : Stellar Parallaxes Determined 
Photographically at the Cape Observatory (2nd list).—W. 8* Franks: 
Visual Observations of Dark NebuUe. 

Physical Society (at Imperial Collage of Science and Technology), at 0, 
—J. H. Awbery and Dr, Rser Griffiths i Apparatus for Determining 
the Specific Heat of a Material in Powder Form.—Di, W. E. Doming : 
On the Determination or the Parameters In an Empirical Formula.— 
N. a Alexander; The /-Phenomenon In X-Ray*, 

. Walaqou&mcal Society of London (In Zoological Department, University 
College), at 6, 
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iMRrrtmoM of Mbohanioal Enoutebrs, at 0.—Prof. G. F, Chamock: 
Bearings tor Power Shafting. 

Textile Institute (Loudon Section) (at Chemical Society), at 6.4ft.— 
A. E. Woodhead : Commercial Application of the New Eetwrlfled Cotton 
Fibres. 

Oil and Colour Chemihts' Assookation (Manchester Section) (at Milton 
Hall, Manchester), at 7,—Dr. Stern ; Fas to 6a* to Light —C. D. O. 
Winslade: Some Aspects of Colour Testing- 

North-East Coast Institution of Bnoinbrrs and Shipbuilders (In¬ 
formal Meeting) (at Newcastle-upon-Tyne), at 7.15.—E. Wilson and 
others; Is Sea Experience essential in order to beoome a Good Marino 
Engineer ? * 

Junior Institution or Engineers (at Royal Society of Arts), at 7.80.- 
Blr Ernest W. Molr, Bart.: Some Engineering Difficulties and how they 
were overcome (Presidential Address). 

Leicester Textile Society (at Victoria Hall, Leicester), at 7.80.-- 
E. J. Spurr ; The Dyeing and Finishing of Hosiery Fabrics. 

Institute or Metals (Sheffield Local Bection) (at Sheffield University), 
at 7.80.~Prof. F. 0. lies: Physical Testing. 

Institute of Chemistry of Great Britain and Ireland, at 8.— Dr. 
L. H. Lampltt: The Chemist and Commerce (H, M. GLuokatein Memorial 
Lecture). 

Royal Institution of Great Britain, at 9.—Miss D. A. E. Gar rod: 
Cave Excavation In tho Near East. 

Booiety or Chemical Industry (South Wales Section) (at St. Tiiomaw 
Cafo, Swansea).—E. A. Tyler: Pure Chemical*. 

Bociicty or Dyers and Colourists (Manchester Bection) (Jointly with 
Manchester Literary and Philosophical Society : Chemical Bection) (at 
Manchester).— 0. Hollins: Patent Law in Relation to the Dyeatiifl* 
industry. 

SATURDAY, December 14. 

North or England Institute of Mini no and Mechanioal Engineers 
(at Newcastle-upon-Tyne), at 2.80. 

Physiological Society (at St. Thomas'* Hospital), 


PUBLIC LBCTURBS. 

SATURDAY , December 7. 

Mathematical Association (London Branch) (at Bedford College), at 3. 
—Prof. H. Levy : Dimensional Theory an a School Subject {Presidential 
Address). 

Hornimah Museum (Forest H1U), at B.8G.—M. A. Phillips: British Wild 
Life off the Beaten Tracks. 

MON DA Y, December 9. 

London School of Economics, at 4.80.—E. H. Warmlngton; The Debt of 
Medieval Explorers to Ancient Discoverers (4): Asia. 

Imperial College of Science and Technology (Royal College oi' 
Science), at 6.30.—Dr. D. A. Allan: Rocks as Reoorde of Earth History 
(Swiney Lectures). (Succeeding Lectures ou Dec. 11, 18, 16, 18, 20, 
Jan. 20, 22, 24, 27, 29, 81.) 


TUESDAY, December 10. 

Technical College, Cardiff, at 7.80.—Dr. J. H. Quastel; The Search 
for Drugs to cure Dlseaso. 

University of Leeds, at 8.— Dr. J. & Anderson : Infection* 
WEDNESDAY, December 11. 

Royal Institute or Public Health, at 4.—Prof. Winifred Culiis: Speed 
as a Psycho-Physiological Factor in the Life of To*day. 

Royal Anthropological Institute (at Portland Hall, Great Portland 
Street Extension of Regent Street Polytechnic), at 6.30.—Prof. F. G. 
Parsons; The Anthropological History of the Modern Englishman. 

SATURDAY, December 14* 

Horniman Museum (Forest HIUX At 8.80.— Miss M. A. Murray: Witch¬ 
craft 


EXHIBITION, BTC. 

December 6. 

British Institute of Radiology incorporated with the JUhmiEN 
Society (at Central Ball, Westminster). 

10.80 a*m. to 12.80’ p.m.—W. E. Schall ; A Single Valve Plant 
tor Diagnosis 'and Deep Therapy. — Outhbert Andrews: A Mobile 
X-ray Unit—Dr. Ffrangoon Roberts: Mcdern Radiological Develop¬ 
ments In Germany with Special Reference to the Mew Institute at 
Frankfurt—Dr. A. OrH&nsky: Output of Transformer* under Different 
Methods of High Tension Recttftcattoa.—W* R. Gray: A Hot Cathode 
Tube with Rotating Anode*—Dr. E, J, H. Rath; The Meksplon, an 
Ionisation Apparatus tor the Absolute Measurement of X-ray Dose. 

At 2 80.—Miss 8. F* Cox and F. G. Spear: Tissue Crtlture and Its 
Application to Radiological Problem*.—Miss 8. F. Cox: The Action 
of X-rays on Living Cells Cultivated ia vitro.—Dr. F. G. Spear: The 
Immediate and Delayed Effects of Radium on Tissues Cultivated in 
vitro. ■ 


coNnmcNCft. 

December e. 

IwarmmoN or Chemical Enmeshes (at Chemical Sodaty).—Vapour 
Absorption and Adsorption* 

At 10.30 am.—A. Hook: The Recovery of Volatile 8oLveuta(Br6goat 
Process)*—J. S. Morgan: The Continuous Fractionation of Gases by 
Adsorbents. 

Att.ao.~d. W. Blmmt IwcmUan at Wafer 1> Own flu*.—*• 
JCvutMd H. r. Pwnao; Tin hSuatrM AjpUfettoabfiCiiMw Carbon. 
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The Museums Report and National 
Folk Museums. 

I N the concluding paragraphs of Part 1 of the 
Final Report of the Royal Commission on 
National Museums and Collections, 1 some outstand¬ 
ing needs in the national museum service are indi¬ 
cated. In the order named there are : an ethno¬ 
graphical museum, a folk museum, an Oriental 
museum, and a museum of casts. This sequence is 
not without its significance. 

While it may be admitted without question that 
the Commissioners, in giving first place to the need 
of an ethnographical museum, have emphasised an 
almost astounding neglect of opportunity, and 
what is more, of a duty in an imperial system suoh 
as that of Great Britain, they are equally justified 
in regarding the institution of a folk museum as 
coming second in importance on the ground of 
urgency. If it is desirable that a record should be 
preserved of the daily life of the people in the past 
—a matter about which there can scarcely be two 
opinions when once its full significance has been 
grasped—it is necessary that steps should be taken 
to give effect to the proposal as soon as possible. 
Indeed, it is no exaggeration to say that in all prob¬ 
ability there is no question upon which the Report 
of the Commission has touched which calls more 
insistently for immediate action. Almost day by 
day it will become more difficult to bring together 
the material from which such a museum must be 
formed. The action of the Royal Society of Arts 
has stimulated public opinion to an interest in the 
preservation of typical or striking examples of 
domestic architecture of the humbler sort belonging 
to the past. But these efforts are limited by a 
variety of conditions and they are confined to one 
class of material only. Peasant industries carried 
on in the cottages and villages of the remoter dis¬ 
tricts, such as the lace-making and wood-turning of 
Buckinghamshire, even if artificially stimulated as 
some have been, are unlikely to survive for very 
long ; articles of obsolescent use will be thrown 
aside for modern substitutes, and those which have 
been discarded but preserved by a generation which 
once used them will be cast out as rubbish when 
that generation dies out. Recent experience has 
shown that it is becoming increasingly difficult to 
find examples of objects which a few years ago 
were comparatively common in the countryside. 

In making its recommendation, the Commission 


1 Boy*} CommiMion on National Museum* and Oallerfea. Final 
Beport, Part 1: General Ooneliufcma and Recommendation*, dated 
20 September 1920. (Omd. 8401.) Pp. 98. (London: H.M. Stationery 
OAee/1929.) 2a.net. 
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has very preoiaely in mind the type of museum 
which it would wish to Bee established. Not only 
is a museum illustrating the domestic life of the 
people in the past contemplated ; it is also recom¬ 
mended that this should be of the type known as 
the open-air museum. The report refers to the 
museums of this kind which have been instituted 
in Scandinavia and in Holland. These museums, 
as is well known, consist of a number of typical 
dwellings of different periods which have been set 
up in a park, each fitted with the appropriate furni¬ 
ture, utensils, domestic appliances, and objects of 
peasant art of the period of the dwellings in which 
they are housed. At present there is nothing of 
this kind in existence in Britain, and it is recom¬ 
mended that ultimately there should be one each 
for England, Scotland, Wales, and Ireland, but it is 
stressed that for the moment the case of England is 
the most urgent. Herein the Commission does not 
go beyond the warrant of the facts. Conditions in 
Scotland, Wales, and Ireland are, and perhaps for 
some little time will continue to be, more favourable 
to the preservation of their distinctive peasant cul¬ 
ture than they are in England, where local peculiari¬ 
ties are rapidly disappearing before modernising 
influences, and the population itself is rapidly losing 
the conservatism which still remains a characteristic 
of the people in the remoter ports of the rest of 
Britain. 

The Report contemplates a museum which will 
illustrate the domestic life of the past; but it is 
clear that such a museum of the folk is capable of 
an almost indefinite expansion in regard to time, 
local character, and the nature of the exhibits. To 
take the last point first. The Commissioners would 
appear to have had something of the nature of this 
question in mind when they refer to the advantages 
of the situation of the open-air museum at Stock¬ 
holm near the famous ^ Northern Museum * which 
contains “ an enormous collection of objects illus¬ 
trating the history and development of the Swedish 
people H . Now, as it is not probable that our museum 
will have a similar advantage, tiiis suggests the 
question: Up to what point can the function of a 
folk museum be understood to be to illustrate the 
culture of the people as a whole, or, in other words, 
where in the social scale must the line of demarca¬ 
tion of * the folk * be drawn ? Does there not come 
a stage in the time series at which the collections 
run the risk of being merely of antiquarian interest 
and of losing much of their educational value as an 
index of culture if a hard-and-fast line separating 
the grades of society be laid down t As an example 
of a practical question that arises, the authorities of 
No. 3137, Von, 124] 


the National Museum at Cardiff have included in 
their folk museum galleries, costumes of the upper 
classes of the eighteenth century. Their local 
origin may be held to justify their inclusion there. 
In a national folk museum in England, their late 
date alone would determine their exclusion as other 
collections are available to receive them. Yet when 
it becomes necessary to adjudicate upon exhibits of 
an earlier date, which are less generally familiar, 
provided they are significant of the general level 
of oulture and not of highly specialised character 
— military, ceremonial, or sumptuary — decision 
will become increasingly difficult. 

An analogous question may arise in connexion 
with the selection of the buildings it is desired to 
re-erect to form the museum. Cottages, barns, and 
the like offer no difficulty, but the churoh and the 
manor house were equally an integral part of 
the life of the countryside, even if not intended 
for the occupation or sole use of the peasantry. 
Village crosses, boundary marks, milestones, and 
the like objects may also, it may be taken, come 
within the scope of our folk museum. 

As regards exhibits distinctively local in oharaoter, 
it may be thought that it is evidently the function 
of the local museum in the first instance to ensure 
their preservation. On the other hand, it would be 
difficult to over-estimate the value to the anthro¬ 
pologist, the historian, and the geographer, of the 
inclusion of localised series exemplifying, for 
example, the culture of the Cotswolds, or of the 
Sussex area with its iron industry of uninterrupted 
pedigree, extending back to the early days of the 
working of that metal in England. 

In the time series, it may perhaps be found 
equally difficult to draw the line of demarcation. 
The end of the Roman occupation affords a con¬ 
venient starting-point. Yet settled life in Britain 
does not begin at that date, and if on attempt 
were made to oomplete the pioture by recon¬ 
struction of dwellings and village sites for which 
there is evidence, there is no logical ground Why a 
further step should not be taken and a lake-village 
or a hill-fort site, or even mounds and barrows, 
should not be reproduced. 

It may seem that a consideration of these points 
at this juncture is irrelevant to the recommendation 
of the Report, which goes no further than to recom¬ 
mend the institution of an open-air museum illus¬ 
trating the domestic life of the people in the past. 
But the Report has made no attempt to define the 
scope of such a museum, and it is as wett to keepin 
mind thedifflculty Of a voiding the expansion tile 
museum into something much widerthwmwe^ 
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peasaait art and industry, oott&ge utensils, appli¬ 
ances and ornaments, in their appropriate setting 
of time and space. Both from the educational and 
the scientific point of view, a museum of the history 
of our national culture of which the open-air 
museum formed a part would be the ideal. At 
present, however, if only on practical grounds 
and as emphasising the immediate and pressing 
need, a more restricted conception of the aims of 
a folk museum must be regarded as holding the 
field. 

One reason, however, why it may be worth while 
to keep in view the widest interpretation of the folk 
museum is its relation to the choice of a site. The 
site should be such as to admit of expansion be¬ 
yond immediate needs. The Report mentions two 
possibilities: one, the ground in Regent’s Park at 
present occupied by the Royal Botanic Society, 
which it is said is to be vacant in 1932 ; and second, 
the grounds at Chiswiok House, of which the extent 
is 66 abres. A possibility which has been put for¬ 
ward in the daily press, but is not mentioned in the 
Report, is the Forest of Dean. As regards the last 
named, most, we venture to think, will be in agree¬ 
ment with the Report when it says that the site 
should be in or near London. It is imperative, 
however suitable the site in other respects, that it 
should be readily accessible to the largest possible 
number of students and visitors. As regards space, 
it should have sufficient acreage to allow for the 
setting up of a number of peasants’ dwelling-houses 
of various types and periods with gardens when 
appropriate, say at least ten acres, perhaps even 
twenty, and provision must be made for adminis¬ 
trative offices and the exhibition of smaller objects, 
amulets, personal ornaments, and the like, which it 
would not be advisable to exhibit in the dwelling- 
houses. 

It is obvious that such a site will not be easy to 
find in or near London. At Chiswiok House both 
house and pounds have a marked individuality 
which does toot lend itself to providing an environ* 
ment adaptable to the character of peasants’ 
cottages, even if the claims of the public under the 
agreement by which the property has been en- 
* trusted to the local authority permitted the cession 
of a sufficient area of land to the museum. Regent’s 
Park is ideally central in position, and it is doubtful 
if a better site could be found ; but being Crown 
land in one of London’s great open spaces, the sug¬ 
gestion has been criticised on the ground that this 
lAtodehould too longer continue to be enclosed. If}* 
however, the open-air museum were instituted as a 
palid Mlterotoe, open 


to the public, this objection would lose much of its 
force. On this aspect of the matter, however, the 
Report is anything but enoouraging. It holds out 
little hope that the deficiencies to which it directs 
attention will be met from public funded Here it 
again invokes the private benefactor. 

An enterprise of the magnitude and importance 
of an open-air folk museum should undoubtedly be 
a national concern, but if present financial condi¬ 
tions preolude government action, is there any 
alternative ? The institution of a folk museum is a 
question of which the urgency has long been appar¬ 
ent. It had been under the consideration of the 
Council of the Royal Anthropological Institute even 
before the appointment of the Royal Commission. 
A committee was formed, which has since been 
strengthened by the addition of representatives of 
scientific bodies most actively interested in this 
matter. A site alternative to thoso proposed in the 
Museums Report has been offered to the com¬ 
mittee. It possesses many advantages and the 
price is low. But, clearly, no body of this character 
could enter upon an undertaking of such magnitude 
without the assuranoe of considerable publio sup¬ 
port, and only in the last resort when all efforts to 
secure the performance of an obvious public duty 
by the State had failed. 


The Universe. 

The Universe Around Us . By Sir James Jeans. 
Pp. X + 362 + 24 plates. (Cambridge: At the 
University Press, 1929.) 12$. fid. net. 

HIS book is an attempt to picture, in language 
which any intelligent reader can follow, the 
universe around us, from its greatest to its minutest 
features. Astronomy has undergone, in the last 
generation, a peaoeful development which is greater 
than a revolution. It has become universal. The 
change of base from the solar system to the stars 
is a greater change than the change from the earth 
to the sun, and the consequences are not the less 
momentous because in this case the change has 
been made without conflict or opposition. That 
some such change must be taken, at some future 
time, has been obvious. In the past, guess and 
forecast have always fallen short of the facts, 
and in any oase they are repugnant to those who 
value facts and see how the impressive scheme of 
astronomy has been built up by following the rule 
of never saying more than we know. But the 
means of gaining knowledge seemed wholly inade¬ 
quate to cope with the question. There seemed no 
hope of getting a trustworthy outline in our time, 
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dr in any other time that we could look forward to, 
But this is now changed. 

The universe, however, must be described not 
only in terms of stars but also in terms of atoms. 
It extends like a series of numbers upwards to the 
very big and downwards to the very little. It 
extends forwards and backwards in time, as well 
as in space, and to gigantic as well as to minute 
intervals of time. We, who have to evolve a 
picture of this scheme, are literally a mere point, 
placed somewhere in the middle of it, with literal 
infinities extending before and after us, beneath us 
and above us, going out beyond the grasp, or even 
the intelligible conjecture of sense. Descartes con¬ 
jectured that God might create the world anew 
every instant. It would save many difficulties if 
we could believe. Failing that explanation, we 
must first invent memory to carry us from instant 
to instant, and then rationalise its record, and 
extend it to history and prehistory, and even then, 
as a geometer would put it, we have only succeeded 
in drawing a tangent line, whereas our business is 
with the whole of the curve ; and how are we to 
reach it ? 

The present book, as Sir James Jeans tells us, 
had its origin in some broadcast talks. It is an 
unsatisfactory origin, for the broadcaster, even 
more than the lecturer, cannot be confronted with 
what he said last, and is tempted to sharpen his 
points and exaggerate his emphasis in the effort to 
1 put it across * in the briefest time, to an unseen, 
unknown, and very numerous audience. So far as 
the origin can be traced in the book, it is nothing 
but a disadvantage, but it amounts to little. 
The early part of the book is perhaps a little 
disjointed and breathless. Those who know 
Jeans's other writings will notice with surprise 
another feature, an occasional careless phrase. A 
“ celestial pepper pot M is, like the “ beautified 
Ophelia", “an ill phrase, a vile phrase", — so 
is “ opinion is rather in the melting pot ". If 
Sir James Jeans has left these things in his pages, 
it is only because he could not be bothered to weed 
them out. That, in fact, is the note of the book, 
and gives it, in my judgment, some of its impressive 
force. The many passages of real and spontaneous 
eloquence in it gain rather than lose from standing 
side by side with such careless but efficient words. 
Some of the facts related are fairly familiar to 
scientific readers, but that could scarcely be avoided 
if the book is meant for all. The impression left 
is that of a man who, as we know, has ranged to 
and fro over the whole of mathematical physics, 
and has contributed a great deal in different places 
No. 3137, Vol. 124] 


to the establishment and precision of its ideas, and 
who now tells us what he thinks of it ail, without 
any catch-penny phrases, without any jokes, as 
the expression of an intense personal interest, which 
would be infectious in any cose, but is much more 
so from the knowledge of the competence of the 
author. 

It is worth while to see how it comes that a 
complete and convincing picture can now be given, 
answering all the main questions, over an area that 
seemed a little time ago far too extensive and re¬ 
mote to get any real knowledge of it. Take the 
scale and extent of the astronomical universe. The 
material contributed by the great American obser¬ 
vatories, especially Mount Wilson, is striking. Nine 
out of ten of the beautiful plates that illustrate the 
volume are drawn from that source. Without them, 
much that is now clear would go unverified. The 
immense advantages conferred by the great tele¬ 
scopes and the Californian skies are evident. 

Material resources, however, are not everything. 
No one, least of all the astronomers of that great 
observatory, would make such a claim. The very 
reason their efforts have been so well directed, and 
the material they have provided has been so well 
used, lies in the widespread interest that is felt 
for these problems in every part of the world, by 
which, wherever an alert mind was found, it con¬ 
tributed to putting a significant question, and then 
to threshing out the conclusions from the results 
that were furnished. Usually this has to be done 
several times over before people are satisfied. 
Replace America and Mount Wilson by England 
and Cambridge, and very much the same is true 
of the atom. Improved communications of all 
kinds have enormously increased the speed and 
efficiency, and cumulative power, of scientific in¬ 
vestigation. The outcome as shown in this book 
is a description which offers answers to almost 
every physioal question we want to put, and one 
which has been so closely criticised that we cannot 
believe it can be seriously shaken anywhere. 

What, then, is the outcome ? The infinitely great 
and the infinitely little are terms that have been 
used for a long time, and to speak in the vernacular, 
* they didn't cut much ioe ’. The most remarkable 
feature of the new cosmogony is that it is queer. 
At both ends. It is as queer and unintelligible as 
life and morals have long since been voted, by 
those who have studied them. Many people have 
recognised from an early date that the quantum 
theory was really more disruptive of preconceived 
ideas than relativity itself* The more we look at 
it the more inevitable the fast is. We require to 
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keep two contradictory views in use at once. That 
does not baffle the theorists, who have brought in 
matrices, with their two different products as the 
norm, and reduoed it ail to calculation. But the 
price is that we must once and for ever abandon 
the guidance of our senses; and if this is ultimate 
reality, we do not know what it means, now that 
we have found it. 

Scarcely less bewildering is the view in the 
cosmic field. We have long since known that the 
universe presented a spectacle of the degradation 
of energy. Now that we know, more or less, what 
the universe is, we see what that statement means. 
Cosmic rays, derived apparently from the mutual 
extinction of protons and electrons, are flying in 
great quantity in all directions. There are some 
millions of great nebulae, the nearest so remote 
that its light takes nearly a million years to 
reach us. These great nebulae are gradually 
collecting from the all-but-void, and each is de¬ 
generating into clusters of hundreds of thousands 
of stars. Each star lives on the extinction of its 
own matter. The sun, for example, loses four 
million tons a second ; and out of its year's output, 
a small fraction of one second represents what we 
happen to intercept and on which we keep going. 
The extent of the universe in time and the absence 
of any significant happening is just as remarkable. 
What is all this universe for ? Who wound it up ? 
When ? Why ? Vain questions. The universe 
did not exist for any of us a hundred years ago, 
and it will cease to exist in any physical sense 
even more briefly. 

But if these are vain questions, it is far from a 
vain pursuit to write a book like the present one. 
Here is the physical outline of the world, and unless 
our intellect is totally misleading, it cannot be 
much wrong. Unless we are prepared to assert 
that it is, everything else must square with this 
frame. All current beliefs must be overhauled so 
that they may fit into the picture, and a great 
many of them, fundamental and otherwise, will 
suffer severely before the process is complete. 

R. A. S. 


Discovery and Invention. 

A History of Mechanical Inventions . By Prof. A. P. 
Usher. Pp. xi+401. (New York : McGraw-Hill 
Book C6„ Inc.; London: McGraw-Hill Publishing 
Go*, Ltd., 1929.) 25s* net. 

HE history of the development of the invent¬ 
ive faculty ”, said Mason in his “ Origin 
of Inventions ", “ is the history of humanity ”; 
whitethe term invention, used in its plain logical 


sense, he added, may be applied not only to mech¬ 
anical devices but also to the processes of life, 
languages, fine art, social structures and functions, 
philosophies, formulae, creeds and cults, all of which 
involve over and over again the same activities 
of mind. 

Though applicable to the whole range of human 
endeavour, by common usage invention is associ¬ 
ated in our minds with tools, utensils, appliances, 
instruments, machines and engines, and we all 
think of the inventor as one who troubles himself 
with such things. Even with this restricted 
significance, the history of invention takes us back 
to the most remote age and into every corner of 
the world, and opens up as fascinating a study as 
can be found anywhere else and one that touches 
life on every side. Between the fashioning of the 
most primitive knives, needles, snares, weapons, 
rafts, and shelters, and our complex machinery, 
our powerful engines, our instruments of refine¬ 
ment and precision, lies the history of material 
civilisation. 

In spite, however, of the interest and importance 
of the subject, there are few books dealing with it 
in a critical or general manner. Certain branches 
of invention have had their historians, and there 
are a few biographies of modern inventors and 
reviews of definite periods, but these do not meet 
the needs of the ordinary reader. It is with pleasure, 
therefore, we dipoct attention to Prof. Usher's 
series of sketches dealing not only with some of 
the most notable of meohanical inventions, but 
also with the place of technology in economic 
history and with the process of invention itself, 
a prooess in which the powers of imagination are 
fully employed. Dismissing the view that the 
process of innovation is a phenomenon more 
mysterious than other phases of our mental life, 
the author discusses the nature and theory of 
innovation, distinguishes between discovery and 
invention, and shows how the development of 
modem experimental science laid the foundation 
of our modern technology. Writing of the func¬ 
tion of the fore-conscious mind in invention, He 
sayB: 

The inventor, like the artist, lives on the border 
land between the normal and the abnormal, and t 
lik e artists and prophets, finds in his day-dreams 
a source of gratification and encouragement at the 
least, and at times a fruitful source of genuine 
accomplishment. 

The opening chapters are as fresh and stimu¬ 
lating as they are unusual in a book on inven¬ 
tion, and it may be presumed that we owe Prof. 

2 a 1 
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Usher's psychological studies to the fact that he 
writes as a professor of economics and not as a 
technician. 

Of inventions themselves we are given chapters 
on the meohanical equipment of the pre-Christian 
era, on water wheels and wind mills, water clocks 
and other time-keepers, the invention of printing, 
the textile industries, and the production and 
application of power. Only one inventor has a 
chapter to himself, this exception being that 
remarkably versatile genius, Leonardo da Vinci. 
Famous as an artist and as constructor, there is 
certainly no ground for the view that his scientific 
and mechanical capacities were in any way inferior 
to his artistic powers. 

Right throughout the book emphasis is placed 
on those inventions which, in Prof. Usher’s words, 
exhibited primary synthesis rather than critical 
revision, and attention is directed to the inno¬ 
vations which led to notable and fundamental 
advances. The book is well illustrated ; authorities 
are quoted; there is a valuable bibliography and a 
satisfactory index. It undoubtedly fills a gap in 
the list of English works on invention and should 
be valuable to many classes of readers, and especi¬ 
ally to those engaged in teaching economic and 
industrial history. 


Pharmaceutical Products. 

(1) Kraetner'a Scientific and Applied Pharmacognosy . 
Third edition, thoroughly revised by the follow¬ 
ing named Editorial Committee: Editor-in- 
Chief, Dr. Edwin L. Newcomb; Co-Editors, Prof. 
Leasure K. Darbaker, Prof. Earl B. Fischer, 
Prof. Edmund N. Gathercoal. Pp. xxxvii + 893. 
(New York: John Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd., 1928.) 
37*. 6d. net. 

(2) Handbook of Pharmacognosy . By Dr. Otto A. 
Wall, Revised by Prof. Leo Supp&n. Fifth 
edition. Pp. 472. (London ; Henry Kimpton, 
1928.) 21a. net. 

(1) T\URING the past few years the study of 
AJ crude drugs derived from the vegetable 
and animal kingdoms has attracted an ever-increas¬ 
ing amount of attention, and the interest in this 
branch of knowledge has shown a remarkable 
revival. Medicinal plant farms, where the changes 
effected in the constituents of medicinal plants 
grown under varying conditions can be studied, 
have been established in increasing number* In 
that respect Great Britain has shown a tendency to 
lag behind, due probably to a lack of that public 
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support which is freely given on the Continent. 
Striking evidence of the interest taken in this sub¬ 
ject abroad is shown by the success attending the 
conferences recently held in Budapest and in 
Venice by the international association for the 
promotion of the production of medicinal plants. 
The authors of “ Kraemer’s Pharmacognosy ” have 
every justification for the statement they make in 
the preface that “ pharmacognosy must play an 
increasingly important part in the future of phar¬ 
macy and medicine ”. 

Pharmacognosy now involves so much botany, 
chemistry, pharmacology, and other sciences, that 
the decision to entrust the revision of the third 
edition to an editorial board of four members must 
be regarded as justified. The general plan of the 
work has been retained, but about fifteen new 
monographs have been introduced and the size of 
the volume increased by about 130 pages. The 
number of drugs discussed is therefore very large ; 
in fact, it might safely be said that the work con¬ 
tains information upon most drugs of import¬ 
ance. 

There are numerous illustrations of varying 
quality, many being good and some indifferent, 
while in other cases it is rather difficult to find a 
reason for their introduction. 

Organotherapy, vaccine therapy, serum therapy, 
and protein therapy have of late made notable 
additions to the armamentarium of the physician, 
and of these pharmacognosy must take cognisance. 
Accordingly, the book contains brief allusions to 
vaccines, sera, etc., and also an account of the col¬ 
lection of pollen for diagnostic and curative use. 
Under the heading “ Animal Drugs ” the editorial 
board says, “ Their study is much negleoted by 
students of pharmacy, and more attention should 
be given them as they furnish some of the most 
important drugs used by man”. In view of this 
statement, it is rather remarkable that the only 
animal drugs discussed in the book are cantharides, 
i cochineal, musk, and civet. One would have ex¬ 
pected to find descriptions of the thyroid and 
pituitary glands, which are official in the U.S. 
Pharmacopoeia, of the suprarenal glands, of the 
pancreas and others, but nothing beyond a mere 
mention of them in the course of half a dozen lines 
is to be found. Nor is there any mention of such 
animal products as cod-liver oil, spermaceti, bees¬ 
wax, or woolfat. 

Possibly these substances ware regarded by the 
editorial board as outside the aoepe of pharmacog¬ 
nosy, but it is not easy to ascertain whether thia is 
really the case. On page xlv the following state- 
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meats Are to be found: “ Pharmacognosy is 

essentially the study of organic drugs and allied 
products * ’; “ In a more restricted sense pharma¬ 
cognosy embraces the study of medicinal plants 
and their crude products”; “in short, pharma¬ 
cognosy deals with the properties, identification, 
sources, and nature of new materials and their 
products” ; “the ultimate aim of the science of 
pharmacognosy is to obtain a knowledge of the 
chemical nature and the properties of all commercial 
products from their origin in nature to the final 
changes produoed in their manufacture What, 
then, does the editorial board really understand by 
pharmacognosy ? 

A oareful examination of the aocounte of at least 
the more important drugs reveals deficiencies and 
inaccuracies that should not ocour in a work of 
this description. The collection of acacia gum and 
of benzoin, for example, leaves much to be desired ; 
the constituents of benzoin and of ammoniacum do 
not correspond with the results of recent investiga¬ 
tion ; cathartic acid still occurs as one of the three 
active constituents of senna, and so on. Had the 
authors been acquainted with the thorough examin¬ 
ation of santonica made by Wallis and Mowat, 
they would probably have modified their account 
of it, but it is remarkable that reference to an 
English literary source of information is rarely 
to be found. 

The work is one of the best known and probably 
one of the best of American text-books of pharma- 
oognosy. It contains abundant information, but it 
would appear that in preparing the present edition 
sufficient care was not given to revising the text, 
correcting inaccuracies, introducing the results of 
recent researches, and generally bringing the work 
abreast of the progress of pharmacognosy. 

(2) This work was originally written to serve as 
notes in pharmacognosy for students in colleges 
of pharmacy* in order to relieve them from the 
labour of taking notes and leave them free to 
follow the information and explanations given by 
the lecturer. It would afford, therefore, a skeleton 
to be clothed later with muscle by the student him¬ 
self in the course of his post-graduate study. Such 
a method of dealing with pharmacognosy is by no 
means new, and while it appears at the first glance 
to possess advantages, it suffers from the danger 
that the student may neglect to provide the muscles 
for the skeletonand content himself with a collec¬ 
tion of dry banes, relying chiefly upon his memory 
insteadaf upon his understanding. 

As the book has no w reached its fifth edition and 
j^ol Suppan has retained this method of dealing 


with the subject, it must be assumed that the object 
in view has been attained and that the student 
has been provided with and uses a condensed out¬ 
line of pharmacognosy which he can afterwards 
amplify as opportunity offers. A student seldom 
makes satisfactory progress in a subject in which 
he is not interested, and whether this method of 
presenting it will attract and interest him and 
stimulate him to further independent inquiry is to 
be doubted ; probably it will not. The information, 
though given in a very condensed form, is on the 
whole fairly accurate. Errors are to be found, as 
indeed they are to be found in all books, but as a 
rule they are of minor importance. 

Numerous illustrations accompany the text and 
serve their purpose, although some of them lack 
artistic finish. It is doubtful whether the book will 
meet with a ready outlet in Great Britain. It is 
not suited for class work for English students, and 
is not sufficiently thorough or detailed to be useful 
as a work of reference. 


A “Handbuch” of Zoology. 

Handbuch der Zoologie : eine Naturgeschichte der 
Stamme des Tierreiches. Gegrvindet von Prof. 
Dr. Willy Kukenthal. Herausgegeben von Dr, 
Thilo Krumbach. Band 2 : Vermes Amera , 
Vermes Polymer a, Eckiurida , Sipunculida , Pria- 
pulida . Lieferung 1 , Teil 1. Pp. 112. 12 gold 
marks. Lieferung 2, Teil 8. Pp. 112. 12 gold 
marks. Lieferung 3, Teil 2. Pp. 128, 14 

gold marks. Lieferung 4, Teile 3 und 4. Pp. 
110 + 18. 14 gold marks. Lieferung 5, Teil 4. 
Pp. 19-146. 14 gold marks. Band 4 : Pro- 

goneata, ChUopodu , Insecta. Lieferung 0. Pp. 
577-072. 10 gold marks. Lieferung 7, Pp. 
073-800. 14 gold marks. Band 6: Acrania 
(Cephaiochorda), Cydostomu , Ichlhya, Amphi* 
bia . Hklfte 1, Lieferung 1. Pp. 112. 12 gold 
marks. Band 7 : Sauropsida , Replilia , Aves. 
Halfte 2, Lieferung 3. Pp. 225-336. 12 gold 
marks. Lieferung 4. Pp. 337-432. 10 gold 

marks. (Berlin und Leipzig: Walter de Gruyter 
und Co., 1928.) 

INCE our last reference to this fine “Hand¬ 
buch ”, ten parts—1050 pp.—have reached 
us, and it may be said at once that they fully main¬ 
tain the standard of the earlier parts both in . text 
and illustrations. 

The second volume on a portion of the Vermes is 
to consist of nine independent parts, five of which 
have been published during the last twelve months. 
In this volume the accounts of the Amera—-the 
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flatworms and roundworms—and the Folymera, 
that is, the Annelida, including the JScfaiurida, 
Sipunculida, and Priapulida, will find a place. The 
description of the Myzostomida has appeared in the 
first half of the third volume, and the Oligomera— 
Phoronis, Bryozoa, Brachiopoda, Chsetognatha, 
Rhabdopleura, Cephalodiscus, and Enteropnensta 
—are to be considered in the second half of that 
volume. A brief general introduction to the 
Amera is given in Bd. 2, Lief. 1, Teil 1, by Dr. E. 
Roifcinger, who, in a paragraph on the phylogeny, 
derives the Gastrotricha and therewith allNemathel- 
minthesfrom the Platyhelminthes, particularly the 
Rhabdoccel Turbellaria. A definition and short 
consideration of the morphology, development, and 
phylogeny of the Platyhelminthes are given by 
Prof. E. Breaslau and Dr. Reisinger, who set aside 
the theory of the relationship of Ctenophores and 
Polyclads. They regard the similarities exhibited 
by the Platvc ten idee and the Polyclads as due to 
convergence and they consider the Accela to be the 
most primitive flatworms. Prof. Bresslau then 
proceeds to the detailed description (unfinished) 
of the anatomy and finer structure of the Turbel¬ 
laria, the alimentary and nervous systems being 
well described with the help of many excellent 
figures, the majority of which are from reoent 
memoirs. 

Part 8 of the second section of this volume con¬ 
tains a compact account in 112 pages of the Oligo- 
ch»ta by Prof. W. Michaelsen, who has himself 
added so greatly to our knowledge of this class. 
His aooount of the finer structure of the nervous 
system is, however, disappointing—it gives no idea 
of the nature and relations of the neurones, and 
there is no satisfactory description or figure of the 
funnel of the nephridium of Lumbricus , But for 
much of the anatomy, and for distribution and 
ecology, and features used in classification, the 
account is excellent. 

In part 2 of the third section. Prof. Otto Fuhr- 
mann deals with the Trematoda—first with the 
Monogenea (pp. 29), and then with the Digenea, 
the aooount of whioh is unfinished. The text is 
supported by 171 well-drawn figures illustrating 
the anatomy and development of a representative 
series of examples. 

Prof. L. BOhmig, in parts 3 and 4 of the fourth 
section, gives a good aooount of the structure, 
physiology, development, classification, and rela¬ 
tionships of Nemertines. A figure showing the 
anatomy of MtUacobdella would have been useful 
here. Following is a brief introduction to thfc 
Nemathelminthes, winch are defined as including 
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the Nematoda, Nem&tomorpha, and Acantho- 
oephala, and also the Rotatoria, Gastrotricha, and 
Echinoderida. Dr. Wesenberg Lund's account of 
the Rotifera begins in this part and occupies the 
greater part of part 4 of section 5—-altogether 
120 pages—and, as would be expected from this 
author, Buch aspects of the subject as sexual and 
seasonal dimorphism, the life-cycle and the dura¬ 
tion of life, and ecology receive full consideration. 
Dr. A. Remane’s account (unfinished) of the 
Gastrotricha follows. 

In sections 6 and 7 of the fourth volume is the 
first part of the account of the insects—the Aptery- 
gota and the lower Pterygota—by Dr. A. Hand- 
lirsch. Ample space is devoted to external features, 
dimorphism, larvae and nymphs, fossil representa¬ 
tives, phylogeny, habits, eoology, distribution, and 
classification, but much more information might 
have been given on internal anatomy, and in 
some cases on physiology; scarcely any reference 
is made, moreover, to the finer structure (histology). 

The account of Amphioxus (unfinished) by Dr. 
V. Pietschmann (Bd. fi, Halfte 1, Lief. 1) includes 
an excellent description of the anatomy and 
histology, especially of the nervous system and 
sense organs. The account of the development is 
illustrated almost entirely by Hatschek's figures 
(with the polar mesoderm cells); it would have 
been well to include some from later investigators. 
The description and figures of the metamorphosis 
are inadequate. 

In the seventh volume (H&lfte 2, Lief. 3, 4) Dr. 
E. Stresemann continues his account of the birds, 
describing the urinogenital system, sperm and 
ovum, development, hatching, the nestling and its 
down, the flight feathers, sexual dimorphism, 
differences in structure between the two sexes, and 
gynandromorphs. Beginning with the primary 
germ cells and their jnigration into the splanohno- 
pleure, the history of the gonad in the embryo in 
both sexes is traced, and the seasonal changes of 
the adult gonads are noted. The section on 
development is relatively short, the author perhaps 
considering that, in view of Lillie’s masterly volume 
on the subject, brief treatment was permissible.. 
Nests, eggs, social life, parasitism—the case of the 
cuckoo and others—receive very adequate con¬ 
sideration, and the majority of the illustrations are 
from recent works and form an excellent support 
to the text. 

The publishers deserve the support and en¬ 
couragement of all zoologists for their enterprise 
in producing this comprehensive and valuable 
“ Handbuoh 
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Our Bookshelf. 

Biological Principles : a Critical Study. By J. H, 
Woodger, (International Library of Psychology, 
Philosophy and Scientific Method.) Pp. xii + 
498, (London : Kegan Paul and Co. ; New 
York: Harcourt, Brace and Co., 1929.) 21s. 
net. 

No doubt most thoughtful biologists deplore the 
small number of generalisations winch exist in 
their science compared with the ever-increasing 
masses of unrelated facts reported by workers in 
field and laboratory. Evidently some attention 
to fundamental concepts is required, and Mr. 
Woodger has made an attempt to survey critically 
the primary suppositions which are involved in 
biological thought. His book begins with a dis¬ 
cussion of the relations between natural science 
and philosophy, including a vigorous attack upon 
phenomenalism. Mr. Woodger is for the most 
art a follower of Prof. Whitehead and the Cam- 
ridge school of logicians. The book then gives 
an account of the principal antitheses of biology 
(vitalism-mechanism, structure-function, organism - 
environment, preformation-epigenesis, teleology- 
causation, mind-body), mediating between them 
and mitigating the bitterness of their opposition. 
Finally, the author ventures on a discussion of the 
future of biology. 

Mr. Woodger’s very difficult task has been 
accomplished so successfully that no biologist who 
really wishes to face fundamental problems should 
omit to read it. Yet it suffers from three defects : 

(a) it is unnecessarily long, because unnecessarily 
polemic, especially against text-book statements ; 

( b ) it attributes to physiologists, biochemists, and 
others with whom the author is not in sympathy, 
opinions much cruder than those they actually 
hold; and (c) it is insufficiently constructive. Mr. 
Woodger tends to destroy without replacing. Thus 
on p. 315 he says, “ It will be necessary to devise 
ways and means for correcting a purely analytical 
procedure ”, but there the question is left, though 
most biologists would agree as to the importance 
of the way the parts are related ; the difficulty 
is to investigate without destroying. Perhaps 
Mr. Woodger will some day give ua a better, 
shorter, more constructive hook, suggesting 
methods of research better than those now in use, 
instead of simply pointing out their deficiencies. 

The Soul of Manchester. Edited by Dr. W. H. 
Brindley. (Published for the Manchester Section 
of the Society of Chemioal Industry.) Pp. xi + 
280 +16 plates. (Manchester : Manchester Uni¬ 
versity Press, 1929.) 6s. net. 

This interesting compilation, finely illustrated, 
commemorates the meeting of the Manchester 
Section of the Society of Chemical Industry, held 
in the city this year, and is very welcome. It is 
in no sense a guide-book, but a critical valuation 
of the activities—scientific, literary, educational, 
industrial, and general—of a centre which has long 
played a conspicuous part, for good and all, in 
the evolution of human affairs within and outside 
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its borders. Authorities such as Sir Henry Miers, 
Prof. A. Lap worth, Prof. C. H. Herford, Sir 
Michael Sadler, Prof. F. K. Weiss, Prof. C. H. Reilly, 
Dr. Henry Guppy, and others recount sucoess, 
failures, and future aspirations. 

The attractiveness of citizenship lie$, doubtless, 
in its fundamental diverseness. We would like to 
be told, in similar vein, of the soul of Liverpool, 
of Sheffield, Birmingham, Bristol, but realise the 
civic hardihood involved in such ventures. As for 
London, she must ever stand alone, mother of our 
cities, in spirit dominant. 

The title of the book is fully met in able articles. 
These include; “ The Story of Education ”, 
“ The Face of Manchester ”, “ Chemistry and 
Manchester University ”, “ Manchester and Cotton ”, 
“Social Service”, “Manchester and Recreation”. 
An informing contribution, “ Manchester and its 
Press ”, recalls Alex. Ireland, sometime manager 
of the defunct Examiner , who came to Manchester 
from Edinburgh, where he had been associated with 
William and Robert Chambers. He was the only 
man in the country, we are told, in the secret of 
the authorship of “ The Vestiges of Creation”. 

Evolution by Symbiosis. By H. Reinheimer. Pp. 

viii + 141. (Surbiton: Grevett and Co., Ltd., 

1928.) 5s. net. 

It is not very easy to deal with Mr. Reinheimer in a 
short notice ; but at the same time one cannot feel 
sure that he deserves a longer one. This book is 
but one of a number which he has written, all telling 
the same story, namely, “ that the standards of 
virtue and vice in the universe depend upon two 
antitheses : symbiosis and parasitism ; that it is 
definitely immoral and ruinous, through the whole 
of nature, for an organism to be parasitic ; that the 
degree of virtue is the degree in which an organism 
co-operates or ‘ gets on' with the universe, living 
by helping the rest of creation ” (p. 8). “ Only 

austerely constituted organisms can hope to enjoy 
natural immunity from disease ” (p. 23). A carni¬ 
vore is a “ semi-degenerate organism ” (p. 44) ; 
“ there is but a difference of degree between carni- 
vorism and parasitism ” (p. 45); “ symbiotic cross - 
feeders [that is, herbivores] are ipso facto in due 
relation with the world of life and thereby best 
qualified to enter into fruitful, sympathetic and 
intelligent social intercourse of the most varied 
kinds ” (p. 50), so long as they do not overdo it and 
become “ plant-assassins ” (wasteful and destruc¬ 
tive herbivores) like the elephant, which is “a 
typical acromegalic animal in a state of hopeless 
senescence verging on extinction ” (p. 109). 

Mr. Reinheimer has produced a great bulk of 
argument in favour of his views, and it must be 
admitted that some of his ideas are clearly important, 
whilst others are at least interesting; for example, 
a studv of animal nutrition is obviously a necessary 
part of any comprehensive study of evolution. But 
Mr. Reinheimer spoils his own case by being peevish 
with biologists who do not accept his views. 
“ Orthodox biology is written, as I have often 
said, to suit the perverted digestion of modem 
society ” (p. 51): He has a favourite phrase, “ as 
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I have often shown ” ; our objection is that he hiss 
not shown ; we should be more grateful to him for 
a single piece of detailed original research bearing 
on the question of evolution, such as Heslop 
Harrison’s work on the inheritance of melanio 
varieties in certain Lepidoptera, than for any 
amount of argument. 

Researches in Polynesia and Melanesia ; an Account 
of Investigations in Samoa , Tonga, the Ellice 
uroup , and the Hebrides , in 1924 , 1925 . By 
Patrick A. Buxton. Parts 5-7 (relating to 
Human Diseases and Welfare). (Memoir Series, 
No. 2.) Pp. xi + 139 + 27 plates. (London : 
London School of Hygiene and Tropical Diseases, 
1928.) 9 s. 

Few problems of tropical medicine are more com¬ 
plex than that of the pathology of filariasis ; it is 
one which for elucidation will require extensive 
research, carefully planned and properly standard¬ 
ised. Dr. Buxton’s contribution to the problem 
forms Part 5 of the account of the investigations 
in Polynesia and Melanesia undertaken by the 
expedition sent out by the London School of 
Tropical Medicine. It bears the stamp of strictly 
scientific medical research. The methods and 
technique adopted are described in minute detail; 
statistics are complete and precise ; a well-reasoned 
commentary concludes the account, and numerous 
references and cross-references enable the reader 
to verify readily the evidence on which the author’s 
deductions are based. Considering the conditions 
under which research work in Oceania is carried 
out, Dr. Buxton is to be congratulated on the 
complete and exact nature of this record. 

The study in filariasis forms the principal part 
of the book. Parts 0 and 7 are devoted to a 
consideration of other human diseases in Oceania, 
and the effect of European culture on the Samoan. 
The text is illustrated by a series of excellent 
photographs. 

The Mind of the Savage. By Raoul Allier. Trans¬ 
lated by Fred Rothwell. Pp. xiv + 301. (Lon¬ 
don : G. Bell and Sons, Ltd., 1929.) 16a. net. 

This is the translation of a book which appeared 
first in 1927 under the title “ Le non-civUis4 et 
nous ”. The author, during a long life devoted to 
the study of Protestant theology in the University 
of Paris, has been closely associated with missionary 
work, especially in Madagascar. His study of the 
psychology .and sociology of primitive peoples, 
which has proceeded concurrently with his activity 
in the administration of missions, has therefore 
had a strong practical bias throughout, which 
appears, as the original title shows, in this exposi¬ 
tion of his conception of primitive mentality, The 
main line of his argument is aimed at demon¬ 
strating the disastrous and paralysing effect of the 
belief in magic in all departments of primitive life 
and activity. One point he brings out of which 
perhaps too little has been made hitherto, and that 
is that magic involves not so much the associa¬ 
tion of ideas as the association of emotions. He 
ranges himself with L6vy Bruhl and other French 
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psychologists as against the English school. To 
some at least of the latter school his conclusions 
will appear too abstract and ‘ to smell of the lamp ’. 
In other words, his view of the function of magic 
is external and ignores recent wort which has 
studied it as an integral element functioning in a 
given social environment. The concluding chapters 
are practical in their hearing and deal with “ A 
New Philosophy of Colonisation ” and the r61e of 
Christian missions. 

Trout Fisheries : their Care and Preservation . By 
J. C. Mottram. Pp. 186. (London: Herbert 
Jenkins, Ltd., 1928.) 10s. 6 d. net. 

To have the fortune to own or lease trout streams 
of the first order is the lot of few, and reading Mr. 
Mottram’s book causes one to wish for some such 
water on which to experiment. Certainly, those 
who have this good fortune should not fail to study 
this work, which contains much practical advice ; 
it should also be in the hands of those who control 
the many associations which maintain the fisheries 
of the streams and lakes with which the British 
Isles abound. 

Of special interest is the chapter on trout disease 
and restocking, in which the author directs attention 
to recent research on the causes of outbreaks of 
disease in large populations and the dangers of 
introducing healthy stock into populations which 
have already passed through an epidemic, thus in¬ 
curring the risk of starting the disease afresh owing 
to the weak resistance of the new blood. The 
dangers of introducing possible carriers of furuncu¬ 
losis are also stressed, a subject the study of which 
has recently been taken up by a joint committee 
under the auspices of the Fishery Board for Scot¬ 
land, the Ministry of Agriculture and Fisheries, 
and the Kennet Valley Fisheries Association, 

The book is very clearly printed with large type 
and makes pleasant reading. The insertion of 
photographs to supplement some of the line dia¬ 
grams would perhaps have been an improvement. 

Medical Adventure : some Experiences of a General 
Practitioner. By Dr. Ernest Ward. Pp. xii + 291. 
(London : John Bale, Sons and Danielsson, Ltd., 
1929.) 8s. 6d. net. 

The enjoyment with which many readers of the 
London Hospital Gazette have perused Dr. Ernest 
Ward’s articles will be shared by all who read his 
book “Medical Adventure”. Written with a 
literary ability rarely found in medical men, every 
chapter reveals the author’s powers of observing 
and recording, and, when in lighter vein, his keen 
sense of humour. His accounts of difficult and 
amusing situations, of cases common and un¬ 
common, of successes and failures, give a really 
unique description pf a general practitioner's work. 
His reflections on many problems are most in¬ 
structive, but are offered with unassuming modesty. 
To the young practitioner especially this book will 
prove of great value ; from it be will learn lessons 
as readily as if he had himself experienced Dr. 
Ward's adventures. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinion* expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Severe Environmental Mortality among A bn (= Syn - 
dosmym) mtbm, Donax vittatus, and other Organ- 
tome off the Lancashire Coast. 

Whilst walking along the Birkdale sands from 
Ainsdale to Southport on the Lancashire coast on 
Nov. 3, I noticed that immense numbers of small 
molluscs had recently been washed ashore, and os 
definite observations on environmental mortality are 
important in connexion with the adaptations of a 
species to its environment, Buch occurrences are 
worthy of record. 

The spring tide had begun to ebb as I set out to 
walk from Ainsdale to Southport along the high-water 
mark at midday, and my attention was at once 
attracted by largo numbers of tubes of Pectinaria 
and Lanice ( ^ Terebella ) and shells of Abra alba 
( =s Syndosmya) Wood. The tubes of Pectinaria were 
empty, while those of Lanice constituted only the 
upper portion and, though obviously fresh, like those 
of Pectinaria , were also empty. These tubes occurred 
along the whole stretch of the sands examined, 
either in rows or piles, at and near the high-water 
mark, and the mortality in Pectinaria may be esti¬ 
mated to have been of the order calculated for Abra 
below, Probably no or little mortality occurred in 
Lpnice owing to the habit of this animal of retreating 
down its doeply embedded tub© at a rapid rate when 
disturbed. Pectinaria , having a cone-shaped tube, 
cannot retreat in this way and must perforce become 
exposed when its tube is washed out of the substratum. 

Shells of Abra were also distributed along the 
whole of the region of the high-water line from 
Ainsdale to Southport, either in heaps in stream-lines 
or in crowded rows along the high-water mark or 
scattered over a strip of high-water wash-mark 
varying from about 5 to 10 yards mostly, according 
to the contour of the high-water region. The shells 
were entire and fresh, and on the return journey from 
Southport to Ainsdale it was estimated that from 
25 to 50 per cent of them contained either living or 
recently dead tissue. A sample of the shells with 
soft parts remaining was examined in the laboratory 
on the same and following days, when living tissues 
were found. Living Trematode larvae were also found 
in seven or eight individuals out of about 12 or 13 
examined, one individual being heavily infected. 
There can be no doubt, therefore, that the Abra as 
well as the Pectinaria and Lanice had been washed 
ashore during a few recent (and spring) tides. 

An attempt was made to estimate the number of 
Abra present on the strip of shore examined. In 
representative areas where the shells were scattered 
thinly, two counts in about a square foot gave about 
one in 10 sq. inches. In thicker collections at a 
typical place at the higher water-line there were 
about three per 10 sq. inches. In Btill thicker con. 
oentrations of common occurrence there were 20 in 
10 so. inches, and in a typical stream-line collection, 
of which there were abundance, 25 occurred in 10 
inches. Still thicker concentrations occurred 
ere heaps of Abra t Pectinaria, and Lanice occurred 
to a {iepth of one to two inches or possibly deeper, 
but sometimes these heavier concentrations coincided 
with a sparsely besprinkled high-water zone. On the 
minimum estimate of a thickness of 14 Abra per 
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square foot for a width of only 7} yards along the 
high-tide zone from Ainsdale to Southport (fully 
three miles were carefully examined), it is easy to 
estimate that approximately 5 million individuals had 
been recently washed ashore on this strip of coast. 
But as shells were also found lower down in the tidal 
zone, and fishes, gulls, and other animal had in all 
probability fed on them, in addition to the thicker 
concentrations observed, it is probable that a more 
likely minimum estimation of the loss would be of 
the order of 10 million. 

While counting the Abra it was observed that 
countless numbers of the spat of Donax vittatus (for 
the identification of which I am greatly indebted to 
my friend, Mr. R. Winckworth) occurred also along 
the high-water line, especially in stranded waves of 
froth. These also occurred with few exceptions along 
the greater part of the three miles of shore examined. 
At some points the spat were scattered over the 
high-water zone, but close observation was required 
to detect them, as their size ranged from only about 
3 mm. to 4*3 mm. No attempt was made to estimate 
numbers in the haaped-up masses, but 58 were picked 
up ou a halfpenny whore they were lying about one 
deep. In many places masses of them could be picked 
up in one’s fingers. The loss of the spat of Donax 
vittatus may therefore bo estimated conservatively as 
ten times greater than that of Abra, and therefore 
of the order of 100 million on this strip of coast. 

As some food-fishes, for example, plaice, devour 
Abra, Donax , and Pectinaria (see the work of Todd, 
Petersen, Ford, Ray, and others), the mortality ob¬ 
served represents perhaps a not unimportant loss of 
potential fish-food, and demonstrates in the case of 
Donax the manner in which the whole spatfall may 
fail in certain years even after the critical post-larval 
stage is ovorcome. 

It seems probable that the mortality was due in 
this case to a certain wave-action set up by a com¬ 
bination of strong inshore winds coincident with 
spring tides, whereby is produced a strong ground- 
swell which washes out all organisms in the surf acre 
layers of the sandy or muddy Hea-bottom. It would 
appear that this section of the coast is peculiarly 
liable to disturbance of this kind, as Chaster records 
immense quantities of the relatively large spiny 
cockle (Cardium echinatum) thrown up alive on the 
same beach in January 1891 (Southport Soc. Nat. Hist*, 
i. 1892). J. H. Orton. 

The University, 

Liverpool, Nov. 23. 

Mechanism In Nerve Centres. 

MacCurdy, in his stimulating book, “ Common 
Principles in Psychology and Physiology lias 
assail**! the mechanistic interpretation of reflex func¬ 
tion as incompatible with known facts. He concedes 
that the nerve impulse, as exhibited in the peripheral 
nerve fibre, may be explicable on a physical basis, 
but he insists that as soon as we encounter the function 
of the nerve centre, even as exemplified in the simplest 
reflex arc, we are forced to recognise the-presence of 
something quite apart from any physical mechanism. 
He contends that the nerve centre does not merely 
conduct impulses (as does the nerve fibre) but produces 
them. MacCurdy further objects to the assumption 
of physical mechanism in the nerve centre on three 
specific grounds ; namely, a machine “ cannot change 
itself or its functions to meet new conditions; it does 
not improve its performance with practice ; it cannot 
perform some particular function depending originally 
on one part, after that part is destroyed 

Much has been written on the differences between 
conduction in the peripheral nerve fibre and in the 
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reflex arc which involves the grey matter of the 
spinal cord or brain (Sherrington, 1906; Forbes, 1929). 
The most salient differences are those of modification 
and variability; modification in that the end effect 
in the reflex corresponds leas closely to the initiating 
stimulus than is the case with the direct excitation 
of peripheral nerve, for example, when the reflex re¬ 
sponse iB characterised by prolonged after-discharge 
or by inhibition ; variability in that the character of 
the reflex response is more dependent on blood supply 
and oxygen, and more subject to change under the 
influence of drugs or poisons. Yet in the case of both 
reflex arc and peripheral nerve, the ability to yield 
a functional response to an external stimulus depends 
on the existence of an unbroken conducting path of 
excitable protoplasm. 

It is not clear to the physiologist why, if the prin¬ 
ciple of mechanism be admitted in the case of the 
nerve fibre, it should be denied the more delicate, but 
no Jess material structures in the nerve centre where 
the fibres branch and form an intricate network of 
intermingling ram i fications. 

Let us consider the several objections to a physical 
interpretation of reflex function. First, the contention 
that a physical mechanism cannot produce impulses 
may be answered in various ways. A telephone system 
may be likened to the nervous system, the inert wires 
resembling the peripheral nerve fibres, and the central 
exchange corresponding to the nerve centre. The 
switching of the incoming call to the proper line has 
until recently required a conscious operator, but now 
this function is performed by machine switching 
(widely used in America), an intricate mechanism 
without consciousness. A simpler case, and one per¬ 
haps resembling more closely the mechanism in the 
nervous system, would be a junctional point whore 
fire, approaching along a train of gunpowder, initiates 
several fires in branching trains of powder. Thera 
would be no essential difference between the simple 
train and the branching train of powder, except in 
the mere fact of branching. The extensive spread of 
reflex effects evoked by stimulation of a single sensory 
nerve need not demand any more vitalistic explana¬ 
tion than such a branching of the conducting paths. 
Even the spontaneous initiation of impulses by the re¬ 
spiratory centre has a physical counterpart in the spon¬ 
taneous, rhythmic disturbance on the surface of an iron 
wire immersed in nitric acid, described by Lillie (1928). 

The second point is the contention that a machine 
cannot change its function to meet new conditions. 
This is met by reference to the toy beetle which walks 
to the edge of a table and, finding itself unable to 
go farther in that direction without falling off, turns 
and continues its exploration on another course. A 
more practical, if less spectacular, example is found 
in the stabiliser of an aeroplane, which automatically 
causes the plane to resume level flight when its course 
has been altered by a gust or ‘ air pocket \ 

The contention that a machine cannot improve its 
performance with practice is at once refuted by the 
familiar fact that a new automobile improves in the 
performance of its function during the first 600 miles 
travelled. 

As to the last contention, relating to the replace¬ 
ment of damaged parts, an ingenious mechanic might 
devise a number of ways in which a machine oould 
be made to change automatically flrpra one mode of 
operation to another in consequence of the failure of 
some of its parts; for example, a steam pipe might 
be provided with an automatic valve vfifbn, if the 
pipe burst, would divert the steam through another 
pipe. Electrical devices which perform essentially 
this function are actually in use in electric railways. 

Hull and Baemstein (1929) have described a 
mechanism made of polArisable cells and thermal regu- 
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lotors, which imitates a dozen different functions 
characteristic of the central nervous system. Indeed, 
if we grant to the evolutionary process in Nature but 
a small fraction of the ingenuity proved by the 
demonstrable facte of anatomical arrangement, we 
shall grant ample possibilities for the use of physical 
method in the attainment of reflex function. 

The attempt to find a point at which the activity 
of the nervous system breaks away from physical law 
is due to the desire for a solution of the conflict be¬ 
tween determinism, toward which physiology tends, 
and free will, which the testimony of our subjective 
experience leads us to accept. Any attempt to escape 
from the dilemma by postulating a non-physical 
function in the synapse or reflex junctional point, is 
temporising and inadequate as a solution of the 
central riddle of philosophy ; the postulate is arbi¬ 
trary and, as is shown above, is not at all demanded 
by the nature of reflex function. Indeed, there is no 
good reason to suppose that the function of any part 
of the nervous system, viewed as a series of physical 
events, should be assumed to depart in any way from 
physical law (cf. Forbes, 1929). That which defies 
physical understanding is the arrangement and in¬ 
tegration whereby the physical events become the 
vehicle of those elements in subjective life to which 
physical interpretation in itself offers no clue. 

Alexander Forbes. 

Laboratories of Physiology, 

Harvard Medical School. 
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The Energetic Efficiency of Photosynthesis. 

In a recent paper (Proc. Roy . Soc. t B, 106, p. 1) 
G. E. Briggs discusses critically the determination of 
the radiant energy which is actually absorbed by the 
chloroplast pigments of the living cell. He considers 
that my own researches (Ann, de Physiol t. 1, p. 47 ; 
1926) upon this subject do not provide accurate data 
for the determination of the relative efficiency in 
different parts of the visible spectrum, and that for 
three reasons : 

(1) Because the filters used transmitted an un¬ 
determined amount of infra-red radiation. 

(2) Because the calculation of energy absorbed 
lacks a satisfactory basis. 

(3) Because the efficiency may have been limited 
by the rate of supply of carbon dioxide. 

In a later work (Jour, de Physique, t. 7, p. 33; 
1926), which would seem to have escaped Dr. Briggs's 
attention, upon this subject, I have shown that these 
objections are unfounded. In this research the follow¬ 
ing points were established: 

(1) When the layer of water before the filter, was 
largely increased (to 50 cm. instead of 4 cm.) in order 
to limit the amount of infra-red radiation, the effi¬ 
ciency is only very slightly altered. 

(2) It is possible to calculate exactly the fraction 
of the radiant energy aotually absorbed by a thin 
thallus of Ulva . The expression for the absorbing 
power deduced theoretically by Langevin and experi¬ 
mentally verified by me, for a thin layer of material 
which absorbs a part of the radiation and diffuses 
another part, is 



where K is the absorption coefficient and K* the 
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diffusion coefficient of the material, ^ =yK(K + K'), 
and l is the thickness of the layer. This expression, 
for the case of Ulva, as appears on developing it in 
series, gives values agreeing within two per cent with 
those calculated from the relation 



where (Ii// 0 )« i® the transmission ratio by the green 
thallus, the same ratio for the decolorised 

thallus, I 0 being the incident intensity, I x the trans¬ 
mitted intensity. 

Incidentally, it is to be noted that owing to the 
thinness of the Ulva used in my experiments (Iill 0 )a 
is nearly unity ; hence the expression 



deduced on the assumption that the living cell be¬ 
haves as a homogeneous mixture of two substances 
which both absorb the light, gives a value not very 
different from the value calculated from equation (2). 
It is easy to show that the discrepancy in the most 
unfavourable conditions, when the Ulva is not very 
thin, attains ten per cent, and the discrepancy of the 
ratio of absorbing powers for two regions (red and 
green) of the spectrum four per cent. 

The formulae do not agree in the case of a green leaf. 
The essential reason for their agreement in the case 
of Ulva is the thinness of the thallus, but the valujs 
of the average absorbing power in different spectral 
regions also serve to reduce the discrepancies. 

(3) The intensity of the radiation in my experi¬ 
ments was very low, nearly 10“* cal./min. cm. 3 . The 
carbon dioxide content of the sea water was nearly 
10' fl mol per litre ; and, in bo far as it is permissible 
to compare Ulva and Chlorella , it results from 
Warburg’s work that at this concentration of carbon 
dioxide, the rate of supply of carbon dioxide does not 
limit the rate of photosynthesis. As appears from 
the published data, the concentration of carbon 
dioxide remaining after irradiation was either the 
same (respiration exactly compensating for assimila¬ 
tion) or decreased to a minute extent . 

In conclusion, it will be apparent from what has 
been said that Briggs’s criticism of my experiments is 
completely unjustified. With regard to the theore¬ 
tical discussion of the photochemistry of photo¬ 
synthesis, I agree with Briggs. I have myself already 
suggested that a number of quanta varying with the 
frequency of radiation may be acting in photo¬ 
synthesis. On the assumption that the energy to be 
furnished by radiation in order to break down a 
molecule of carbon dioxide is equal to the heat of 
the reaction CO, +H,0 - 0 ? + JC«H ls O a , two quanta 
are exactly sufficient when the wave-length is 500 trip.. 
With shorter wave-lengths the efficiency would be 
smaller, because some fraction of the absorbed energy 
would be wasted. With larger wave-lengths the effi¬ 
ciency would also be diminished because the absorption 
of three quanta would be necessary, and some fraction 
of the absorbed energy would also be wasted. Direct 
experiments to test the theory are unfortunately not 
easy, since the accuracy required is very high with 
respect to the present state of the technique, and, 
above all, on aoooimt of the living nature of the 
material. 

Rbn£ WtTBMSER. 

Laboratoire de Biophysique de 

rficole des Hautes Etudes, Paris. 
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A Phenomenon of the Oscillating Arc. 

Since the experiments of the late Mr. Duddeil, 
at the beginning of this century, it has been well 
known that a carbon arc fed from a direct ourrent 
circuit, and with a condenser and inductance in shunt, 
will oscillate at a frequency which is ^d^termined 
chiefly by the product of the inductance into the 
capacity of the condenser. Much work has been done, 
especially in Germany, on the conditions producing 
these oscillations, but it does not appear to have 
been noticed that such an arc will oscillate violently 
when the shunt circuit contains no inductance whatever . 

Experiments which we have made recently show 
this phenomenon to take place whether a carbon arc 
is used in air or a Poulsen arc in coal gas. The fre¬ 
quency of the oscillation (for given capacity and 
supply voltage) is determined by the resistance in 
series on the direct current side, just as in the well- 
known example of a neon lamp. The following table 
gives particulars of a series of experiments made with 
an open arc between solid carbons. 


Oscillations with Condenser only across the Abo. 


Direct feed current In 







amperes (mean) 

High frequency current 

1*6 

1-9 

2-16 

3 0 

3 1 

5*6 

In ami>erett R.M.S. . 

8-6 

9*4 

10-7 

15 0 

15 

22 

Arc volts 11.M.H. . 

6ft 

60 

flft 

55 

50 

50 

Resistance volts . 

190 

192 

185 

175 

180 

180 

Feed volts 

250 

250 

250 

225 

225 

220 

Capacity In ^F. . 

ft 

5 

5 

20 

40 

40 

Feed resistance In ohmB 

119 

101 

86 

58 

58 

32 

H.f./d.c. 

5-37 

4-95 

4 08 

50 

484 

3 92 

Frequency 

1890 

2280 

2520 

1800 

940 

1080 


The very large ratio of the r.m.s. high frequency 
current to the d.c. feed is particularly interesting. 
Oscillograms taken of these discharges show the 
comparatively small current charging the condenser 
through a comparatively long period, the conductance 
of the arc gap meanwhile gradually increasing and 
the pressure rising, until breakdown of the arc gap 
occurs. The discharge which follows this is veiy 
large and very rapid ; so rapid, in fact, that it is 
difficult to got an oscillograph the natural period and 
damping of which will record faithfully the occurrence. 

As an instance of such observations on an arc 
1 mm. long, tho current charging a condenser of 
216 fi¥. through a feed resistance of 31*6 ohms, and 
with a d.c. p.d. of 215 volts, averaged 1-76 amperes, 
lasting for 40 x 10" 4 seconds, Tho maximum discharge 
current was 126 amperes, and the time of discharge 
about 5 x 1U“ 4 seconds. 

Besides their scientific interest, these experiments 
are of practical importance to engineers, inasmuch as 
they snow how a cable on any system (wliich has 
considerable capacity and little inductance) may 
cause violent disruptive effects if the insulation gives 
way at any point. William Champ. 

A. P. Jarvis. 

The University, Edgbaston, 

Birmingham, Nov. 18. 

The Tides of the Upper Atmosphere and 
the Heights of Meteors. 

In Nature of April 27, 1920 (vol. 123, p. 642), it 
lias been mentioned that an examination of the two 
maxima of the frequency curve of the heights of the 
bases of the aurora led to the conclusion that at 70° 
latitude the mass of air situated above 100 km. over 
the ground at ebb-tide is equal to the mass of air 
situated above 106 km. at flood-tide. 

Since then an attempt has been made to investigate 
the same subjeot by considering the heights of meteors. 
The material used is due to the Danish private 

2 A 2 
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astronomer Torvald Kohl (Overtigt over det Kgl. 
Daneke Vidensk. Selsk.’s Fork .), and it oonsists of 
142 measurements of the lowest observed points of 
meteors (limes inferior ). The material, obtained in 
latitude 56° N. during the years 1876-1917, is very 
accurate, the mean error of the heights being less than 
1 km. 

The mean height of the limes inferior depends on 
the mass of air above this limit. Therefore, if the 
tides of the upper atmosphere have no phase-difference 
in relation to the tidal forces (which is nearly the case 
at ground level), the mean height of the lower limits 
may be expected to vary in the following manner : 

h = h 0 +1 cos 2t 

where h ^ is the mean height and l the amplitude of 
a variation depending on the moon’s hour-angle (J). 
The material has been divided arbitrarily into two 
parts, and then each of these parts is divided in 
accordance with the moon’s hour-angle, namely : 

(1) flood-tide : - 30° < t < 30° and 160° < t < 210° ; 

(2) +0 : 30° < t < 46°, 135° < t < 150°, 210° < 

t < 225° and 316° < t < 330° ; 

(3) -0 : 46° < t < 00°, 120° < t < 136°, 226° < 

t < 240° and 300° < t < 316° ; 

(4) ebb-tide : 60 °<t< 120° and 240° < t < 300°. 

The following table gives the mean values of h in 
kilometres : 


Years. 

Flood-tide. 

+ 0 

-0 

Ebb-tide. 

1875-1902 

87*7 

90-6 

810 

79*9 

1904-1917 

92 7 

88-6 

78-8 

82*8 

Whole period 

89-3 

80-4 

79*0 

81*6 


From these values are found ; h 0 = 85*0± 1*2 km.; 
l =6-6 ± 1-9 km., thus : 

h =85 0 +5-5 cos 2£(km.). 


Assuming from theory that, on an average, the 
meteors will be extinguished when they have passed 
through the same mass of air, the expression for h 
shows that the mass of air situated above 90-6 km. 
at flood-tide should be equal to the mass of air 
situated above 79-5 km. at ebb-tide. The corre¬ 
sponding values formerly found by the investigation 
concerning the aurora were 106 km. and 100 km., 
respectively. Taking into consideration that the 
former phenomenon is observed in latitude 50° and 
refers to heights about 85 km. above the ground, 
while the latter phenomenon is observed in latitude 
70° and refers to heights about 103 km., a fair agree¬ 
ment between the two results will be found. 

A further examination of other and if possible more 
numerous observations of lower limits of the meteors 
would be of importance for the investigation of the 
tides of the upper atmosphere. J. Egedal. 

Geofysisk Afdeling, 

Meteorologisk Institut, 

Kobenhavn, Nov. 2. 


The Oxidation of Acetaldehyde by Oxygen. 

Ik the course of experiments which have been 
oarried out during the last two years on the photo¬ 
chemical oxidation of acetaldehyde, an observation 
has been made which does not seem to be recorded in 
the literature. It has been found that when pure 
liquid acetaldehyde is shaken at ordinary tempera¬ 
ture with oxygen in daylight or in the dark, a rapid 
absoiption of gas occurs and a peroxide is formed. 
2 o.o. of liquid aldehyde, shaken for one minute with 
oxygen, absorb more than 1 o.c. of gas, and on adding 
the liquid to a solution of potassium iodide, iodine is 
liberated equivalent to about 8 o.c. of n/100 thio¬ 
sulphate solution. 

The formation of peroxides under these conditions 
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from other aldehydes has long been known, and 
B&ckstrtim (Medd. K. Ventenskapsakad. Nobel-Inst. 6, 
No. 16) has recently investigated the chain mechanism 
of peroxide (benzoperacid) formation in the case of 
benzaldehyde. B&ckstrttm assumed' that the photo¬ 
chemical rate of peroxide formation is proportional 
to the light intensity. Mr. Chatwin, working in this 
laboratory, has shown that the rate of benzoperacid 
formation is more nearly proportional to the square 
root of the light intensity. 

We have obtained similar results for aoetperacid 
formation when gaseous acetaldehyde and oxygen 
are exposed to ultra-violet light. The reaction rate is 
high, indicating a long chain mechanism, and in 
approximately proportional to the square root of the 
light intensity, proportional to the aldehyde con¬ 
centration, and independent of the oxygen concen¬ 
tration. These facts can only be explained by a 
mechanism of the following type : 

1. A+fc P ->A + 

2. A + + O a —»- AO,* 

3. ACy- +A—■>■ A+ +AO, 

4. 2AOj + —> ? 

That ia to say, the chain mechanism given by reac¬ 
tions 2 and 3 must be assumed to be terminated by 
the reaction 4 to explain the observed kineticH. 
This otherwise improbable mechanism is rendered 
possible by the great length of the reaction chains. 

We are now carrying out experiments on the oxida¬ 
tion of acetaldehyde in solutions, and full details 
of all the measurements will be published when 
further results are obtained. E. J. Bowen. 

E. L. Tietz. 

Physical Chemistry Laboratory, 

Balliol and Trinity Colleges, 

Oxford. 


New Phenomena in a Sounding Dust Tube. 

I have found the clear photographs of the antinodal 
ring of dust in a Kundt’s tube which were published 
in Nature on Nov. 9, p. 724, by Prof. Andrade and 
Mr. Lewer of special interest inasmuch as, while 
using ft rod excited tube and Kieselsdure powder, I 
observed (Phil. Mag. % vol. 7, p. 623, March 1929) an 
antinodal cloud and stated that “ the antinodes are 
marked almost as definitely as the nodes As the 
dust was photographed when the note had ceased, a 
photograph as detailed as that of Prof. Andrade and 
Mr. Lewer was not obtained, although a ring-like 
grouping at the antinode is clearly suggested in Fig. 7 
(c'WLc.). 

I have observed that the striae tend to lean over 
towards the nearest antinode and, in the photograph 
published in Nature, it may be seen that this tend¬ 
ency is marked to a minor degree. Also in my paper 
I pointed out that the figures depend largely on 
the powder used, and it would be of interest if, in 
their fuller account, Prof. Andrade and Mr. Lewer 
state the material they employed and the diameter 
of their tube. 

Like Crofutt (J.O.S.A. and R.SJ ., 14 , p. 431, May 
1927) I have used a valve osoillator to obtain striee, 
and I was—before my experiments had to be tem¬ 
porarily suspended some months ago—photographing 
the figures ionematographioally. The results of this 
investigation I hope to publish in due course, and, 
in the meantime, I look forward with interest to the 
contribution Prof. Andrade and Mr. Lewer have 
promised to make to this fascinating subject. 

Eric J. Irons. 

Department of Physios, 

East London College, London, E.l, 

NovTT®. 
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‘R ioi/ 

By Prof. R. V. Southwell, F.R.S. 


yiT dawn on Saturday, Oct. 12, *R 101’ was taken 
il from her shed at Cordington and brought, 
without difficulty or delay, to her anchorage at the 
mooring mast. The week-end was devoted to 
teste of her engines and ballasting equipment; but 
on Monday, Oot. 14, with fifty-two people on board, 
she left the mast and cruised for about 54 hours 
over the home counties and London. Sucn tests 
and measurements as could be made during the 
flight indicated that the airship fulfils in every way 
her designers’ expectations ; with three engines 
running at cruising power, an average air speed 
of about 58 miles an hour was maintained. 

On Friday, Oct. 18, a seoond flight was made. 
Air speeds well in excess of 60 m.p.h. were attained, 
and again the manoeuvre of ' coming to the mast' 
presented no difficulty, although it took longer on 
this occasion, because the airship was found, on 
nearing ground level, to have an unexpectedly high 
‘ lift ’ (or buoyancy). Between her first and 
second flights * R 101 ’ had been subjected at the 
mast to winds of considerable strength and varia¬ 
bility, accompanied by sudden changes of tempera¬ 
ture : her behaviour gave no grounds for anxiety, 
and seems to justify (so far as it goes) the prefer¬ 
ence which the Aeronautical Research Committee 
has expressed for this scheme of mooring in com- 

arison with others that have been proposed. As 
write, 4 R 101 * lies again in her shed, having left 
the mast to make room for the Burney airship 
4 R 100 due to arrive from Howden. 

So for the first time since 1921, when failure of a 
girder resulted in the total loss of 4 R 38 an air¬ 
ship designed and constructed in Great Britain has 
been seen in flight. Naturally ‘ R 101 ’ has aroused 
great interest, and the merit of her initial achieve¬ 
ments has been admitted even by journals which, 
a month ago, were fulminating at once against the 
mistakes of her design ana the impenetrable 
secrecy by which those designs had been surrounded. 
Optimism is once more in the ascendant, and san¬ 
guine predictions are being made regarding ‘ R 101 \ 
4 R 100 \ and their successors. 

The danger of such optimism is that, being a 
plant of very rapid growth, it is liable to wilt in the 
chill of even a temporary set-back ; therefore I 
cannot feel that true service is rendered to the 
cause of airships by suggestions that all their 
difficulties have been overcome. The Times (which 
almost alone among our daily papers has main¬ 
tained a rational and consistent attitude towards 
1 this airship business ’) put the matter clearly in a 
sentence of its leader of Oot. 15 : “ After all, 
R 101 is admittedly experimental ”. Four years 
ago I stressed the same aspect in an evening dis¬ 
course to the British Association 1 ; 44 1 wish that 
the public could be induced to see this airship con¬ 
traction as a great adventure: the goal, ability 
to fly to India, in comfort and without change, \n 
the space of 100 hours; the problem, to design 

1 Brit. Anoe. Reprint No. 10. 
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and construct a ship of vast capacity, with little 
help from past experience, by sheer hard thi nking 
ana hard work.” Then I was pleading for (what 
has not been accorded) suspense of judgment on 
the new designs until their problems should have 
been worked out. Now, when 4 R 101 ’b ’ designers 
are receiving the plaudits they so richly deserve, 
it is still the aspect of adventure that I should wish 
to stress ; but now for the reason that, counting 
too confidently on suocees, we may slacken in 
determination to surmount the difficulties that- 
remain. 

In 1925, only main outlines had been decided in 
the design of 4 R 101 \ I shall try to state briefly, 
first in what respects I consider that the anticipa¬ 
tions of those days have been realised, and after¬ 
wards, in what respects the available evidence 
seems to me to be either negative or incomplete. 
I need scarcely add that my views carry no weight 
of authority, and are based on no exclusive infor¬ 
mation ; my contact with 4 R 101 ’ has been 
solely in relation to technical problems of stress 
calculation, except in so far as I have been per¬ 
mitted by the kindness of the staff at Cardington 
to watch the progress of their work. 

In my discourse to the British Association I 
ventured to defend the policy of the Air Ministry 
which, after four years’ stagnation in airship con¬ 
struction, was then embarking on the adventure 
of ships just twice as large as any that had been 
built previously. I had been speaking of the 
44 dimensional handicap ”—equally ruthless in its 
pressure on birds and aeroplanes—which 44 makes 
our problem harder when we go to greater size ”, 
and I had said : 44 1 do not say that we have yet 
reached a limit in respect of size of aeroplanes: new 
materials, new principles of construction and, 
above all, new types of engine may relievo the 
pressure of the laws which I have been discussing. 
All that 1 am concerned to show is that this pres¬ 
sure will bo merely 4 postponed * ”. But, as I went 
on to show, the airship, which relies for its 4 lift ’ 
upon its buoyancy, 44 experiences a relatively in¬ 
significant dimensional handicap in the stresses 
which it has to sustain. ... By doubling every 
dimension, we obtain an airship which will carry 
eight times as much load, and can withstand winds 
of the same strength as before.” Its parallel in 
Nature (according to my argument) is to be found, 
not in the bird, but in the whale. 

I urged, further, that a certain advantage can 
in fact be expected to accrue from increased size. 
” Suppose that we took an existing airship (R 33, 
say) and decreased every dimension by two. Ac¬ 
cording to dimensional theory it could still fly and 
it would have adequate strength, but in reality its 
construction would have become impossibly flimsy. 

. . . Conversely, by increasing the size, and em¬ 
ploying material of stouter gauge, we lessen the 
importance of corrosion, ... we render possible 
methods of construction which were not practicable 
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before, . . . and we lessen the chanoe of acci- 
dental damage.’* I think it may be said, speak¬ 
ing generally, that these contentions have been 
sustained. ‘ R 101 ’ is robust; the soantlings of 
her steel girders are suoh that full advantage 
could be taken of experience gained in the con¬ 
struction of metal spars for aeroplanes; and simple 
joints could be provided by which the ship was 
assembled rapidly, as though from the elements 
of a vast 1 Meccano ’ set. What this means in 
simplicity of construction can be realised from 
Fig. 1, in which two typical joints are oompared,— 
one from ‘R 101 \ the other of 4 Zeppelin ’ con¬ 
struction, and both fulfilling almost exactly the 




Fig. 1.—-Typical Joints, above,of'Zeppelin* construction, Mow, from 
4 & 101 \ Eoyal Air Korns oftU-lal: Crown copyright reserved. 


same purpose. The 4 Zeppelin * joint involves a 
large amount of hand riveting in situ : in 4 R 101 \ 
finished members are assembled by a mere inser¬ 
tion of bolts and nuts. 

In one respect, admittedly, the advance to 
greater size was an advance into the region of the 
unknown. It is a commonplace of aerodynamical 
theory that model teste, in the present * state of 
knowledge, afford no certain indication of the 
characteristics to be expeoted in the full-scale. 
Therefore at the National Physical Laboratory, 
when we based on such tests our recommendations 
in regard to shape of hull, we were careful to make 
only guarded estimates of resistance (that is, of 
speed), and to emphasise that the amount of 
‘balance * suggested for the control surfaces might 
prove on trialto be either insufficient or excessive. 

No. 3137, Vol, 124] 


We believed that our estimate of speed would prove 
to be conservative, and that the hull would be 
satisfactory in respect both of stability and con¬ 
trol ; but we hesitated to base quantitative 
figures on models which had perforce to be made 
on a scale of about 1/20 inch to 1 foot, and Carding- 
ton aooordingly decided to provide 4 Servo-motor ’ 
auxiliaries for working the controls, in case these 
Bhould prove ‘ heavier * than was expected. 

According to the Times report of Oct. 16, 
1600 h.p. sufficed in the first trial to give the air¬ 
ship a speed of 58 m.p.h. It may be deduced with 
practical certainty (since the power required will 
vary as the cube of the speed) that with her five 
engines giving 700 b.h.p. each (the figure contem¬ 
plated originally) 4 R 101 ’ could have developed a 
speed of 77 m.p.h.,—which is slightly in excess of 
her estimated speed. Recourse to the Servo-motor 
gear was not found necessary (if this holds good at 
full speed the gear may be removed, and then 
about 1 ton will be added to the useful 4 lift ’), and 
the stability of the ship was reported to be entirely 
satisfactory. Thus the trials, so far as they go, 
give no support to those critics who upbraided the 
temerity of our decision to recommend a shape 
considerably less elongated than those of past 
German airships. I have never been able to under¬ 
stand the reasoning which convinced them (quite 
independently of any question of * scale-effect ’) 
that the new shapes must prove specially difficult 
to control; on the structural side it should be 
obvious that the hull (which is a girder, serving to 
transmit the concentrated loads of the passengers 
and engines) must benefit by being made relatively 
short and deep. Perhaps they failed to visualise 
the meaning of a 4 fineness-ratio ’ of 6-6 : as Fig. 2 
indicates, the shape of ‘ R 101 ’ is short in com¬ 
parison with earlier ships, but it is not appropriately 
described as 1 plump 

Space does not permit a description of the 
manv ingenious devices which Col. Richmond, the 
chief designer, and his small band of assistants 
have incorporated in their design. The interested 
reader may be referred to the Journal of the Moyal 
Aeronautical Society, August 1929, for a full de¬ 
scription, and I must be content bore to express 
the unqualified admiration I have learned to feel 
for their work—an admiration which will persist 
oven if (as I do not expect) 4 R 101 ’ is ultimately 
pronounced to be a failure. I turn now to the 
other side of the picture—the problems whioh 
still await solution. 

The Achilles’ heel of * R 101 \ so far as it is 

S jssible to judge at present, is her power plant. 

o one is to blame for this circumstance, but it 
cannot be denied, and it is veir serious. Designed 
to carry five engines of 700 b.h.p., 4 R 101 ’ can at 
present count only on four, and these will not 
develop continuously more than about 600 b.h.p. 
each.* So her designed power has been reduced by 
more than 30 per cent, and the 77 m.p.h. which she 
should attain at full power is replaced by a figure 
slightly under 68 : against a head wind of 60 m.p.h. 


1 See letter from the Editor of Airoraft a 
Oct. 28, end lecture on “ The Machlnen 
(T, E. Ctve-BrownA-Cave) la the Journal J 


7 In the ftme# of 
of *& 101"' 
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she can make good only 8 ground miles per hour, 
instead of 17. Moreover, the engines are heavy. 
They weigh 7 lb. per h.p. * dry *—a figure about 
twioe as high as that which Mr. Chorlton, their 
designer, considers to be possible now, and was 
believed to be possible when the design of * R 101 * 
was started. Five tons will be added to the useful 
load if and when these hopes are realised. 8 

The ‘ troubles ’ which have led to this result were 
enumerated by Wing-Commander Cave-Browne- 
Cave in his lecture to the Royal Aeronautical 
Society: torsional resonance of the crankshafts 
(a fault which is difficult to remedy at a late stage 
in design) has necessitated increased weight and 
delayed the fitting of “ variable pitch airscrews ” ; 
the aluminium crankcases gave trouble (as origin- 


In the original project, * R 101 ’ was planned to 
run on heavy fuel oil, using engines which were to 
be developed from a marine type weighing about 
100 lb. per b.h.p. The high flash-point of the fuel 
would eliminate the danger of fire occurring in 
tropical temperatures; greater distances %ould be 
flown on a given weight of fuel; and the cost of 
fuel would be largely reduced. In ' R 100 ' the 
same objectives were to be attained by the use of 
engines burning a mixture of paraffin and hydrogen, 
—thus utilising gas which otherwise would be 
valved, and so wasted. The latter engines have 
not materialised, and ‘ R 100 1 is, for the present, 
to burn petrol after all: * R 101 \ as we have seen, 
has attained her objective, but at a serious cost in 
loss of speed. 




Fig. 2.—Outlines of hull of * B 101 * aod ‘ B 33 *. Royal Atr Force official: Crown copyright reserved. 


ally designed) and have been replaced by steel. 
Wing-Commander Cave remarked that “ none of 
the major troubles has been due to the engine 
working with heavy oil In a striotly technical 
sense this statement is true, but in the wider aspect 
it may be misleading; for the decision to use 
heavy oil meant that special engines had to be 
designed ab initio , whereas, had petrol been the 
intended fuel, engines of tried reliability could have 
been incorporated. 

Let me say at once that I consider the Air 
Ministry’s decision, based on its determination to 
aim at 4 safety first ’, to have been in every way 
right and wise. Airships in Great Britain have 
still to win public confidence, and a disaster sus¬ 
tained by either of the new ships would probably 
result again (as in 1821) in a total oessation of con¬ 
struction. The difficulty that has arisen is solely 
a matter of time : a new engine , working on a rela* 
finely novel principle , takes longer to perfect than an 
airship hull. 

* See Mr. Cbortton'e tetter in the Tim** of Oct. T9. 
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The consequence is that these two airships, 
originally intended to be exactly comparable and 
so to test the relative efficiency of ‘ official ’ and 
independent commercial design, are not directly 
comparable to all. ‘ R 100 with her six Rolls- 
Royce engines, can count on 4200 b.h.p., 4 but she 
cannot (aooording to the standards originally im¬ 
posed) safely be flown in the tropics. r R 101 ’ is 
safe to fly as regards fire risk, but her depleted 
speed introduces an element of danger of another 
kind, and in really strong winds her captain will 
have anxieties for which her designer is m no way 
responsible. From the scientific point of view one 
must regret that she, too, has not been equipped 
to run on petrol, as a temporary expedient, until 
such time as her heavy-oil engines have been 
brought more closely into accord with their in¬ 
tended performance. A year spent in temperate 
climates—on flights planned with a view to the 
accurate measurement of speed, controllability, 
hull stresses and the like—would yield knowledge 

* " Thor World, the Air tnd the Future ” (Burney), p. 210. 
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of incalculable value regarding the merits of the 
new designs, and would enable the flights to Egypt 
and to India to be planned with greater confidence. 
Both airships are experimental, and the experiment 
ought not to be hurried at any cost in added risk. 

As matters stand, comparison is still possible, 
but it must be made with care : relative figures, if 
given without full explanation, may be entirely 
misleading. Thus, in regard to speed, the measured 
performances of the two ships must be 4 corrected 9 
(according to the cube law which expresses the 
power-speed relation) in order that their hull re¬ 
sistances may be compared on a basis of equal 
power; the fact that they carry widely different 
power plants is (speaking scientifically) an irrele¬ 
vant circumstance which this procedure will serve 
to eliminate. Similar remarks apply to the ques¬ 
tion of useful lift, or ‘ pay load *; the heavier 
engines carried by 4 R 101 * must not be allowed to 
detract from our estimate of her structural design, 
nor from this point of view is she entitled to credit 
for the fact that 1 ton of heavy oil represents a 
wider radius of action than 1 ton of petrol. Either 
ship might have been fitted ivith either poiver plant ; 
therefore the hulls must be compared for efficiency, 
as engineering structures, on a basis of the total 
weight which they can carry, for the same quantity 
of hydrogen, in passengers, crew, furniture, engines, 
and fuel combined. 

Finally, the comparison must be made on a basis 
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of figures ascertained in actual flight, not on esti¬ 
mates. How easily the latter may be in error is 
indicated by the remark that at least a ton of dust 
had settled on 4 R 101 ’ during her time of waiting 
in the shed. 8 Useful lift can be estimated only as a 
(relatively) small difference between two large 
quantities: when the hull is air-borne it can be 
measured with certainty. Estimates, it is safe to 
say, have been the curse of airships; so hard to 
oheok, when airship flights are as infrequent as 
solar eclipses ; so easily modified to suit the thesis 
of the moment, whether sanguine or oondemna- 
tory. 

The enthusiast, whose millenium is always five 
years ahead, can seldom resist the temptation to 
detract from actual achievement, in order that the 
advantages of his new project may bo displayed in 
stronger light; he forgets that it is only on achieve¬ 
ment that the outside world, with sound instinct, 
will base its expectations and its support of air¬ 
ships. To those who have the progress of airships 
most at heart, it is a relief to pass from a period of 
words and 4 estimates ’ to a period in which the new 
ships must stand their trial. Very soon now we 
shall know with certainty the relative merits of 
4 R 100 9 and ‘ R 101 \ and how they compare with 
the airships of other countries ; then, but not until 
then, can future projects be based on sure founda¬ 
tions. 

* Timss of Qcfc. 14. 


The British Association in South and East Africa. 1 

By Sir Richard Gregory. 


W HEN the Prince of Wales was president of the 
British Association at the Oxford meeting 
in 1920, he made particular reference in his address 
to the value of meetings of the Association overseas 
in creating interest in science and co-ordinating the 
Work and results of scientific investigators through¬ 
out the Empire. 44 Nothing but good ”, he re¬ 
marked, u can follow from personal contact between 
scientific workers in different parts of the Empire. 
Nothing but good can follow from their researches 
if they add, as gradually they must add, to the 
wider knowledge of the Empire not only among 
the workers themselves, but ultimately among the 
whole body of. informed Imperial citizenship ; not 
only in the overseas territories, but also at home.” 

As one of the main functions of the British 
Association is to bring home to the public the 
significance and value of science to human life, 
nothing now would seem more natural than to 
extend these activities occasionally to fields of the 
Empire overseas and not to confine meetings to 
the British Isles. More than half a century elapsed, 
however, from the foundation, of the Association 
before the first overseas meeting was held at 
Montreal in 1884. Since then meetings have been 
held twice in South Africa, once in Australia, and 
in Canada again in 1897 and 1909, and every meet- 

* nMUBftoitM RorN Bmptre ooconf to oo-opcciuoft wna «ob Junmn 
AflftodftUon, following upon the recant meeting of art AmcqcM ofl » 
South Afriflft. 
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ing has had very decided influence in stimulating 
scientific work in the country visited as well as 
engaging the interest of the visitors in the solution 
of new problems. There is no longer any doubt 
as to the importance of acquiring first-hand know¬ 
ledge of our overseas territories, or need to em¬ 
phasise the good that results from personal contact 
between workers in various parts of the Empire. 
Co-operation and co-ordination are essential to 
avoid waste of effort and secure rationalisation in 
soience, and the British Association is greatly 
assisting progress towards this end by itB overseas 
meetings. 

Hie world has to look to tropical agriculture for 
a large part of its food supply and raw materials 
in the future, and to ensure that this will be forth¬ 
coming it is essential that the fullest scientific 
knowledge should be available and used to protect 
crops from the pests whioh continually assail them 
in tropical countries. In Africa in particular, the 
facts to be faced and the problems to be solved are 
set forth most convincingly in the Report of the 
Parliamentary Commission of Inquiry to East 
Africa in 1924 and in Mr. Qrmaby-Giores report on 
the four British West African territories in 192fi. 
One of tiie most gratifying features of the former 
report was the recognition of the economic value 
of scientific guidance to such countries. Mr. 
Orznsby-Gore was chairman of the East Afrioan 
Commission, and he had the advantage of oo- 
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operation with a scientific colleague, Major A. G. 
Gnureh, secretary of the Association of Scientific 
Workers. The two reports emphasise the urgent 
necessity for applying the methods and results of 
scienoe to the problems of tropical development, 
both in administration and production. 

The meetings at Cape Town and Johannesburg 
afforded an opportunity for comparative study of 
man in Africa and Europe, and resulted in valuable 
discussions on material archaeology and physical 
anthropology of Africa. The resemblance of the 
Stellenbosch type of stone implement to the 
Acheule&n type in south-west Europe, of the 
majority of the rook paintings in South Africa to 
those of eastern Spam, and of skulls like those 
recently obtained by Mr. Leakey in Kenya, ap¬ 
proaching the European in type, suggest that early 
man reached Europe from Africa. Though the 
peoples represented by these cultures ana char¬ 
acteristics may have had some part of Asia as their 
primeval home, there is evidence that north Africa 
or south-west Asia was at any rate a secondary 
centre from which they diverged to south-west 
Europe, to south India, and to equatorial and 
south Africa, The continuation of Mr. Leakey’s 
work promises to lead to new interpretations of 
movements of early culture in Africa, and may 
throw light on the evolution of modem African 
types of man. There is urgent need for support 
on a large scale for research of this kind, and in¬ 
vestigations into related ethnographical problems 
in Kenya and the rest of East Africa. If a generous 
benefactor could be found to endow an anthro¬ 
pological research institute in East Africa, a very 
valuable service would be rendered to mankind as 
well as to the British Empire. 

Of the value, and indeed the necessity, of a 
practical application of the science of anthropology 
in native administration there can be no question. 
Without anthropological knowledge it is impossible 
to predict what win be the effect of interference 
with any native custom, even though on one hand 
it may seem repugnant to European ideas, or on 
the other of so trivial a character that its repression 
may seem a matter of no importance. Anthro¬ 
pology, studying each custom and each belief as it 
functions in a given social environment, traces it 
through its various ramifications in the whole 
cultural complex, and is thus able to show the 
consequences throughout the whole social fabric 
when any attempt is made to modify or suppress 
that particular custom. The attempt to advance 
the status of native women in South Africa by 
abolishing the 4 bride price 1 failed through mis¬ 
understanding and imperfect knowledge of the 
loots. Until the custom was reinstated there was 
no stability in family or tribal life. Another 
example of a measure introduced with the best of 
intentions and having only the well-being of the 
native in view, but which failed through lack of 
knovrledge, is afforded by'the order issued in on© of 
but dependencies to desteoyall rats With the object 
of, stamping out plague. To carry out this ordef 
effectively the roots of native huts had to be taken 
off. To the surprise of the official* of the health 


service, this was the cause of great resentment 
among the natives. On inquiry, however, it was 
found that as a matter of religious custom the un¬ 
roofing and re-roofing of each hut made the sacrifice 
of a goat incumbent upon the owner. A knowledge 
of anthropology would have averted the* creation 
of what might have been a serious situation. It 
must indeed be understood that the development 
of a backward people along natural lines demands 
from an administrator an intensive study of their 
customs, their religions and modes of thought, 
guided by a training in the methods of anthro¬ 
pological soience, * 

Another aspect of the * native problem ’ is that 
of agricultural development. South African agri¬ 
culture is essentially based upon unlimited supplies 
of cheap native labour, and the implements and 
methods, for example, bullock waggons for trans¬ 
port, reflect this condition. In a sense, the period 
of development corresponds to British agriculture 
in the middle of the eighteenth century, but super¬ 
imposed on this are the resources of modern agri¬ 
cultural science through the introduction of new 
varieties, animal breeding, marketing, and cold 
storage facilities, and these have onabled it to 
carry on and even to develop an export trade. If 
the native problem becomes more acute, and a 
higher standard of living leads to demands for 
higher wages, it will necessitate a complete re¬ 
organisation of South African farming. The great 
difficulty of running a farm successfully at present, 
except in a few favoured spots, is due almost en¬ 
tirely to climatic conditions, or in other words, the 
supply of water. This involves the problem of 
irrigation ; and here it may be said incidentally 
that the excellent soil survey work that is being 
carried on has provided the irrigation department 
with most valuable information upon whicn to base 
irrigation projects. As irrigation is costly, only 
luxury crops can be grown in such districts with 
hope of financial success ; hence the concentration 
on citrus fruits. It is improbable, however, that 
South Africa can ever export enough to control 
our markets, and attention should therefore be 
devoted to high-grade supplies, which means drastic 
grading of fruit prior to export. The wine industry 
is most promising, and the Empire Marketing 
Board should do more to make its products better 
known in Great Britain. 

The afforestation schemes in different part© of 
South Africa, and the rapid development of sugar- 
cane and wattle growing in Natal, are particularly 
noteworthy. As the recent debate in the House of 
Commons showed, one of the subjects with which 
almost every country is at present preoccupied is 
the question of the future supplies of softwood 
timber, and foresters are in consequence interested 
in all efforts to increase softwood production. In 
South Afrioa the percentage of land under forest 
is very low, and the indigenous softwoods, although 
they produce good timber, are slow growing, and 
difficult to establish on thfe veld, hence of little 
value in the extension of forest area. South 
African foresters, however, have shown enterprise 
in seeking for tree specie© which will grow well 
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under the various conditions in their oountry, and 
from* the large number which they have tried, they 
are now carrying out extensive afforestation with 
pines from the Monterey Peninsula in California, 
the Mediterranean Basin, the slopes of the Hima¬ 
laya Mountains, the Canary Islands, Mexico, and 
Central America. For hardwood production Aus¬ 
tralian species, particularly Eucalyptus, are being 
used. The results of this work will be of assistance 
to foresters who have to deal with similar con¬ 
ditions in different parts of the Empire, and the 
publication of the papers prepared by the South 
African foresters for the British Association meeting 
will disseminate the knowledge so far obtained. 
This experiment on the creation of an entirely new 
forest complex raises forest problems of great 
diversity and interest in soil biology, pathology, 
and methods of tending the plantations, and the 
discussions between the European and South 
African foresters resulted in the pooling of the 
knowledge at present available, and suggested lines 
for future investigation. 

Farther north, for example in Northern Rhodesia, 
forestry is only beginning to be developed. The 
first step is the survey and stock-taking of the 
indigenous forest resources, and this necessitates 
the identification of the many different tree species. 
Even in a country such as Nyasaland, where a 
forestry service has been developed for some time, 
owing to pressure of administrative duties, work 
of this kind remains to be done. Assistance in both 
colonies w^is given by a systematic botanist, Dr. J. 
Burtt Davy, during his visit to Africa. 

In both South and East Africa the crying need 
of the moment is for workers to name the plants. 
The visitors were told in South Africa, and the same 
thing is true of East Africa, that if a botanist set 
to work on any square mile of the country, probably 
he would find at least one new flowering plant that 
had no name, and probably more than one. Cer¬ 
tainly it is true that whatever interests the botanist 
may &tart with when he leaves the mother country 
for Africa, he is soon driven by circumstances to 
turn aside from a primarily physiological or other 
inquiry in Girder to ascertain what is the correct 
name of the plant with which he is working. This 
is the first need on the scientific side, but it is also 
true on the practical side. It is of prime import¬ 
ance in relation to problems in regard to poisoning 
of stock. Veterinary officers in Northern Rhodesia 
took visitors to districts and pointed out probably 
the plant itself, certainly the group of plants, which 
are responsible for producing certain symptoms in 
the stock grazing in that area. This they have 
been able to do for several years past, but they 
were still unable to give a name to the plant that 
is the cause of their trouble, and as a consequence 
they are no nearer an understanding of the means 
of eradicating the trouble, and they have no idea 
of the extent of the plant's distribution, its season, 
etc. One of the crying needs of the botanical side 
is more help on the systematic side. 

One thing that the home botanists ought to do, 
therefore, is to supply the workers in this systematic 
field in the new country. Africa with its own 
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active university departments, all of which have 
heads alive to the botanic needs of the country, 
will soon supply its own workers in this field. At 
present it needs the resources, however, of the old 
country. As a matter of fact, one of the ironies of 
the situation is that as nearly all the original work 
upon the Cape flora has been done by European 
botanists, the only plaoes where the African plants 
can be named with certainty at present is in the 
home country in touch with the big British and 
European herbaria. There is, quite possibly, room 
for a greater development of systematic work on 
this type of plant material in connexion with Kew 
or with the Natural History Museum at South 
Kensington. 

There are thirteen separate sections of the 
British Association concerned with different de¬ 
partments of science, and each of these held meet¬ 
ings at Cape Town and Johannesburg. Mr. 0. J. R. 
Howarth, secretary of the Association, has been 
good enough to furnish me with the following sum¬ 
mary of the scientific programme of the meetings : 

“ In Cape Town and Johannesburg there were 
some 350 addresses, lectures, papers, and discus¬ 
sions in all. Of these, fully one-third were on 
specifically South African topics, and many of 
them were contributed by South African scientific 
workers. To mention only a few as examples— 
the chemists dealt with essential oils from South 
African plants, with recently discovered nitrate 
deposits in South-West Africa, and with the 
chemistry of gold extraction. The geologists were 
concerned in very large measure with the geology 
of the sub-continent: they not only heard papers 
on it, but studied it widely in the field, co-operating 
with the International Geological Congress (which 
coincided with our own meeting) in order to do so. 
Geologists, zoologists, and botanists combined to 
discuss the debatable subject of the lost continent 
of Gondwanaland. 

“ A large part of the zoological and botanical 
programmes had & definitely South African bias, 
and both sections benefited by exhibits and de¬ 
monstrations arranged for the instruction of the 
visitors. The discussion organised by the Sections 
of Zoology, Botany, and Physiology on ‘ The Nature 
of Life ’ was opened by our most distinguished 
South African member, Genera) Smuts. The 
Section 6f Geography, under the presidency of the 
Director-General of the Ordnance Survey, Brigadier 
Jack, devoted an important part of its programme 
to the progress of surveying and cartography in 
South Africa; and it studied a whole series of 
aspects of human environment, such as the effects 
of relief of the land upon settlement, economic de¬ 
velopment under desert conditions, water-supply, 
soils, and so forth. It also joined the Section of 
Education in discussing the teaching of geography, 
with special reference to South African schools and 
universities. 

“ The Economics and Anthropological Sections 
united to consider economic competition between 
advanced and backward peoples, and covered a 
wide field of South African economic problems. 
The Engineering Section dealt appropriately trith 
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refrigeration, road and rail transport, town plan¬ 
ning, irrigation, and mining machinery. The An¬ 
thropological Section, it need scarcely be said, was 
in its ©foment: chief among many features of 
topical interest it received Miss Caton-Thompson’s 
report upon her excavations at Zimbabwe and 
other sites in Southern Rhodesia, carried out at the 
instance of the Association, and confirming the 
medieval origin of the buildings in the face of 
romantic ideas as to their much greater age. The 
physiologists and engineers jointly considered prob¬ 
lems connected with the ventilation of deep mines 
on the Rand and elsewhere. The psychologists 
contributed their results associated with some of 
the population problems of South Africa. The 
Educational Section devoted itself almost wholly 
to South African topics : and lastly, the Agricul¬ 
tural Section had the unique opportunity of meet¬ 
ing jointly, in Pretoria, with the Pan-African Agri¬ 
cultural and Veterinary Congress.” 

There can be no question as to the stimulus 
which consideration of these and other subjects 
has given to science in South Africa, or in the 


interest which has been created among the visitors 
in the scientific and economic problems of the 
oountry. Everywhere the scientific staffs, research 
workers, and planters were eager to get into 
touch with visitors possessing intimate knowledge 
of their subjects, and to seek advice as ho deduc¬ 
tions to be drawn from work in South Africa 
or suggestions for further activities. The fore- 

a general survey represents not only personal 
usions as to the place of soienoe in the de¬ 
velopment of the Empire, but also the views of 
competent authorities upon specific problems in 
South and East Africa. Among those with whom 
I have had conversations or correspondence, and 
to whom I am indebted for information, are Prof. 
H. J. Fleure, Mr. E. N. Fallaize, Dr. B. A. Keen, 
Dr. H. M. Steven, and Prof. J. H. Priestley. We all 
aim to advance progress and promote human wel¬ 
fare, and many of us are convinced that this can 
be attained only by scientific guidance. Upon 
statesmen and administrators is the responsibility 
of seeing that this guidance is rightly regarded and 
effectively used. 


Obituary. 


Dr. J, C. Mblvtll. 

R. JAMES COSMO MELVILL, of Meole Brace 
Hall, Shrewsbury, well known as a ooncho- 
logist and botanist, who died on Nov. 4, was bom in 
London on July 1, 1845, and was the son of James 
Cosmo Melvill, Under-Secretary of State for India, 
and the grandson of Sir James Cosmo Melvill, F.R.S., 
chief secretary of the East India Company. He was 
educated at Harrow and Trinity College, Cam¬ 
bridge, and entered the business of his uncle, 
Edward Hardcastle, travelling in North America, 
where he had opportunities for studying natural 
history and making collections. He later joined the 
firm of Messrs. G. and R. Dewhurst, of Manchester 
and Preston, serving as a director for many years. 

While at Harrow Dr. Melvill published, in con¬ 
junction with the Hon. F. Bridgeman, “ The Flora 
of Harrow In later years he accumulated and 
arranged three-quarters of the known plants of the 
world. The greater part of this .fine herbarium, con¬ 
taining many valuable plants and including some 
obtained by Charles Darwin during the voyage of 
the Beagle, was presented to the Manchester 
Museum in 1904. The remainder, which consist of 
the grasses and ferns of the world, together with 
about a third of the known seaweeds, will shortly 
be added to the others at Manchester. 

Dr. Melvill began to collect shells at the early age 
of eight, and during his lifetime this collection grew 
to be the largest known in private hands, compris¬ 
ing 22,500 species. He described more than 1000 
new species of mollusca, by himself or in collabora¬ 
tion with others, including the late Robert Standen. 
His conchological contributions are very numerous, 
and comprise descriptions of species from South 
Africa, the Persian Gulf, the Arctic and Antarctic 
regions. He joined the Conchological Society in* 
1880,and was president in 1889 and again in 1895-96, 
on each occasion delivering an excellent address. 
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He was an original member of the Malacological 
Society (founded in 1893) and was its president at 
the time of his death. 

In addition to botany and oonchology, Dr. Melvill 
took a keen interest in British insects and made 
quite a large collection. He was a member of the 
Linnean, the Zoological, the Entomological, and the 
Manchester Literary and Philosophical Societies, 
being president of the last in 1897-99. For many 
years he was on the Court of Governors and the 
Counoil of the University of Manchester. He was a 
member of the Manchester Museum Committee, 
being chairman for several years. During his resid¬ 
ence at Meole Brace Hall, he was honorary curator 
of the Shrewsbury Museum and served os president 
of the Caradoc Field Club. 

An all-round naturalist, Dr. Melvill’s knowledge 
of the mollusca was masterly, and on the occasion of 
the Victoria University conferring upon him the 
D.Sc., Prof. Lamb remarked : “ It is chronicled of 
Solomon that he spake of trees, from the cedar that 
is of Lebanon, unto the hyssop that springefch out 
of the wall, but it is not recorded that he also knew 
by heart all the shells from the Arctic Circle to the 
Persian Gulf. That double weight of learning was 
reserved for the accomplished systematise Mr, 
Cosmo Melvill, and those who know him will testify 
with what gracious modesty he sustains it.” 

J. Wilfrid Jackson. 


We regret to announce the following deaths: 

The Hon. Sir John Cookbum, K.C.M.G., president 
of the Child Study Society, who was premier chief 
secretary in J 889-90 of South Australia, on Nov. 26, 
aged seventy-nine years. 

Mr. Francis A. J. Fitzgerald, head of the Fitz¬ 
gerald Laboratories, Niagara Falls, and president in 
1916 of the American Electro-Chemical Society, on 
Oct. 26, aged fifty-nine years. 
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News and Views. . 


Jean Baptiste Pierre Lamarck died one hundred 
years ago, on Dec. 18, in his eighty-sixth year—a 
master of zoology whose work and thoughts gave fresh 
impetus to the progress of biology in his day, and in 
ours still enliven the unsettled controversy concerning 
the heritability of ‘ acquired * characters. Lamarck 
was a systematise and in these days when systematica 
is apt to be despised among the multiplying branches 
of zoology, it is well td be reminded that it was on his 
experience in the discrimination of species that his 
great achievements were based. The earliest of these 
bore upon the classification of animals. He investi¬ 
gated the rich fauna of fossil mollusoa in the Tertiary 
beds of the Paris basin, discovered that different 
species were distinctive of different beds, and gave 
at once an auspicious start to the palaeontology of 
invertebrates and a lusty push to the stratigraphi- 
cal conception of geological formations which his 
contemporary Werner had inaugurated. For the 
first time, he proposed a reasonable division and 
grouping of the invertebrate animals, which, apart 
from the insects, Linnaeus had bundled into a hotch¬ 
potch of 4 Vermes \ It was characteristic of Lamarck 
that his mind kept revolving the greater problems 
raised by his detailed work. Thus the satisfaction 
with which he at first regarded the linear arrangement 
of hie classification of the animal world gave way to 
doubt, and ultimately was replaced by the modem 
conception of a branching genealogical tree—a change 
of view which says much for the openness of the 
naturalist's mind at an age at which professors are 
nowadays compelled to retire. 

Evolution was in the air during the latter half of 
Lamarck's life, and close reasoning, founded upon a 
grasp of systematic detail and sequence, enabled him 
to make a notable advanco. He thought that chang¬ 
ing environment influenced the habits of animals as 
changing wants might influence habits, and new habits 
meant the adaptation of old structures. The crux of 
his position lay in his assumption that adaptations 
thus acquired by an individual became, without more 
ado, part of the stock-in-trade of its progeny. No 
theory has swung more completely between the poles 
of belief and unbelief than Lamarck's assumption of 
the heritability of 1 acquired 1 characters. At the first 
it was assumed without proof, and was held for years 
as being self-evident. Weissmann gave it a blow from 
which it ha* not yet recovered, and, for years after 
Weissmann’s analysis of the ’eighties, few zoologists 
of standing but regarded the transmission of acquired 
characters as being not only unproved but also theo¬ 
retically impossible. Fortunately, modem views are 
more elastic, and Lamarckism in a modified form has 
again its supporters amongst zoologists as well as 
botanists. 

The gale that set in over the south-west of England 
on the night of Dec. 6 last rose to hurricane strength 
in the early hours of Deo. 7, and a gust of 108 miles an 
hour was recorded. Much damage is reported both 
to shipping and also inland. It bore a striking re- 
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semblance to the storm of Mar. 8, 1922, which also 
gave a gust of 108 miles an hour and reached its 
climax at about the same hour of the morning. 
Slightly higher speeds have been recorded in other 
parts of the British Isles : 109 miles an hour at Dun- 
fan aghy (Donegal) on Jan. 28, 1927, and 110 miles an 
hour at Quilty (Co. Clare) on Jan. 27, 1920. The gale 
of Jan. 28, 1927, was in many respects the most 
remarkable of the four, in that it yielded gusts of more 
than 100 miles an hour, not only in Ireland but also in 
Scotland, and the average speed actually exceeded 
80 miles an hour for a time at Dunfanaghy. Winds of 
this strength are very rare outside tropical hurricanes 
and tornadoes. One might be tempted to regard them 
as very nearly the extreme limit of what can be 
achieved by a fast-moving secondary depression, in 
which the air motion can often be resolved into a more 
or less complete circular whirl and a motion of trans¬ 
lation, generally from west or south-west, the resultant 
wind being very strong where the two components are 
in the same direction, that is to the south or south-west 
of the centre. But it is doubtful whether this is the 
case. Sir Napier Shaw, in his well-known work on 
weather forecasting, mentions a gale associated with 
just such a fast-moving secondary that blew down 
hundreds of trees in Cambridge between 2 F.M. and 
4 p.m. on Mar. 24, 1895. This gale may be within the 
recollection of some of our readers. It was doubtless 
considerably more severe than the recent gale, and 
equally destructive storms have been recorded. 

The Barton power station of the Manchester 
Corporation and the proposed Battersea power station 
of the London Power Company are good illustrations 
of the difficulties inherent in working large steam 
stations, some of which electrical engineers and 
chemists are now successfully overcoming. The 
Manchester station is attacked because it is located 
in open country and the fumes emitted were de¬ 
leterious to vegetation. The Battersea power station 
is to be built in urban surroundings and near im¬ 
portant public buildings. By appealing against the 
injunction made against it by the Court of Appeal, 
the Manchester Corporation has gained a year during 
which it must abate the nuisanoe. The successful 
experiments carried out at the Grove Road Station 
showing how sulphur fumes can be eliminated from 
flue gases are very promising. According to a White 
Paper issued by the Ministry of Transport (Cmd, 3442, 
London : H.M. Stationery Office, 8d.), the Govern¬ 
ment Committee states that the possibility of eliminat¬ 
ing nearly the whole of the sulphur gas present in the 
fumes has been proved. It desires, however, that a 
more definite explanation of the mechanism of the 
oxidation of sulphurous to sulphuric acid should be 
forthcoming before it can report on the practicability 
of the process. We are surprised that the opponents 
of the Battersea power station do not suggest some 
other site and give figures to prove that it is practic¬ 
able. The problem of supplying London with elec¬ 
tricity is not an easy one. The demand now exceeds 
400,0P0 kilowatts, the capital involved is very large, 
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the prosperity of many industries depends on cheap 
electric power, and the comfort of hundreds of 
thousands of citizens is involved. Purely destructive 
criticism is not helpful. It is easy to put spokes in 
the wheel of progress. Our sympathies are entirely 
with those chemists and engineers who are doing their 
best to mitigate the objectionable components present 
in the fumes arising from the combustion of fuel. 

At a meeting of the Royal Anthropological Institute 
on Dec. 3, Mr. A. Leslie Armstrong described an 
archaeological expedition undertaken this year with 
the object of exploring caves in Rhodesia, and in view 
of the meeting of the British Association in South 
Africa. The cave of Bambata is situated near the 
summit of the mountain of that name, the highest 
in a group of typical granite hills lying on the south¬ 
east verge of the Motopo Hills. Through the work 
of the Rev. Neville Jones of Hope Fountain, and 
Dr. Arnold of Bulawayo, in 1918, the cave was known 
to contain important deposits and a frieze of wall 
paintings. Work was commenced here by the ex¬ 
pedition early in June. The relic bed proved to be 
nearly 20 feet in thickness, and provided for the first 
time in South Africa a definitely stratified sequence 
of cultures. At the base was a Lower Palaeolithic 
stratum, more than three feet in thickness, containing 
coup de poing of South African Acheulean (Stellen¬ 
bosch) facies. This was succeeded by a deep deposit 
of typical Mousterian character, above which, through 
a thicknesB of more than twelve feet, was a distinctive 
culture exhibiting Capsian affinities, but with Mous¬ 
terian tendencies or survivals. Burins were abundant 
in this culture, also a distinctive point, the gradual 
development of which was traced from a pure Mous¬ 
terian point, by well-defined stages, into a slender 
point of almost Solutrean teclmique. The upper 
layer of the deposit contained implements of micro- 
lithie form which are apparently ancestral to the Wilton 
culture of the Cape. The Mousterian zone was found 
to include definite intercalations of Capsian layers, 
separated and covered by layers of normal Mousterian 
character. This suggests the contemporary presence 
in this area of the two races before the Neoanthropic 
influence became dominant. At the Victoria Falls 
it was possible to correlate the Lower Paleolithic 
cultures contained in the residual gravels of the 
Zambezi River, with definite stages in the cutting 
back of the river gorge. The results demonstrate 
the great antiquity of Palaeolithic man in South Africa. 

Students of psychic phenomena will find much to 
interest them in an article entitled “ Spirit Hunting in 
the South Seas ”, which is contributed by Prof. B. 
.Malinowski to the Realist for December. In it he 
describes a manifestation by Tomwaya Lakwabula, a 
famous spirit-seer of the village of Oburaku in the 
Trobriand Islands of Melanesia, which came under his 
personal observation. It has always been a question 
how far the medicine man or shaman has availed him¬ 
self of impostifre in the manifestation of his powers or 
how far they were due to the effects of hysteria, auto- 
hypnosis, or some similar abnormal psychic state. It 
is evident that Prof. Malinowski is something of a 
sceptic, at least in regard to certain points in the 
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medium's operations. It would appear that there 
are two classes of seers. A minor class, and even 
this is not indeed numerous, visits the spirit world 
for short periods and receives visits from the 
spirits, who bring messages and foretell the future. 
The second class consists of the great' seers who 
occur but rarely in the history of the people. 
This latter olass falls into prolonged trances, not in 
secret as among the first class, but in the eyes of the 
multitude. It was one of these prolonged trances 
which came under Prof. Malinowski’s observation, 
lasting for more than a week. The call to this trance 
comes, the natives believe, from the spirits themselves. 

The first manifestation of the spirit-seer’s powers 
which Prof. Malinowski saw was at the mortuary wake 
of the chief, when after the nervous twitohings usual 
in such cases, the seer broke into song in a voice which 
was not his own but was recognised by the natives as 
that of the chief, and in a language which was not that 
of the natives, but was said to be of the spirit world. 
Immediately afterwards the poles and platform at the 
grave were violently disturbed. This, it was said, was 
caused by the spirit of the chief trying to return to the 
body. During the prolonged trance, seances were held 
nightly, when the villagers gathered round the hut in 
which the medium’s body lay extended on a couch 
visible from the door, and attended by his daughter. 
Although the seer at these seances sang both in his 
own and in an altered voice—on one occasion there 
were at least two changes, and once there took place 
the materialisation of a small bunch of betel nuts—no 
messages were delivered until the sixth or seventh 
night. These mossages dealt with practical affairs— 
the disposal of a canoe, the arrangements for the 
periodical ceremonial feast to be celebrated in memory 
of the deceased chief, and so forth. The voice in which 
these messages were delivered was not that of the 
chief, but of a man who was said to have been dead 
for some time. When the trance was over the seer 
appeared to be much emaciated, perhaps only natural 
as his food had been supplied by the spirit world, 
though Prof. Malinowski has his doubts on this point. 
He looked tired, and his mind at first seemed quite 
vacant; only slowly did his mental faculties return to 
normal. The whole account is extremely interesting, 
and although the very practical and apposite character 
of the messages from the spirit world arouses some 
suspicion, it seems a genuine case of an abnormal 
personality, possibly exploited with some skill. 

The undoubted power of the cinema as an influence 
in education has not, as yet, been harnessed in Great 
Britain. Other countries, notably Russia, Germany, 
Franoe,and the United States, have elaborated formula 
for the employment of the motion picture ; but we 
have lagged behind. Considerable expectations are, 
therefore, to be attached to the work of a commission 
of inquiry appointed by a conference of scientific and 
educational societies and institutions which was held 
on Nov, 27. In April of this year the Association of 
Scientific Workers took the lead by calling apreliminary 
conference, which appointed an organising committee. 
This committee acted in conjunction with the British 
Institute for Adult Education in drafting the report to 
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be presented and in calling the second conference. The 
report proposed the formation of a representative 
commission and defined its terms of reference with 
such breadth as to include an inquiry into the various 
aspects of mechanical visual and aural aids in educa¬ 
tion, films in relation to the general education and 
culture of the public, and the establishment of a 
central organisation to co-ordinate work, both research 
and informatory, on the motion picture in relation to 
general and specialist education. The constitution of 
the commission insures that its findings will be received 
with respect. The members include Prof. W, A. R. 
Ainsworth, who represents the Board of Education ; 
Mr. J. W. Brown ; Mr. A. C, Cameron ; Major A. G. 
Church ; Mr. E. Salter Davis ; Mr. J. Fairgrieve ; Sir 
Richard Gregory; Sir Benjamin Gott; Mr. G. T. 
Hankin ; Mr. F. A. Hoar© ; Sir Percy Jackson ; Dr. 
C. W. Kimmins ; Colonel J. M. Mitchell; Prof. 
J. L. Myers ; and it has power to co-opt additional 
members. 

Mb. Alan E. Munby read a paper to the Royal 
Institute of British Architects on Nov. 18, on the 
design of science buildings. He made a strong plea for 
greater efficiency in building, and pointed out that a 
little extra expenditure often meant a disproportion¬ 
ately great increase in technical completeness. One of 
the great difficulties of the architect lies in the absence 
of any consensus of opinion on the part of educationists 
and men of science as to the appropriate equipment for 
specific subjects, and Mr. Munby suggested that some 
generally agreed outline of requirements might be 
formulated' without undue difficulty As to the 
buildings themselves, the adoption of a unit will often 
simplify construction and assist in the allocation of 
space, but the architect must constantly bear in mind 
that the whole design must grow up together, and that 
the fixed fittings must be laid out on the plans, suitably 
spaced, at a stage to prevent the embarrassment of the 
general contractor by subsequent changes. After a 
consideration of the chief technical details, Mr. Munby 
stressed the importance an architect should attach to 
acquiring a thorough understanding of the highly 
specialised objects aimed at; only so can ho be in a 
position to deal intelligently with the various schedules 
of requirements that may be placed before him and to 
give them proper amplification in detail. Otherwise, 
we feel that sympathy would certainly be due to the 
professor who told Mr. Munby that he would much 
rather have an architect who knew nothing about 
science buildings than one who thought he knew 
something. 

The Annual Forest Report for Finland, 1927, 
recently published, depicts the wonderful progress 
which has been achieved in the introduction of a 
scientific management into the forests in the ten years 
since she established her independence during the 
period of the Kerensky Government in Russia in 
1917. Apart from the notable position Finnish 
timbers have obtained in the European soft wood 
export trade (she exported 1,263,000 standards of 
sawn material during the year), there are other im¬ 
portant directions in which Finland has been dealing 
with the forestry question from the point of view of 
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the economic necessities of the country as a whole. 
Finland is mainly a forest country; out of a total 
superficial area of 14,151,052 hectares, the foreet and 
waste lands cover 13,440,367 hectares. Any effective 
administration of the country must therefore inevit¬ 
ably be intimately bound up with a proper manage¬ 
ment of the forests. That this fact has been thoroughly 
appreciated the Report well displays. Laws have 
been introduced whioh afford protection to areas both 
in the north and on the seaboard and the islands, 
where disafforestation would lead either to denudation 
of mountain slopes or to the serious results of exposure 
to wind and storms. 

The question of the management in Finland of 
communal forests (namely, areas owned oolleotively 
by villages, etc.), and of those belonging to the Church 
and other bodies, has been met by placing the manage¬ 
ment in its main principles under the Forest Depart¬ 
ment. Another law has enabled the latter to maintain 
supervision over privately owned forests. The owners 
are not permitted to exploit their forests without 
making arrangements for re-stocking the areas felled ; 
the extent of the fellings made in any one area is 
also limited by sylvicultural principles. Commissions 
in each distriot, consisting of forest officials, are re¬ 
sponsible for the supervision, and purchasers of the 
materials to be felled on areas they buy have to 
submit to the Commissions on estimate of the amount 
of material they expect to fell. Thus a check has 
been instituted against over-felling on one hand, 
and on the other against leaving unregenerated a 
felled area. It is said that the private proprietors 
realise to the full the importance of this law and have 
readily fallen in with its requirements. Four forest 
schools are maintained and a research institute. The 
work undertaken by the professors and assistants in 
the latter is already becoming well known and will 
achieve results of lasting importance to Finland. It 
is a wonderful record for ten years. 

The brilliant success of the Deutsches Museum in 
Munich, in pushing to its furthest limits the use of 
motion in adding to the attractiveness of exhibits, 
has suggested similar developments in other countries. 
The latest project of the kind is a great scheme for a 
Museum of Soience and Industry in Chicago to ** re¬ 
veal the technical ascent of man”. According to 
Science Servioe, Washington, D.C., it is proposed to 
build in Jackson Park a replica in stone of the old 
Fine Arts building of the World’s Exposition of 1893, 
which is still standing. The new building will cost 
5,000,000 dollars, will be fitted for the exhibition of 
technical and scientific collections, and will possess 
about 400,000 square feet of floor area. Mr. Julius 
Rosenwald has endowed the Museum with 3,000,000 
dollars, to be spent on exhibits and equipment, but 
it is surmised that, as in Bavaria, municipalities, the 
great industries, and private individuals will hasten 
to add to the completeness of the stock-in-trade of 
the Museum. Work is to proceed at once, and by 
1933 the building ought to be completed and open to 
the public, although the wise decision has been ta ken 
that no attempt will be made to rush the collection 
and arrangement of exhibits. If the Deutaches 
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Museum be taken as a standard, the collections may 
ultimately be worth some 30,000,000 dollars. 

Tide Report of the meetings of the International 
Commission on Illumination, held in the United 
States in September 1928, is a volume of nearly 1300 
pages with 18 pages of index. The subjects dis¬ 
cussed included street lighting, glare, car headlights, 
daylight and artificial illumination of works and 
schools, standards, methods and appliances for 
photometry, diffusing and signal glasses, colorimetry, 
vocabulary, units and symbols. The principal 
decisions are given on pp. 9-20, and some of them 
are subject to further consideration after reports 
from the various national committees. The vocabu¬ 
lary is fixed so far as French and English are concerned, 
but the German, Italian, and Spanish terms have still 
to be determined. The e.g.s. units are to be used ; 
symbols are to be : F t luminous flux; 7, luminous 
intensity or candle power ; E f illumination ; if, bright¬ 
ness ; /?, luminous radiance; and L, quantity of light. 
The Geneva code for interior illumination is to be 
retained for the present and statistics for street 
lighting by modem methods are to l>e compiled. 
The proper method of specifying a coloured glass or 
a diffusing material is indicated, and plans outlined 
for setting colorimetry on an international scientific 
basis. 

The Multiple Industrial Fellowship on Portland 
Cement of the Mellon Institute of Industrial Research 
and the Eastern Face Brick Manufacturers’ Associa¬ 
tion have recently inaugurated a broad scientific study 
of the problems of bricklaying. So many factors are 
involved in the construction of a brick wall that it is 
necessary to limit the investigation to combinations of 
variables moat likely to occur in actual practice. The 
project has been under discussion for a considerable 
period of time ; experiments were begun by Dr. F. O. 
Anderegg, senior industrial fellow at the Mellon Insti¬ 
tute, and his assistants only after a satisfactory pro¬ 
gramme had been worked out. At the present time 
more than three hundred experimental brick walls or 
panels have been erected in order to find the most suit¬ 
able combinations of materials and workmanship. The 
following problems are being investigated : the rate of 
absorption and total absorption of moisture by brick ; 
the surface characters of brick ; the merits of different 
cementing materials, ranging from pure lime to pure 
cement, and of various sands and mortar pigments ; 
the effect of varying the type of backing, both as to 
material and size of unit; the results of variation in 
workmanship, including pointing, tapping, and the 
filling of head-joints ; the effect of variation in design, 
involving a study of coping and parapet construction, 
of capillary contact, of condensation, and of elasticity ; 
and the behaviour of mortar with reference to the 
other variables in all types of climatic conditions. 
All results of these studies are to be published for 
the benefit of those interested in building construc¬ 
tion. 

We record the foundation of a new scientific 
society, the Gesellschaft ftir Vdlkerkunde, which was 
formally constituted on Oct* 1 with a hundred and 
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sixty members. Though organised on a German- 
speaking basis, its membership is open to ethno¬ 
logists of all nationalities. There is an entrance fee 
of 3 marks and an annual subscription of 5 marks 
for 1929, and of 3 marks for subsequent years. 
A quarterly journal entitled Ethnologist#*. Studien, 
of which the first (a double number) has already 
appeared, is published on behalf of the Society by 
the Verlag Asia Major, under the editorship of Prof. 
Fritz Krause, Director of the Ethnological Museum 
at Leipzig and the first president of the Society. The 
journal will include ethnological papers in German, 
English, and French. Members have the privilege 
of obtaining the journal as well as the Ethnologische 
Anzciger and Anthropos at a reduced price. The address 
of the Society is, Museum fiir Vdlkerkunde, Johan- 
nisplatz, Leipzig, C.l. Further particulars may also 
be obtained from J, H. Driberg, 8 Tavistock Place, 
W.C.l. 

In the autumn issue of the Fight against Disease , 
the quarterly journal of the Research Defence 
Society, it is announced that a committee has been 
formed, with Lord Dawson of Penn as chairman, to 
perpetuate the memory of Henry Hill Hickman, who 
died in 1830, and was the first to suggest the use of 
oral inhalation for the production of anaesthesia 
during operations. ThiH committee has received 
sufficient support to enable it to restore Hickman’s 
tombstone and to place a memorial tablet in his 
native church of Bromfield, Shropshire. It is also 
hoped to be able to present his portrait to the Royal 
Society of Medicine and to establish a Hickman 
memorial menial for work of merit in anaesthesia. 
Donations may be sent to Dr. Cecil Hughes, 8 Cum¬ 
berland Mansions, W.l. 

The July number of the Transactions of the Mining 
and Geological Institute of India contains the address 
of the newly elected president, Mr. F. L. G. Simpson, 
which was devoted to a review of the mineral pro¬ 
duction of India for the forty-five years from 1880 
compared with that of the rost of the world, the de¬ 
tailed figures upon which his statements were based 
being given in a series of tables appended to the ad¬ 
dress. He shows, for example, that within the period 
named, the weight of coal produced in India has been 
increased twenty-one times, whereas in Great Britain 
during the same period it has only been doubled, and 
in the whole of the rest of the world has been increased 
three times. The tables referred to form a convenient 
summary of the mineral production of India over 
the period with which Mr. Simpson dealt. 

The Right Hon. Lord Cornwallis, chairman of the 
Kent County Council, has consented to act as president 
of the forty-first Congress and Health Exhibition of 
the Royal Sanitary Institute, to be held at Margate on 
June 21-28, 1930, and the following as presidents of 
sections: Dr. Andrew Balfour, Section A. (preventive 
medicine); Sir Henry Maybury, Section B. (engineer* 
ing and architecture) ; Lady Howard de Walden, 
Section C. (maternity and child welfare, including 
school hygiene); Sir John Moore, Section F. (veteri¬ 
nary hygiene). 
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Mjbssrs. Henry Sotheran, Ltd., 43 Piccadilly, W,l, 
have just circulated another part of their well-known 
“ Price Current of Literature Its number in 816, 
and, as usual, it contains very valuable bibliographic 
notes with reference to many of the works listed. 
The catalogue is in the front rank of those which reach 
us, and should certainly be seen by collectors and 
librarians. The present part gives particulars of 
nearly 3000 books relating to mathematics, astro¬ 
nomy, physios, and philosophy, including the famous 
Newton Library. 

Applications ore invited for the following appoint¬ 
ments, on or before the dates mentioned :—A technical 
assistant in the testing department of an Admiralty 
eetablislunent at Portsmouth—The Secretary of the 
Admiralty (C.E. Branch), Whitehall, S.W.l (Dec. 17). 
A junior engineering assistant under the Corporation 
of Kingston-upon-Hull—The City Engineer, Guildhall, 
Hull (Dec. 18). An assistant pathologist for work in 
connexion with the radium 4 bomb ’ treatment of 
cancer at the Westminster Hospital—The Secretary, 
Westminster Hospital, Broad Sanctuary, S.W.l 
(Dec. 21). A pathologist and bacteriologist at the 
Cumberland Infirmary, Carlisle—The Secretary, Cum¬ 
berland Infirmary, Carlisle (Doc. 31). A researoh 
fellow in the Department of Glass Technology of the 
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University of Sheffield—The Registrar, The Uni¬ 
versity, Sheffield (Dee. 31). A junior scientific 
officer in the Air Ministry's Scientific Research Pool, 
primarily for work at the Royal Aircraft Establish¬ 
ment—The Chief Superintendent, R.A.E., South 
F&mborough, Hants (Jan. 1, quoting A. 397). A 
lecturer and organiser in horticulture in the Depart¬ 
ment of Agriculture, the University, Leeds — The 
Registrar, The University, Leeds (Jan. 6). A director 
of the Apia Observatory—The High Commissioner for 
New Zealand, 415 Strand, W.C.2 (Jan. 25). A chief 
agricultural officer in Sind, under the Director of 
Agriculture, Bombay Presidency—The Secretary to 
the High Commissioner for India, General Depart¬ 
ment, 42 Grosvenor Gardens, S.W.l (Jan. 31). A 
whole-time secretary to the School of Oriental Studies 
—The Director, Sohool of Oriental Studies, Finsbury 
Circus, E.C.2 (Mar. 10), A junior assistant under the 
Directorate of Ballistics Research of the Research 
Department, Woolwioh—The Chief Superintendent, 
Research Department, Woolwioh, S.E.18. An assist¬ 
ant agricultural officer under the Kent Agricultural 
Committee—The Chief Agricultural Officer, Sessions 
House, Maidstone. A scientific assistant at the 
Imperial Bureau of Plant Genetics—The Director, 
Imperial Bureau of Plant Genetics, School of Agri¬ 
culture, Cambridge. 


Our Astronomical Column. 


Recent Fireballs.—Mr. W. F. Denning writes : “ On 
the first few nights of the present month brilliant 
meteors were unusually abundant, and several of 
them were of startling lustre though without detona¬ 
tions. On Dec. 2 at about fl p.m. a fireball gave a 
brilliant display over the south of England. Another 
followed about four hours later, and a third, which lit 
up the whole countryside, blazed out just as the 
morning twilight came on Dec. 3. This object passed 
from south-east to north-west over England and 
gave a vivid flash at its disapj>earance, quite dazzling 
in its intensity. About half a dozen other fireballs 
made their appearance between Dec. 2 and 5, and the 
curious fact in connexion with them was that they 
apparently had their derivation from different 
systems* About sixty observations have come to 
hand descriptive of these object*, and when further 
data come m it will b© possible to compare them and 
make certain deductions as to the heights, velocities, 
and directions of the various meteors concerned. 

* 4 It is a pity that these fireballs are seldom correctly 
described. Few people possess a good knowledge of 
the constellations, and so it happens that casual 
observers are seldom able to describe a meteor’s path 
in the sky with accuracy.” 

Commensurabilitics of Periods of Planets and 
Satellites. —L. W. Topham contributes an article on 
this subject to the Observatory for November. He 
points out that there are very numerous oases in the 
solar system of close approximations to oomraensur- 
ability. The best known is the 2 to 5 ratio in the 

C ods of Jupiter and Saturn ; also the period of 
jfcune is nearly twice that of Uranus ; among the 
satellites there is a relation between I, II, III of 
Jupiter ; and in those of Saturn the periods of 
Tethys and Dione are nearly twice those of Mimas 
and Enceladus. He thinks it is reasonable to oori* 
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elude that those relationships have some cosmogonic 
cause. Ho suggests that the satellites originally 
existed as clouds of corpuscles round their primaries ; 
once a condensation was formed in these, other con¬ 
densations might be set up, by resonance or some 
similar process, at distances where the period bore 
some simple relation to that of the first condensation. 
This would involve the conclusion that the relations 
originally held exactly, and that the cloud of oor- 
puscles acted as a resisting medium, which was 
densest near the primary, so that the periods of 
satellites in this region were relatively more shortened 
than those of the more distant ones. This suggestion 
is shown to accord with many of the relations that 
he has noted in the article. 

Aurorae.— B.A.A. Journal, Vol, 40, No. 1, contains a 
report from Mr. W. B. Housxnan on the observations 
of auror© from July 1928 to June 1929. The greater 
number were observed by Mr. A. Johnson at Harolds- 
wiok, Unat, Shetlands, There is stated to have been 
increased auroral activity during the period, the 
displays during the magnetic storms of February and 
March being especially beautiful. For some years 
the aurorae have been tabulated in the report by the 
days of the solar rotations reckoned from the zero 
values of Lo according to Carrington's system. The 
region of maximum activity has been slowly shifting 
forward in solar longitude. In 1926-27 the numbers 
of aurorae in the four solar quadrants were 13, 28, 24. 
11 respectively : in 1928-29 they were 18, 23, 26, 8. 
The region of maximum activity has shifted from the 
second quadrant to the third. This may mean that 
the solar regions chiefly concerned in these disturb¬ 
ances have a somewhat slower rotation than the Value 
used by Carrington. In each period the sum of the 
numbers for the two middle quadrants is about 
double that of the first and fourth. 
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Research Items. 


Religion of the Torres Straits Islanders.— Dr. Haddon's 
Frazer Lecture for 1920, “ The Religion of a Primitive 
People ”, delivered in the University of Liverpool, has 
now appeared in the Annals of Archceology and 
Anthropology, The Islands fall into three groups, in 
which culture was practically at the same stage, except 
in so far as affected by the fertility of the soil. For in 
the eastern islands the soil was rich enough to support 
the inhabitants on their garden produce, whereas in 
the other two groups they had to depend upon fishing. 
The Islanders are all Western Papuans, but belong 
to different stocks, two being long-headed, while the 
third has a broad head. When the white man 
arrived, the Western Islanders practised totemism, 
but among the Eastern Islanders it had disappeared. 
They believed in tho continuity of life after death. 
Certain pantomimic ceremonies connected with this 
belief were said to have come from the island of Dam, 
off the coast of New Guinea, In the west the great 
funeral ceremonies were also the occasion for cere¬ 
monies connected with dugong hunting, when the 
spears, etc,, were given fresh power. At these cere¬ 
monies the spirits of the dead were believed to be 
present. The ceremonies of Mer consisted of two 
main elements: (1) the dramatisation of a legend 
accounting for various matters connected with funeral 
ceremonies, and (2) the pantomimic representation 
of persons recently, and remotely, deceased as denizens 
of the spirit world. Certain men in Mabuiag were said 
to have friends in the spirit world and to have a gift 
of spirit divination. At Mawata a turtle ceremony 
was celebrated when the turtle were breeding. Vari¬ 
ous ceremonies in which masked dancers took part 
ensured good fishing and the ripening of wild fruits. 
Hero-cults invading the islands afforded an inspiring 
and consolidating influence previously lacking, but 
their origin is still obscure. 

Abnormal Teeth in Mammals.—A weighty paper 
on abnormal teeth in certain mammals, and particu¬ 
larly in the rabbit, hew been published by the veteran 
zoologist, Prof. W. C. McIntosh, who has just cele¬ 
brated his ninety-third birthday (Trans, Roy. Soc. 
Edinburgh , vol. 66, 1929, pt. 2, p. 333). The chief 
contributions on the subject are summarised, and 
many new examples of abnormality are described 
and illustrated in 103 text-figures. The conclusion 
is reached that, amongst rabbits and other mammals 
as well, there is a close connexion between abnormal¬ 
ities of the teeth and congenital defect or disease. 
No ease of abnormality in the teeth from injury was 
met with, and when injury was apparent, os in the 
distal arch of the mandible of a cat, the disrupted 
teeth were of normal structure. 

Physical Basis of Emanation Therapy. —A recent 
paper by Prof. Stefan Meyer in the Sitzungsberichte of 
the Academy of Soienoes of Vienna (vol. 138, jj. 667) 
deals with the history of radium emanation in the 
body after it has been administered for therapeutic 
purposes. Whether it is introduced by way of the 
lungs or stomach, by far the greater proportion re¬ 
appears in the air exhaled from the former organa. 
The content of emanation in the breath varies in a 
simple way with time, rising to a maximum and then 
falling off after administration in solution, and falling 
off continually but not exponentially when it lias been 
introduced diluted with air. The two curves showing 
the amount of emanation, in the breath at various - 
times belong to types which are well Jpnwn in the 
theory of the growth and decay of radio-active 
elements, but in this case the* half-period 'corresponds 
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to transfer of emanation from one part of the body to 
another. The rate of transfer varies both with the 
individual and with his condition, but approximately 
ten minutes are required to evacuate naif of the 
emanation in the lungs by way of the mouth, and 
about half an hour elapses before half of a charge of 
emanation in the stomach has been absorbed and 
passed to tho lungs. When emanation is absorbed by 
the blood from the lungs and again returned to them, 
the corresponding hall-period is much the same as 
when it is passed from the stomach to the lungs. Other 
investigations are described in the same paper, which 
should prove to be a valuable contribution to the 
theory of radium therapy. 

Fisheries Industry in Japan.—Among the most 
important industries of Japan is that of fishing, some 
figures regarding which were given by Mr. S. Kato in 
a paper to the World Engineering Conference held in 
Japan at the beginningof November (see Engineering , 
Nov. 16, p. 662). Japan is said to have an output of 
more than 2,000,000 tons of aquatic products, all but 
twice as big as that of Great Britain and Ireland. 
The fishing industry in Japan employs more than 
1,000,000 people and 360,000 boats, as against the 
90,000 men ami 20,000 boats employed in Great 
Britain. The output per head and per boat in Japan 
is therefore comparatively small, but Mr. Kato gave 
particulars of tho steam and motor fishing boats 
being developed in Japan by which the industry will 
be made more efficient. These boats aro for bonito 
fishing, seine fishing, and for crab canning. Bonito 
fishing is carried on from April to September, and 
the boats for this are of 100 tons, witli Diesel engines 
of 200 horse-power. The twin-screw seine fishing 
boats are somewhat smaller, but the floating canneries 
for crab fishing run from 700 to 4000 tons and are 
steam vessels. A 3000-ton steamer carries 2000 tons 
of coal, 20,000 cans, anil 800 tons of fresh water. In 
addition to its crew, it has some 460 fishermen and 
other workmen. Such a parent ship is accompanied 
by motor junks and motor boats for the actual 
fishing. The equipment of a large crab cannery 
includes crushing, pressing, and drying machinery to 
make fish oil and fish meal from crab-waste. 

Fauna of Pitcher Plants.-The general principle of 
the insect-trap in pitcher plants is well known, and the 
organisms ordinarily found living in tho fluid of the 
itchers are of an exceptional character. Since the 
uid contains both proteolytio enzymes and bacteria, 
it would suggest the occurrence in those organisms 
of antiproteases to safeguard them from the action 
of the protease- a fact that has been shown to occur 
by Hepburn and Jones in the case of a fly larva 
(Scvrcophaga sarracenice). In Part 7 of Vol. 6 of the 
Journal of the Malayan Branch of the Royal Asiatic 
Society, Mr. Cedric Dover discusses the pitcher-plant 
fauna of Singapore Island with particular reference 
to the resistance of mosquito larva? to the action 
of the pitcher fluid. His experiments indicate that 
many of these larva living in such situations contain 
a potential pepsin resistance, wliich is developed in 
the presence of pepsin, and he suggests that a bio¬ 
chemist should study the question more fully. If his 
conclusions are substantiated, they would seem to 
indicate that environment is a powerful factor in 
altering the constitution of ait organism. It is note¬ 
worthy that Culioid larva obtained from stagnant 
water were only able to survive in the pitcher fluid 
for a few hours, being almost completely dissolved in 
three or four days. Among the fauna of these plants, 
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Batraohian larvae, fly larvae, Protozoa, and other 
organisms are dealt with by different authorities in 
the groups concerned. 

Australian Coleoptera of the Family Dryopidse.—In 
the Australian Zoologist, Vol, 6, 1929, pp, 50-71 
(7 plates) Messrs. H. J. Carter and E. H. Zeck contri¬ 
bute an importaiit paper on the Australian represen¬ 
tatives of this family of beetles. These insects mostly 
frequent clear mountain streams ; they are email or 
minute creatures varying from 1 mm. to 6 mm. in 
length and very little is known concerning their 
biology. Although aquatic, they possess no special 
adaptive organs and are quite unable to swim. They 
crawl about on the bottom of the water, and the 
authors record having kept living examples in a vessel 
of water for five months, without detecting any 
apparent attempt on the part of the insects to reach 
the surface. Comparison with the New Zealand 
fauna reveals the interesting fact that all the Aus¬ 
tralian species, excepting two, belong to the sub¬ 
family Helminte, which is unknown in New Zealand. 
The authors list forty -one species, and of these twenty 
are described as new : two new genera are also dia- 
gnosod. The paper is illustrated by exceptionally good 
figures of these obscure insects, drawn by Mr. E. H. 
Zeck. 

A Revision of the Copepod Genus Sapphirina.— 
Anyone who has had the experience of examining a 
rich sample of plankton from tropical seas will prob¬ 
ably recall his first meeting with a specimen oi one 
of the largo species of Scvpphirina or Copilia. These 
extraordinary copepods may bo very large— 8. iris is 
5-7 mm. long—leaf-like creatures so wholly trans¬ 
parent that their presence is perhaps only first real¬ 
ised when puzzling streaks or markings appear above 
some otfcer object which is being examined. While 
the beauty of these transparent copepods and the 
problem of their life-history and probable semi- 
parasitic relation to Salpa make them of unusual 
general interest, their systematic study is extremely 
difficult. Lehnhofcr (Wise. Ergeb. Deutsch. Tief&ee- 
Exp*, 22, Heft 5 ; 1929) has now given a revision of 
the whole genus Sapphirina which raises some points 
of special importance. He recognises 10 sharply de¬ 
fined species, but the remainder he finds impossible 
to treat in the same way. Six of them are bracketed 
in pairs as the extreme forms of unbroken variation- 
serios ; for example, auronitens - sinuicauda — while 
nigromaculata, Cls. and ecarlata Giesb. are dealt with 
as " angen&herten Arten ” separable only by small 
differences in size and doubtfully distinct. Lehn- 
hofer gives in all oases curves of measurements which 
illustrate clearly the variability of the species. This 
revision is purely systematic and does not appreci¬ 
ably advance our knowledge of the biology of the 
genus. Its chief interest lies in the presentation of a 
good example of the conception of species as groups 
with extremely wide range of variability, the limits 
of which arc with difficulty definable. 

Antarctic Anemones.—Dr. Oscar Carlgren and 
Dr. T. A. Stephenson describe five new species of 
Actiniaria from the Australian Antarctic Expedition, 
1911-1914 (Scientific Reports , vol. 9, Part 2, Series C, 
Zoology and Botany, April 1929), fourteen species in 
all being recorded. Embryos were found in the 
ccelentorio cavity in Helianthella kerguelensis , probably 
having entered the coelenteron from the brood pouch. 
In Bunodactis sulcata , contrary to Clubb’s statement 
that there are several brood pouches, there was found 
to be a single brood pouch containing large embryos 
with much yolk consisting of fat globules. Line 
drawings in the text illustrate various anatomical 
features,' but there are no figures of the whole animals. 
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Effect of Genes on Crossing-over. —A detailed 
analytical study of the influence of particular genes 
on the crossing-over which takes place in the chromo¬ 
some to which they belong has been made by Sere- 
brovsky, Ivanova, and Ferry (Jour. Genetics, vol. 21, 
No. 2), using the genes y {yellow), a recessive lethal, 
and a dominant lethal (notch) at the left end of the 
A"-chromosome. It is found, in an investigation in¬ 
volving some 60,000 flies, that the introduction of 
mutations into a chromosome is accompanied by 
changes in the crossing-over values, especially near 
the locus of the introduced mutation. The amount 
of such change is greatest for the notch lethal and 
least for y. This work is a continuation of work 
which began with the investigation of the effect of 
the gene 4 purple * on crossing-over. The presence 
of notch lethal increased the cross-overs Detween 
eosin and echinus. Similarly, the recessive lethal 
increased the crossing-over in loci near it, but with 
yellow the result was not so clear. The results are 
explained in terms of the presence-absence hypo¬ 
thesis. It is supposed that the appearance of a 
recessive gene actually shortens the chromosome, 
corresponding to a slight deficiency, and leads to 
asymmetry, reducing the amount of crossing-over. 
The introduction of genes into the chromosome mate 
will tend to lessen this asymmetry and so increase 
the amount of crossing-over. 

Studies on Ranunculus ,—Mixed sexual forms of 
flowers in Ranunculus have been recorded for many 
years and are now being intensively studied by Messrs. 
Marsden-Jones and Turrill. In a recent paper (Jour. 
Genetics,vol. 21, No. 2) they record preliminary data re¬ 
garding crosses between the various sex-forms, but thus 
far no consistent interpretation of the results appears. 
Observations are also made on the yellow, lemon, and 
pale forms of II. acris and R. bulbosus . Tlieso colours 
are independent of the sox expression, and it is found 
that plants of all three colours can be heterozygous 
for colour. In a field in Warwickshire the distribution 
of the pale flowered individuals indicates that they 
have spread from a single mutational ancestor. Mr. 
R. O. Whyte, who is co-operating in a cytological 
study of the ‘ intersexes \ has obtained some in¬ 
teresting results. Male, female, and intermediate 
forms are found to differ in the length of the interval 
between the critical stages of pollen and embryo sac 
formation. This is associated with differences in the 
functional activity of the tapetum, which in turn may 
be determined by differences in the vascular supply 
to tho different types of flowers. In the form with 
‘female’ flowers, the reduction divisions in anthers 
and ovules are coincident, whereas in nonnal herma¬ 
phrodite plants the anther meiosis is muoh earlier, 
and the tapetum fully functional. Another interesting 
fact brought out by these and other studies is that 
whereas the chromosome number for normal R. acris 
is 14 in England, Sweden, and New York, at Tzarskoe 
Selo 12 were found. The studies of Sorokin in America 
indicate instability in other characters associated with 
gynodimorphism and variations in the chromosome 
content of the nuclei. 

Fossil Vertebrates of North America.—The Carnegie 
Institution of Washington has produced Volume 1 of 
the “ Seoond Bibliography and - Catalogue of the 
Fossil Vertebrate of North America ” (Publication 
No. 390), by Dr. O. P. Hay. There are filS pages of 
bibliography, and an examination of this section 
makes the title of the work appear a little misleading, 
seeing that the entries cover a much wider range than 
American vertebrates alone. There ore, for example, 
more than seven columns devoted to Huxley's papers, 
or,, to come to modem fimes, some ten columns to 
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Abel’s works, which again cover a wide field of 
pal&antologtcal investigation. Of this discrepancy 
between title and contents one can scarcely complain, 
seeing that the larger the bibliography is the more 
useful it is likely to prove. The second section con¬ 
sists of 400 pages devoted to a classification of extinct 
vertebrates from fishes as far as the amphibia, a supple¬ 
ment and index. A full cross reference to authors 
is given under each species mentioned in the cata¬ 
logue. Errors in a compilation of this kind must be 
expected, but these are far outweighed by the obvious 
value of the work to students, whose time in searching 
out references will be much saved, and they owe a 
debt of gratitude to Dr. Hay for this great and 
laborious work. Its continuation, which is promised, 
will be welcomed. 

Survey by Air Photographs.—The methods of 
surveying by the use of air photographs was the 
subject of a recent Professional Paper of the Air 
Survey Committee of the War Office. A continua¬ 
tion and amplification of that paper now appears in 
“ Extensions of the ‘ Arundel * Method ”, by Captain 
M. Hotine ( Professio'nal Paper , No. 0, 4 s, net.). The 
* Arundel ’ method was designed for areas in which 
differences in ground height are less than one-tenth 
of the flying height. Among other aspects of the 
problem, this paper deals with the extension of the 
method of survey to mountainous areas. For this 
purpose an experimental survey was made of Glen 
Clova in Forfarshire (Angus), and the result is 
published on a scale of 1 to 20,000 with a contour 
interval of 50 feet. It was found necessary to set 
the time interval of exposure for overlap by observa¬ 
tion on the high ground, for the normal overlaps, 
forward and lateral, are otherwise shortened or 
excised for considerable elevations. The lighting of 
steep slopes involves consideration in time of flying, 
the eastern and western slopes being best photo¬ 
graphed in the morning and evening respectively. 
Valley mists and vertical air currents were minor 
difficulties and the pilot had difficulty in maintaining 
a constant height over this type of country. The 
paper goes on to consider contouring and plotting. 

Superconductivity in a Compound.—A fresh case of 
superconductivity is described by Prof. W. Meissner 
in a communication from the Physikalisch-Teeh- 
nisohe Reichsanstalt appearing in the issue of the 
Zeitschrift fiir Physik for Nov. 9. When copper wire 
is heated in the vapour pf sulphur, it passes into 
copper sulphide (CuS) without change in geometrical 
form. The resulting material has a specific resistance 
of 4 x I0’ 5 at 0° C., and—taking this value as a con¬ 
venient unit—a resistance of 0*30 at the temperature 
of liquid air (86° absolute), and one of 0*02 in boiling 
hydrogen (20° abs.). At the normal boiling point of 
helium (4° abs.) the resistance has fallen further, to 
0-004, but below this temperature it remains almost 
constant down to 1 *60° absolute, when a sudden drop 
takes place to an immeasurably small quantity, 
which then persists for temperatures below about 
1 ’55°. The occurrence of superconductivity in a 
compound is in itself important, and it is also remark¬ 
able that the residual constant resistance found im¬ 
mediately before the superconducting state is attained 
has the small value which has hitherto always been 
found to be associated with very pure metals. 

Structure of Complex Compounds. —The structures 
of complex polyacids is now generally explained by 
a theory due to Miolati and Rosenheim, based on 
W*rners theory. Whilst this enables a considerable 
amount of order to be brought into the chemistry of 
these compounds* it is not always satisfactory and 
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is sometimes rather arbitrary. In the April and 
October numbers of the Journal of the American 
Chemical Society t L. Pauling has put forward an 
alternative method which seems to offer possibilities 
in those cases where the structure may be regarded 
as formed of anions and cations. The ipethod is 
somewhat on the lines of that used by W. L. Bragg 
in elucidating the structure of silicates and depends 
on the use of crystal data. In considering the 
tungstosilicate ion, for example, it is pointed out 
that the crystal radius of the ion W +a is such that six 
oxygen ions could be grouped about it at corners of 
an octahedron. Stable complexes can then be formed 
by arranging WO 0 ootahodra in such a way tfcat they 
share comers with eaoh other. A number of subsidiary 
principles enter, for which the originals must be 
consulted. 

Optical Activity of Diphenyl Derivatives.—-Prof. 
Kenner’s discovery of optical aotivity among de¬ 
rivatives of diphenio acid has led to the adoption of 
the interesting suggestion of W. H, Mills that the 
presence of substituents near to the junction of the 
two aromatic nuclei produces mechanical interference 
of free rotation of the nuclei about their common 
link. This view has been supported by the work of 
Meisenheimer and, in the November issue of the 
Berichte der deutschen chemischen Gesellschaft , further 
experimental evidence in support of it is brought 
forward by F. Pufahl, who describes some hitherto 
unknown derivatives, which contain Hubstituents in 
the 5*5" positions. These resemble the 4*4' de¬ 
rivatives in being optically inactive and in giving rise 
to anhydrides. Thus the resolution of derivatives 
into optical isomerides appears to be confined to such 
as contain substituents in the 6-0 positions. 

Rates of Saponification of Oils.—Very little work 
has been done on the rates of saponification of oils 
and of pure triglycerides by aqueous alkali, and the 
experiments described by McBain, Humphreys, and 
Kawakami in the October number of the Journal of 
the Chemical Society , which add considerably to the 
information on this subject, are therefore of interest. 
A large number of materials, including commercial 
oils and fats, were used, and the rates of saponification 
by soda were measured under strictly comparable 
conditions. All reagents were kept in large excess 
except the dilute hydroxide, the rate of disappearance 
of which was followed by means of the hydrogen 
electrode and was found to be unimolecular so far as 
the hydroxyl ion is concerned. A soap was used as a 
constant emulsifying agent and the liquid was rapidly 
stirred. Castor oil was most rapidly saponified, and 
colza oil most slowly. Lard is rather rapidly saponi¬ 
fied, but olive oil slowly, this oil being next to colza 
oil. Two specimens of lard showed rather different 
rates. The range of time is great, being 200-fold for 
the extreme cases. This is due, according to the 
authors, to the different ease and degree of emulsifi¬ 
cation of the various oils. In saponification, as in 
other related fields, reactions are supposed to take 
place at the interface between oil ana water and not 
in either phase, and hence the primary factor is the 
development of this interface, which is favoured by 
emulsifying agents and by the degree of readiness of 
the oil to be emulsified. Free fatty acid in the oil 
increases the readiness to emulsify. Apart from 
castor oil, there is a relation between iodine value 
and rate of saponification, unsaturated oils being 
slower than saturated. Multiple double bonds in the 
carbon chain seem to inhibit saponification more than 
single ones such as oleate radicals. There is no rela¬ 
tion between the emulsifying power of a soap and the 
emulsifiability of the corresponding oil. 
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Water Power Development in Canada and Malaya. 


A NOTABLE step in the development of Canadian 
water power resources has just been taken in 
the inauguration by His Excellency the Governor - 
General of constructional operations for the power 
house which is to be erected by the Beauhamois 
Power Corporation just above the shores of Lake St, 
Louis, near the village of Beauhamois. 

The scheme includes a canal for the diversion of the 
water of the St. Lawrence River for power production 
and also for navigation purposes. This canal, work 
on which has been commenced by the formation, 
simultaneously, of two dykes at Valleyfield, when 
completed, will have a depth of 30 ft., which will be 
sufficient to accommodate the largest vessels now 
navigating the Great Lakes. The power station Will 
utilise the 83 ft. fall in the St. Lawrence River between 
Lakes St. Francis and St. Louis, which lie just above 
the city of Montreal. It is claimed that it will ulti¬ 
mately become the largest hydro-electric generating 
station in the world. 

The present programme is to provide a develop¬ 
ment of 200,000 horse-power by Oct. 1, 1932, but it 
will be possible to increase this figure, which is the 
minimum limit, to 350,000 h.p. by the same date, if 
so required, and a primary objective of 500,000 h.p. 
has been decided upon by the executive officials of 
the organisation. The extent of ultimate develop¬ 
ment will depend on the quantity of water permitted 
to be diverted from the St. Lawrence. The company 
has, at present, been conceded the right to divert 
40,000 cujsec. (cu. ft. per sec.). Across the river on 
the left bank, the Cedar Rapids installation of the 
Montreal Light, Heat, and Power Consolidated is 
generating 200,000 h.p. from a head of only 32 ft. 
If this water were diverted through the Beauhamois 
Canal, it is claimed that there would be a threefold 
economy and that nearly 600,000 h.p. could be 
developed. It is stated, furthermore, that an ultimate 
development of two million hj). would be possible 
if the whole of the water in the 8t. Lawrence channels 
were diverted through the canal. 


In the meantime, the project in hand involves the 
expenditure of 16,000,000 dollars on > the canal and a 
total expenditure estimated at 65,000,000 dollars for 
the installation of 500,000 h.p. During the next 
three years the countryside on the south bank of the 
St. Lawrence from Beauhamois to Valleyfield will be 
the scene of constructional operations of consider¬ 
able magnitude among enterprises in the history of 
Canadian water power development. 

In the Metropolitan Vickers Gazette for October 
there is an interesting account of the Perak River 
hydro-electric scheme which is being erected in the 
Federated Malay States and will be opened next year. 
It illustrates some of the difficulties that have to be 
overcome in setting up one of the latest products 
of engineering skill in the Far East. The photo¬ 
graphs shown of 66-kilovolt overhead wires and sub- 
statiqYis are very similar to corresponding systems in 
EiiropS. ** 

The main supply station is a hydro-electric one 
situated on the west bank of the Perak River, sixty 
milos north of Malim Nawar. It is the main supply 
station but it works in parallel with a steam station. 
All the outdoor substation structures are flood-lighted 
at night. Double parabolic reflector type projector 
lamps are fitted on the top of steel poles fifteen feet 
high. The only objection to the lighting is the fatal 
attraction it has for the many insects with which the 
country abounds. The crowds of flying beetles round 
these lamps sometimes alarm the superstitious watch- 
men. The working of the whole system is almost 
entirely automatic. The Cambridge Instrument Co. 
has supplied the temperature indicators and alarm 
equipment for the whole scheme. Thermocouples 
are provided, the temperature of the cold junction 
being kept constant by a thermostat. Chinese, 
Indian, and Malay native workmen were employed. 
The atmosphere compelled attention to all flesh 
wounds, but the iodine treatment caused the natives 
to flinch, although they would cheerfully cauterise a 
wound with a lighted match. 


Conversion Tables for 

T>ROF. PIO EMANUELLI, secretary of the Vatican 
Observatory, has just published ari extensive 
table for the conversion of Right Ascension and De- 
clinatiorvinto galactic co-ordinates, which forms an 
appendix to vol. 14 of the Publications of the Ob¬ 
servatory. 

The author gives a summary of the various posi¬ 
tions of the north galactic pole as determined by dif¬ 
ferent authorities, and decided to adopt Newcomb’s 
value (slightly modified), rather than a combination 
of different values. The adopted position of the pole 
for the equinox of 1000 is R.A. 191 *1°, North Decl. 
26*8°. It is within half a degree.of Heis’s position. 

In reducing to galactic co-ordinates, a zero of galac¬ 
tic longitude must be selected. Most authorities up 
to the present have adopted the intersection of the 
galactic equator with the equator of 1900. This is 
open to objection ainoe the equator changes greatly 
owing to precession, and the equator of 1000 would be 
very inconvenient in distant epochs in the future. 
Dr, lanes suggested using the g&laotio longitude of 
the solar apex, which is assumed to be R.A. 270®, 
North Decl. 80°, for the equinox of 1900. This is the 
value adopted in the tables, although the author,points 
out that the International Astronomical Union decided 
both in 1925 and in 1928 that the star Alpha Cygni 
should be taken as the zero of longitude. It has the 
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Galactic Co-ordinates. 

double advantage of being close to the galactic equator 
(distance one degree) and of having almost insensible 
proper motion. Further, it is a definite and brilliant 
point, whereas the solar apex is invisible, and is 
uncertain by a few degrees ; moreover, it is 22° from 
the galactic equator. However, the table can easily 
be adapted to give longitudes from Alpha Cygni; 
it is only necessary to subtract (not odd, as erroneously 
stated both on p. xv and p, xix) the quantity 27*9° ; 
another erratum in the tables is that this correction 
is stated to vary with the epoch ; it is constant and 
independent of precession. The correction 1 to reduce 
the longitude to the intersection of the galaxy with 
the equator of 1900 is +23-6° ; with the equator of 
2050 it is + 23*8°. 

The tables give l , 6, the galactic longitude and 
latitude, to the nearest tenth of a degree for every 
ten minutes of time in R.A. and every degree of 
declination. There is a supplementary table far every 
minute of BA. in the neighbourhood of the galactic 
poles. Attention should be paid to the short list of 
errata at the end of the tables, 

Rev. J. G. Hagen, S.J., the Director ofthe Observa¬ 
tory, contributes a preface, in which he notes that the 
tables will be applied to obtain the galactic oo»prdinfttes 
of the nebuke observed by him ; they will be mapped 
on an equal-area projection, . 
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Rice Grass and Land Reclamation. 

rf^HE economic possibilities of Spartina Townsendii, 
commonly known as rice grass, are described 
in an illustrated booklet issued by the Ministry of 
Agriculture (Miscellaneous Publications, No. 66, price 
m>). The grass, a tall rhizomous, deep rooting plant, 
occurs on maritime muds and was first recorded in 
England on the Southampton salt marshes in 1870. 
Its spread along the south ooast has been very rapid, 
from fifteen to twenty years being usually sufficient 
for the conversion of waste land into continuous 
meadow. Propagation is effected by seed or frag¬ 
ments of runners. 

The value of Spartina lies in the fact that it is 
particularly suitable for land reclamation and pro¬ 
tection, and at the same time can be used for feeding 
to stock. The grass, owing to its extensive under¬ 
ground system, has the property of binding the mud 
in which it grows, and with the help of silting brings 
about a rise in the level of the land. Valueless mud 
flats can thus be brought into use, and sea wallsorbanks 
protected from erosion by consolidation of the mud in 
front. As food for stock, Spartina offers great possi¬ 
bilities. All farm animals eat it readily, whether cut 
fresh or as hay, and since it remains on its root 
throughout the winter, it forms a convenient reserve 
food. * 

The composition of Spartina, apart- from mineral 
matter, is somewhat similar to good meadow hay, and 
preliminary feeding trials showed it to be fully 
digestible to sheep. 

Experiments are in progress at- the East Anglian 
Institute of Agriculture to determine the beet way of 
introducing and growing Spartina , particularly with 
the view of feeding it to stock. The question as to 
whether it can be used most profitably fresh, or as hay 
or silage, are among other problems under investigation. 

Although sufficient time has not vet elapsed for any 
definite results to have been obtained from the 
experimental plantings in Essex, the growth appears 
entirely satisfactory, and there is every prospect of its 
proving valuable to the farmer. In other countries of 
temperate climate Spartina also grows readily. The 
natural spread of the plant along the coast of France 
has been most impressive, and cuttings exported from 
Poole Harbour for experimental planting on the muds 
of Holland have rapidly become established. The 
plant seems likely to prove of inestimable value in the 
solution of the ever-present problem of land reclama¬ 
tion and protection in the latter country. 

A feature that must not be overlooked when plans 
for the introduction of Spartina to an estuary are 
contemplated, is the inevitable reduction in the flow 
of tidal water when the plant becomes established. 
In certain circumstances this might adversely affect 
navigation or land drainage. Apart from this, how- 
ever, the economic possibilities of Spartina appear 
very promising. 


University and Educational Intelligence. 

Cambridge. —C. F. A. Pantin, of Trinity and 
Christ's Colleges, has been appointed University 
lecturer in zoology for three years. J. E, E. Craster, 
of Downing College, hae been appointed University 
lecturer in geography for three years, 

J>r. F. P, Bowden has been elected into a fellowship 
at Goaville end Cairn College. 

Research scholarships for the encouragement of 
troflfk in sanitary science are being offered by the 
Grocers Company. The scholarships are of the value 
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of £300 a year, plus an allowance for apparatus and 
other expenses, and are tenable for one year, with 
possibility of renewal for two or three years." Applica¬ 
tions must be received by the Clerk to the Grocers 
Company, Grocers Hall, E.C.2, before the end of April 
next. " 

Bxrkbeck College, which hoe since 1920 enjoyed the 
status of a school of the University of London, has 
sent us with its Calendar for 1929--30 the first annual 
Haldane memorial lecture, delivered last May by Lord 
Justioe Sankey. The governors of the College resolved, 
on the death of Lord Haldane, who had been its pre¬ 
sident from 1919, to institute this annual memorial 
lecture in his honour, and the first of the series is 
devoted, appropriately, to an estimate of his work as 
lawyer, statesman, and philosopher, and the meaning, 
object, and value of the adult education movement 
which he did so much to foster. 

Thk annual conference of the Geographical Associa¬ 
tion will be held on Jan. 2- 6 at the London School of 
Economics, Houghton Street, London, W.C.2, under 
the presidency of Sir Henry Lyons, who will deliver 
his address on the first day of the meeting. The 
programme includes discussions on the physical basis 
of geography in independent schools, to be opened 
by Mr. B. B. Dickinson, geography and the training 
of teachers, to be opened by Mr. T. Herdman, and 
lectures by Mr. H. E. Raynes on the mortality of 
Europeans in equatorial Africa, by Colonel H. 
L, Crosthwait on air survey, by Sir John Russell 
on agricultural developments in South Africa, and 
on national parks by Dr. Vaughan Cornish. The 
week-end will be devoted to an excursion to Norwich. 
The president-elect of the Association is Mr. B. B. 
Dickinson. On Jan. 2-4, a publishers* exhibition of 
books, maps, and geographical appliances will be 
open for the use of those attending the conference. 

University College, London, announces in its 
Calendar for the current session numerous post¬ 
graduate courses of lectures (open to students of 
other London oolleges under the inter-collegiate 
scheme) and facilities for research in its faculties of 
arts, laws, science, medical sciences, and engineering, 
and in the Bartlett School of Architecture. Among 
recently developed departments of work in the College 
is that connected with the Ramsay Laboratory of 
Chemical Engineering. Here the bulk of the work 
will be of a research character and directed towards 
the elucidation of industrial problems. The Calendar 
contains a list, running to 28 pages, of original papers 
published during the past year in the various depart¬ 
ments, the most prolific of which is the department 
of physiology and bio-chemistry, which was respon¬ 
sible for fifty-three original papers. Among volumin¬ 
ous appendices appears Sir Gregory Foster’s annual 
report tor 1928-29, a year noteworthy in the history 
alike of the College and the University as that in 
which statutes giving effect to the now constitution 
of the University were sealed and the new University 
Court and Collegiate Council were established, and 
the Calendar contains, very appropriately, an eloquent 
tribute to Lord Haldane's services to University edu¬ 
cation in general and the University of London in 
particular. “ No man of his own or any other genera¬ 
tion ”, said Sir Walter Morley Fletcher in recounting 
those services in the course of his address to the 
assembly of the faculties of July 4, “ has done more 
to promote the growth of University education in 
this country." University College, having enjoyed 
for twenty-five years the leadership of Sir Gregory 
Foster, will shortly welcome his successor, Mr. Allen 
Mawer, who is to take over its administration as 
FrovoSt on Jan. 1, 1930. 
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Calendar of Patent Records. 

December 14, 1688.—On Deo. 14, 1688, Abraham 
Thevart was granted a privilege for 30 years by 
Louis XIV “ de fair© seul, a l’exclusion de toue autres, 
de fabriquer oh bon leur semblera, des glttoea de 
soixante pouces de haut, sur quarante pouces de large, 
et de toutes autres hauteurs et largeurs au-dessus, 
. . . et pour cet effet se servir seulement des machines 
ue ledit Thevart a in ventres”, on condition that a 
escription of tlie process be presented within three 
months. Thevart set up his factory first in the 
Faubourg St. Antoine and later at St. Gobain, where 
large sheets of glass were cast in 1693, the first four 
pieces being presented to the king. In England the 
first large glass sheets were manufactured by the 
Company ofBritish Cast Plate Manufacturers, formed 
in 1773, in a factory at St. Helens, Lancashire. 

December 15 , 1883 .—It was Gottlieb Daimler who 
first realised the importance of high piston speeds for 
the internal combustion engine, and the motor-car 
industry really dates from his patent, which was 
applied for in Germany on Dec. 15, 1883. His first 
engine—a four-stroke engine running on benzene— 
was built into a bicycle, which was driven for the first 
time in November 1886 in the streets of Cannstatt. 

December 16 , 1835 .—Henry Booth, one of the chief 
promoters of the Liverpool and Manchester Railway, 
and the first secretary of the Company, invented the 
common screw-coupling for railways. It was adopted 
by his company and has continued in use to the 
present day. His patent, dated Dec. 16, 1835, for 
“an improved method of attaching railway carriages 
together for the purpose of obtaining steadiness and 
smoothness of motion *\ probably was for this in¬ 
vention, but no specification was enrolled and the 
patent bCoame void within two months of the grant. 
December 20 , 1822 . —The first 1 oversharp * pencil was 
atented in England by John Isaac Hawkins and 
ampson Mordan on Dec. 20, 1822, with the title 
“ Improvements on pencil holders for the purpose of 
facilitating writing and drawing by rendering the 
frequent cutting of the points unnecessary.’’ The 
projection of the lead was governed by screw mechan¬ 
ism within the pencil holder. 

December 22, 1612.—The patent granted to Joseph 
Usher* Warner Rich, and Godfrey Devette, on Dec. 
21 , 1612, for a new engine for supplying water to 
cities and towns and private houses, etc., contains a 
provision that a model of the invention is to be 
supplied within one month from the date of the grant, 
and furnishes ail early example of the official require¬ 
ment of a description of the invention as a condition 
of the grant. Sir Hugh Myddleton’s patent for the 
supply of water to London was granted in the previous 
May, and this may have been the cause of the insertion 
of the proviso in the later grant. 

December 21, 2736 .—Jonathan Hull’s patent for 
his “ machine for carrying vessels or ships out of or 
into ariy harbour, port, or river, against wind or tide 
or in a calm", was granted on Dec. 21, 1736. Hull 
proposed to use a Newcomen engine to propel a tug¬ 
boat, by means of a stem paddle wheel operated 
through rope gear and pawl and ratchet mechanism. 
His experiments were presumably not successful, but 
he published in the following year a book describing 
the invention, which may have stimulated the later 
inventors. 

December 21, 1802.—“ Tat ham’s Clumps ”, which 
were interlocking bricks for building oiroular structures 
such as wells, columns, pipes, etc., were patented by 
William T&tham and others on Dec. 21, 1802. The 
bricks were made at the works of Scott and Clarkson, 
at Hackney. 
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Societies and Academies. 

London. 

Royal Society, Dec. 6,—F. A. B. Ward, C. E. Wynn- 
Williams, and H. M. Cave: The rate of emission of 
alpha-particles from radium. A new type of electrical 
counter was used in which the whole of the amplifica¬ 
tion is produced by triode valves. The amplification 
was linear, so that the counting of a-rays was undis¬ 
turbed by the presence of rays. About 600 particles 
per minute could be counted. The rate of emission 
from radium determined by counting about I0 fi 
a-particles was 3*66 x 10 10 o-particles per sec. per gin. 
of radium. — E. J. Williams and F, R. Terroux: 
Investigation of the passage of fast beta-particles 
through gases. The primary ionisation for beta- 
particles of 0*6-0 *9 of the velocity of light, determined 
in the Wilson cloud chamber, appears to approach 
limits of 22 ions per cm. in oxygen, and 6 ions per 
cm. in hydrogen. Variation with velocity differs 
appreciably from that predicted on classical theory. 
From the frequency of branch-tracks, the magnetic 
moment of an electron seems considerably less than 
a Bohr magneton. Momentum appears to be con¬ 
served in branch collisions.—R. J. C. Howland : On 
the stresses in the neighbourhood of a circular hole in 
a strip under tension. The problem is solved by 
successive approximation for the case in which the 
stress-system is symmetrical both about axis of strip 
and about perpendicular diameter of hole. General 
formulae are given expressing each approximation in 
terms of the preceding. The coefficients of the trans¬ 
formation depend upon transcendental integrals which 
are estimated numerically and coefficients are then 
tabulated. When the ratio of diameter of hole to 
diameter of strip does not exceed 0-5, greatest stress 
at boundary of hole is nearly 4$ times tension at in¬ 
finity. On the edge, tension rises from a minimum of 
less than J of applied tension at point nearest to hole, 
to maxima, not much less than twice applied tension, 
at about one-third of width of strip on either side of 
central section. On the axis, disturbance due to hole 
becomes inappreciable at a distance from centre of 
hole equal to about 1J times width of strip. 

Geological Society, Nov. 20.— D. Williams : The 
geology of the country between Nant Peris and Nant 
Ffrancon (Snowdonia) The general stratigraphical 
succession is given. The topmost Cambrian beds, 
the Ffestiniog or Lingula Grits, are of shallow-water 
origin. They are faulted against blue-black slates, 
probably of Lower Llanvim age. Upwards, the 
slates pass into the paler Llandeilo slates with 
Glyptograptus teretiu&culua, at the top of which occur 
the Talgau lavas apparently belonging to the Glyder 
Fach-Capel Curig volcanic suite. These earliest 
flows are notably sodio. The Snowdon Volcanic 
Suite is essentially composed of potash-rhyolites and 
rhyolite-tuffa, succeeded, near the Devil's Kitchen* 
by pumice-tuffs and flows of andesitic or basaltic 
character. The Upper Rhyolitic Series of Snowdon 
itself is here absent. Two large acid plutonio masses, 
Moel Perfedd and Bwlch-y-Cywion, are believed to 
represent the denuded plugs of the vents from which 
the Lower Rhyolitic Series was extruded. Both the 
folding and the cleavage, which strike approximately 
north-east And south-west, are attributed to Cale¬ 
donian earth-movements, the cleavage following 
closely upon the folding, but preceding the faulting. 
'Cleavage-fans' are conspicuous, two ‘ synclines ’ 
being separated by an * anticline ’. There appears to 
be no evidence m this area of the post-cleavage 
thrusting observable on Snowdon.-— Beeby Thompson: 
The Upper Estuarine series of Northamptonshire and 
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northern Oxfordshire. J. W. Judd, in 1867, gave the 
name ' Upper Estuarine Series 1 to a series of variable 
beds, largely variegated clays containing abundance 
of vegetable matter of probably freshwater origin, 
interspersed with brackisn-water beds and with dis¬ 
tinctly marine beds. The author in 1909 recognised 
an 4 Upper Estuarine Limestone \ commonly a water¬ 
bearing bed in the midst of the series. This bed 
divides the series into three parts, on which additional 
information is given. In northern Oxfordshire, be¬ 
tween certain inferior oolite limestones or white sands 
(the time-equivalents of the Lincolnshire limestone ?), 
or ferruginous sands (the equivalents of the variable 
beds of the Northampton sand or even of the iron¬ 
stone series) below, and the great oolite limestone 
above, occurs a series of beds which in various parts 
physically, and in others paleontologically, agree, as 
does the complete set in sequential position, with the 
Upper Estuarine Series of Northamptonshire. The 
Northamptonshire and Oxfordshire sections on this 
geological horizon are thus more definitely correlated. 
In Part 2 of the paper it is shown how the extended 
classification of beds can be used for identifying un¬ 
conformities due to earth-movements developed at 
different times. 


Linnean Society, Nov. 21.— M. J. Godfery : The 
pollination of Cephalanihera, The three British 
species can be cross-pollinated by insects, though 
there are no viscid glands to attach the pollinia. An 
insect retreating from the flower becomes smeared 
with the viscid secretion of the stigma, which then 
picks up the pollinia projecting from the anther.— 
E. B. Poulton : Reoent observations on snake-like 
caterpillars which throw light on a statement in H. W. 
Bates’s classical paper on mimicry. Bates was 
probably referring to a Sphingid larva which deceived 
him by the reduction of the caudal horn to a mere 
hump in the final stage. The two larvae, Leucor- 
kampha triptolemus Cram, and L, ornatus Rothsch., 
behave exactly as Bates described, and bear their 
terrifying eye-like marks on the ventral surface.— 
$. K. Montgomery : Report on the Crustacea Brachy- 
ura of the Percy Sladen Trust Expedition to the 
Abrolhos Islands under the leadership of Prof. W. J. 
Dakin, D.Sc., F.L.S., in 1913 *, along with other crabs 
from Western Australia. Of 67 species and varieties 
in the collection, there are 8 species and 4 varieties 
described as new; and a new genus is suggested to 
contain one of these, along with Qrapaus momatus 
(Hess) and Brachynotus octodentatus (Milne-Edwards). 
The Brachyuran fauna of the Abrolhos Islands is 
more nearly related to that of the north of Australia 
than to that of the south and south-west. The 
Ninety Mile Beach, north of Broome, has divided the 
Brachyura into a northern and a north-western group. 
The relative absence of the Oxystomea both from the 
north-western and the southern groups is noted. 
The Brachyuran fauna of Australia as a whole, and 
of the south of Australia in particular, varies con¬ 
siderably from the general homogeneity of the Indo- 
Paoific. 


Physical Society, Nov. 22.—D, P, Dalzell: Heavi¬ 
side’s operational method. The method of treatment 
incorporates the views of the late T. J, I’A. Bromwich 
with those of J. B. Carson, and is identical with that 
-advocated by Van der Pol. It involves unrestricted 
use of complex integration as employed by Bromwich, 
and thus avoids such uncertainties os arise from the 
tpe of operators denoted by incomplete symbols. 
The theory of integration provides a complete ex¬ 
planation of all the aspects of Heaviside** method of 
somng differential equations.—E. T. Hanson: The 
dynamical theory of resonators- The theory of the 
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small resonator with neck communicating with the 
open air depends upon the assumption that the air 
within the neck may be treated as an imcompreesible 
fluid. The theory is extended to include generally 
necks of variable cross section.—E. C.;Atkinson: 
Escapement errors of pendulum clock, ^r if. Samp¬ 
son’s theory of maintenance is applied to Arid equations 
for the errors of rate caused by changes in intensity 
and limits of the impulse and in friction of moving 
parts of the impulse mechanism. For the Cottingham 
clock, rigidity of the stops limiting the impulse is the 
most important point in design. The equations are 
also given for the dead beat escapement and show 
that working conditions which are good aC far as 
friction is concerned are bad for barometric changes. 
The method used for computing ‘ remote ’ error in 
these oases must be modified when the inertia of the 
impulse mechanism is appreciable as in the Shorfct 
clock. 

Dublin. 

Royal Irish Academy, Nov. 11.—J. J. Nolan and 
J. G. O’Keeffe : The ions produoed by discharge at 
liquid surfaces. Chattock’s method is used to deter¬ 
mine the mobilities of ions produced in discharges at 
water and alcohol surfaces. The ions are of the same 
character as those produced by discharge at metal 
points or by the ionising radiations. The observation 
of Tyndall and Phillips, that in air saturated with 
n-butyl and n-amyl alcohols the mobility of the 
positive ion is greater than that of the negative, is 
confirmed.—Miss A. L. Massy : The Mollusca of the 
Irish Atlantic Slope. The Mollusca (other than the 
Cephalopoda, Amphineura, Pteropoda, and Hetero- 
poda and Nudibranchia) taken by the Fisheries 
Branch of the Department of Agriculture, Dublin, 
on the west of Ireland since the year 1900: the area 
covered is between lat. 49° N. and lat. 50° N. 
Records east of the Fastnet Light, Co. Cork, have 
been excluded and the western boundary is the 
1600 fathom line. Many rare deep-water species 
have been captured. 313 species are enumerated, 
and under the fossil distribution will be found many 
records from Irish and Scandinavian sources not very 
accessible to students of the group. 


Paris, 

Academy of Sciences, Nov. 4.—Eug&ne Slutzky : 
The extension of the theory of periodograms to 
series of dependent quantities.—B. Demtchenko : An 
inverse problem to the problem of Dirichlet.—Henri 
Cartan : The zeros of the linear combinations of p 
given integral functions.—Georges Valiron : Mero- 
raorph algebroid functions.—A. Markoff, jun. : 
Nearly periodic movements.—E. G. Barrillon : Con¬ 
cerning discs rotating in a fluid.—R. de Malle mann : 
The calculation of the atomic frequencies in solids. 
The formula of Lindemann rests on the hypothesis 
that at the melting-point the amplitude of the atomic 
vibrations should be equal to the mean distance of 
the atoms. From the author’s calculations this is 
inexact, and the ratio is smaller than unity, 0-00 for 
aluminium, Bilver, gold, platinum, copper, iron, nickel, 
cobalt; 0*08 for the alkaline metals; and 0-04 for 
liquid mercury. This ratio is practically equal to 
the product of the coefficient of expansion and the 
absolute temperature of fusion.—Albert Turpain and 
Michel Durepaire : The electric charges developed in 
certain amorphous dielectrics under the action of 
pressure. This phenomenon, is exhibited by ebonite, 
paraffin, glass, and especially' by cr§pe rubber. A 
diagram is given showing the electrical charges pro¬ 
duced in rubber as a function of the pressure.— 
E. Flerret: A new mode of receiving ultra-short 
[electric] waves, 10 cm,-18 cm. wave-length.—L. 
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JoIUnd : The conductivity of solid salts at high 
temperatures.—G. Bruhat and R. Legris: The 
absorption of aqueous solutions of tartaric acid and 
of alkaline tartrates.—P. Vaillant : The absorption 
spectrum of cobalt chloride and its variations. Six 
Solutions of cobalt chloride were studied, the first 
pair in water varying in concentration, the other four 
at the same concentration but in varying solvents. 
Analysis of the results showed that the ion Co^ acted 
throughout as the only absorbing agent, its activity 
varying with the concentration and with that of the 
other ions in the solution.—R. Gindre : A pheno¬ 
menon of atmospheric optics.—Jean Thibaud and 
Jean J. Trillat: The diffraction of the X-rays in 
various substanoes, principally in liquids.—A, Gruxn- 
bach and S. Schlivitch : The rdle of the atmospheric 
oxygen in photoelectric batteries with coloured 
liquids.—A. Boutaric and Mile. M. Dupin : The slow 
evolution of mixtures of colloidal solutions resembling 
anaphylactic effects.—M. Bourguel and Mile. V. Gredy: 
The selective action of a hydrogen catalyst. A study 
of the addition of hydrogen to phenyl-acetylene with 
colloidal palladium as the catalyst. The determina¬ 
tion of the velocities of hydrogenation shows that the 
reaction takes place in two distinct stages, first the 
production of phenylethylene and then the formation 
of the saturated hydrocarbon. The reaction velocities 
of these two stages differ considerably, and if, after 
the complete conversion into phenylethylene, the 
reaction velocity for the second stage is reached, the 
fresh addition of phenylacetylene to the mixture re¬ 
establishes the velocity of the first stage.—Albert 
Portevin and Pierre Chdvenard : The influence of the 
fineness of structure at the time of annealing grey 
oast irons.-r-Du man o is and Mondain-Mofival: The 
direct oxidation of hydrocarbons by the air. A closed 
bomb containing pentane and air under pressure was 
maintained at various temperatures between 80° C. 
and 230° C., portions being withdrawn from time to 
time and tested for carbon dioxide and for aldehydes. 
It was shown that some degrees below the tempera¬ 
ture of spontaneous inflammation, chemical reactions 
were taking place in the mixture, heat being dis¬ 
engaged and carbon dioxide and aldehydes being 
formed. Similar results were obtained when the 
pentane was replaced by other hydrocarbons (hexane, 
heptane, octane).—G. Dupont and J. L*vy: The 
auto-oxidation of abietio acid.—Georges Darzens : The 
condensation of the chloride of dimethylacrylio acid 
with benzene: dimethylvinylphenyl ketone as a 
product erf the reaction. This reaction does not give 
the hydfindone which might be expected, the reaction 
stopping at the first stage, dimethylvinylphenyl 
ketone, 0,11, . CO . CH =0(011,),.—Maurice Nicloux : 
The micro-estimation of carbon and the estimation of 
this element in arable soil. A modification of the 
method described in earlier communications avoiding 
the use of a miorobalance.—C. P. Nicolesco : The dis¬ 
covery of the Cenomanian in the valley of Ganzeville 
(Seine Inferieure).—Pierre Lesage : Continuation of 
researches on precocity and its heredity in Lepidium 
sativum, —M. Bridel and J. Rabat* : Variations in the 
composition of new branches of Amelanchier vulgaris. 
Determinations of the ameliaroside in the fresh 
branches showed large variations from month to 
month : no reasons for this variation can be assigned 
at present.—£t. Fdex and Bt. Rosalia : Contributions 
to our knowledge of the Pi4Un of wheat.—J. Magrou, 
Mme. M. Magrou, and P. Reiss : Action at a distance 
of various factors on the development of the egg of 
the sea-urchin.—Mile. Choucroun : The hypothesis of 
mitogenetic radiation.—A. BlanchetUre : The pepsin 
and trypsin hydrolyses of the gliadin of wheat in 
their relation with the formation of the diaclpipera- 
zines. 
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BbUSSBIjS, 

Royal Academy of Belgium, April 13.—Th. De 
Donder : The invariantive theory of the calculus of 
variations ( 4 ).— Oct. Dony : (1) Ah experimental 

contribution to the study of heating and of electric 
furnaces. The author replaces platinum, or refractory 
alloys such as nichrome, with soft iron of large cross 
section, up to 5 mm. diameter for cylindrical wires. 
The currents employed were of the order of 200 
amperes, and with suitable heat insulation, tempera¬ 
tures of 1150°-1200° C. could be maintained for long 
periods. Examples of laboratory applications of 
these furnaces are given.—(2) The reduction of zinc 
oxide by gaseous carbon monoxide at atmospheric 
pressure and at high pressures. The electric furnace 
described above has been applied to the reduction 
of zinc oxide in carbon monoxide at 1100°-1300° C.— 
D. Pompeiu : An integral property of functions of 
two real variables.— Jean P. Bosquet: Some funda¬ 
mental formulae of the invariantive theory of the 
calculus of variations.—Louis van den Berghe : Ob¬ 
servations on the sense of smell and on the mechanism 
of the olfactory currents in some Teleostians. The 
detailed study of five species, with ten illustrations, 
is given. The sense of smell varies greatly in different 
forms; Blennius pholis finds its prey both by sight and 
by smell, whereas Cottus bubcdis does not use.the sense 
of smell.—Maury : Report of the geodesic section of 
the Institut Cartographique Militaire.—Lucien Go- 
deaux: The fundamental curves of birational trans¬ 
formations of space.—Andr* Grosjean : The discovery 
of a horizon with marine fauna at the Limbourg- 
Meuse coal mine at Eysden (Belgian Campine). 

May 7.—G. Ces&ro : The directions of extinction 
of an ensemble of two parallel crystalline plates, 
placed, in monochromatic light, between a fixed 
polariser and a movable analyser. The conditions 
necessary for the existence of extinction positions. 
The fictitious spherical triangle from which these 
relations can de deduced.—Cl. Servais : The geometry 
of the tetrahedron.—L. Godeaux: Point correspond¬ 
ences between surfaces.— J. Pasteela : Analysis of 
the physiology of the egg of the pholas ( Borneo, 
Candida ).—A. De Waele : The influence of carbon 
dioxide on the vernal awakening of the snail. There 
is an optimum temperature (about 18° C.) for ending 
the snail’s winter sleep; for the same temperatures 
moisture favours the awakening, and moist carbon 
dioxide has the same effect. Dry carbon dioxide 
prolongs the hibernation.—F. Dacos: A crucial 
experiment for the diffusion of electrons,—E. Leloup : 
The maturation and fecundation of the egg of Salpa 
fusiformis. —M. Cosyns and R. Moem: Note on 
piezo-electric quartz. Researches on the limits of 
the accuracy obtainable with a quartz crystal utilised 
as a frequency standard. The different factors 
capable of modifying the frequency are studied 
singly. The method utilised has the advantage of 
being a zero method, and at present has an accuracy 
of the order of one in 10,000,—G. van Lerberghe : 
The characteristic equation of perfect solutions and 
of regular solutions. 

June l.—Th. De Donder : The invariantive theory 
of the calculus of variations (5).—-Cl. Servais: The 
geometry of the tetrahedron ( 2 ). —Lucien Godeaux: 
The connected points of cyclic involutions of order 
three belonging to an algebraic surface.—Marcel 
Winants : A generalisation of Fredholm's equation.— 
P, Swinfs and FI. Bureau : The integration of the 
equation erf the quasi-Kerferian orbits py the method 
of successive approximations.—G. van Lerberghe and 
MJtft. ft. Schouls: A characteristic equation for 
binary gaseous mixtures. ■■ 
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Official Publications Received. 

BeITISH. 

The Victorian Bush Naming Association. Report and Statement of 
Accounts to 80th Jun# 198V, Pp. 244. (Melbourne.) 

Olby of Belfast: New Museum and Art Gallery. Publication 97 : Guide 
to Casta of Greek and Roman Sculpture. By I. A, Richmond. Pp. 28. 
(Belfast.) 8(2. 

Transactions and Proceedings of the Botanical Society of Edinburgh. 
VoL v 30, Part 2, Session 1928-29. Pp. ix-xv + OT-lSrf 4- platen 8-13. 
(Edinburgh.) 7s. 6d, 

Air Ministry; Aeronautical Research Committee. Reports and Memo¬ 
randa. No. 1245 (E. 31): Fuel Flowmeters designed to measure Maes 
Flos-. By P. R Kerr, with Appendices by D. Robinson, R. J. Penn and 
W. O. Cooper. (l.O.K. 660: 1.0,E. 078: I.C.E. 693.) Pp. 21 + 8 plates. 
(London : H.Bi. Stationery Office.) la. net. 

The Royal Technical College, Glasgow. Annual Report on the One 
Hundred and Thirty-third Session adopted at the Annual Meeting of 
Governor* hold on the 16th October 1929. Pp. 73. (Glasgow.) 

John Innes Horticultural Institution. Conference on Polyploidy held 
at the Institution on January 19th, 1920, to commemorate the Centenary 
of th* birth of the Founder, John Innes. Pp. 48. (London.) 

Education and the League of Nations ; being the Report of the Joint 
Committee of Enquiry into the Teaching of the Aims and Achievements 
of the League of Nation a, Pp. 26, (London ) 

Report of the Second Quarterly Meeting of the Rosa Institute Industrial 
Anti-Malarial Advisory Committee, held in the Council Chamber of the 
Rubber Growers'Association, 2 Idol Lane, H.C 8, on Monday, October 
14fch, at 2.80 r.M. Pp. 8. (London : Rose Institute and Hospital for 
Tropical Diseases ) 

Imperial Cancer Research Fund. Twenty-seventh Annual Report, 
1928-1929, Pp. 18. (London.) 

Quarterly Journal of the Royal Meteorological Society. Vol. 65, No. 
232, October. Pp. 323-418. (Jjondon : Edward Stanford, Ltd.) 7n. 6th 

Department of Scientific and Induatrlnl Research- Building Science 
Abstracts, compiled by the Building Research Station and published 
in conjunction with the Institute of Builder*. Vol, 2 (New Series), No. 
10, October. Abstracts Nob. 1988-2216. Pp . v+851-886. (London : H. M. 
Stationery Office.) 9<i not. 

Seventeenth Annual Report of the Director of the Solar Physios Ob¬ 
servatory. Pp. 4. (Cambridge.) 

Livingstone College. Annua) Report and Statement of Accounts for 
the Tear 1928-29. Pp. 24. (London : Leyton, E.10.) 

Journal of the Indian Institute of Science. Vol. 12A, Part IS: f. 
Amylase from Zm vmi\ by Vfnayak Narayan Patwardban; ii. Enzymes 
from the Seeds of Lkitnalpinia borutu tUa, by Vinayak Narayan Patwardhan. 
Pp. 185-192. (Bangalore.) 8 annas. 

Commonwealth of Australia: Counail for Scientific and Industrial 
Research. Bulletin 4*: The Blonomios nr FunHola hspaiica in New South 
Wales and of the Intermediate Host, Linnta brtufori (Smith) By 1. 
Cluntea Rosa and A. C. McKay. Pp. 62. Pamphlet No, 18 : The Mechani¬ 
cal Analysis Of Boils, By C. 8. Piper and H. G. Poole. Pp. 19. (Melbourne: 
H. J, Green.) 

Report of the 7th Congress of the Far Eastern Association of Tropical 
Medicine, British India, December 6th, 10th, 24th, 1927. Pp. iii + 193. 
(Kasaull: Central Research Institute.) 

The Journal, Hyderabad Geological Survey. Vol. 1, Part 1 : 1. The 
Annual Report for 1837 F. of the Geological Survey Department, H.E.H. 
the Nizam'a Government, with Maps and Sections; li. A History of the 
Golcpnd* Diamond Mines, oomplled from all available Source* with Maps 
and Appendtcee, together with a Reprint from the Transactions of the 
Royal Society of a Paper read in 1677 by the Rt, Hod. the Earl Marshall of 
England. Pp, v+62. (fcingsuggur : Hyderabad Geological Survey.) 2.8 
rupees. 

The Ninety-sixth Annual Report of the Royal Cornwall Pulytechnio 
Society, New Series, Vol. 6, Parts. Pp. xxxl-xl +187-312+ 14. (Cam¬ 
borne,) 6*. 


Fork to*. 

Department of the Interior: U.S. Geological Survey. Professional 
Phpftr 154-A: Moraines and Shore Lines of the Lake Superior Region. By 
Frank Leverett. Pp. lv + 72+8 plates. (Washington, D.O. : Govern¬ 
ment Printing Offloe.) 60 cento. 

U.S. Department of Commerce: Bureau of Standards. Bureau of 
Standards Journal of Research, Vol. 8, No. 8, September. R.P. No, 99 : 
Thermoelectric Temperature Scales, by William F. Roeuer; R.P. No. 100 : 
Light Fastness of Lithographlo Ink Pigments, by William D. Appel and 
Robert F. Reed; R.P, No. 101: Effect of Oxidising Condition* on Acceler¬ 
ated Electrolytic Corrosion Teats, by Henry S. Rawdon and W. A. Tucker; 
R.P. No. 102: Representation of Aberration Diffraction Effects by moans 
of Rotating Sectors, by A. H. Bennett; R.F. No. 108: Hot Aqueous 
Solution* for the Quenching of Steal*, by H. J. French and T. H. Homlll; 
R.P* No. 104; Preparation of Experimental Saggar Bodies according to 
Fundamental Properties, by R. A. Helndl sqdTl E. Mona; R.P. No. 
105; A SuppiYfiaed-BeroA to VoltmUer, by F. K. Harris; R.P. 

No, lOd; Two Isomerio Crystal]Ins Compounds of d-mannose with 
OatoUun Chloride, by J. K, Dale; RP. No. 107: A Study of Purifled 
Wood Fibres as a Fsper-maklng Material, by Royal H. Reach. Pp. 343- 
60A (Washington, D.C.: Government Printing Office.) 

_Ministry of Finance, Egypt; Coastguards end Fisheries Service. 
Raport on the Fisheries of Egypt tor the Veer 1927. By El MtraUt 
Ahmad Pottad Bey. I^anstoted from the Arab/c by Selim Eff. Ehoury. 
Pftytt'+W. (Cairo: Government Publioationa Office.) 5 P.T, 

BuUetta of the American Museum of Natural History. Vol. 68, Art. 
11; A Collection of Braohyuran Crustacea from the Bay of Panama and 
(ft 8 JJ**** 1 ° { Bone. By Lee Boone. Pp. MI-M8. 

^Department of thelotorior; Bureau of Education. Bulletin, 1929, 
Jtawwliry Education. By Car! A. Jeasec. Pp. 19. (Wash- 
fngton, r 1fr.CU Goverimaat Printing Ofltoe.) 5 cents. 


U.S. Department of Agriculture. Technical Bulletin No. 137: The 
Pandora Moth, a Periodio Pest of Western Pine Forests. By J. K. 
Patterson. Pp. 20. 6 cento. Technical Bulletin No. 188; Studies oq 
the Fall Army Worm in the Gulf Coast District of Texas, By U. A. 
Vickery. Pp. 64. 10 cento. (Washington, D.C.: Government Printing 
Office.) 

Scientific Papers of tho Institute of Physical and Chemical Research. 
No, 207: The Angular Intensity Distribution of Contin -ou# X-ray 
Spectrum. By Y, Sugiura. Pp. 251-290. to sen. No*/298-213, 808: 
Ubor die AlkaUoellulose und deren Bedeutung auf die Herstellung der 
Eunstoelde, von Gen-ltou Kits und Ichiro Sakurada; 209: On the 
Development of Experimental Methods in Photo-Elasticity, by Ziro 
Turi; 219: Photo-Elastic Study of Stress-Distributions in the Side- 
Framing of Steel Car, by Biro Tuxl; 211 : Mechanical Properties of 
Snow-Layer, by Masao Kuroda; 212 ; A New Design of Cathode-Ray 
Oscillograph and its Applications to Plexo-Eleotrlc Measurements, by 
Hhnmpel watauabe; 213: Study on Impact Teat by Means of Pleso- 
Eleotrlelty and Cathode-Hay Oscillograph, by Shnmpet Watanabe. Pp. 
112 + 14 plates 2.30 yen. (TOkyfi: lwanamf Bhoton.) 

Pnblikationer og raindre Medoelelser fra KHbenhavn* Observe tori urn. 
Nr. 05: Formeln xur genkherten Stdrungsrechnuug In Bahnelementon. 
Von Bengt StrOmgrnn. Augewandt auf die Planeten 630 Zellma, 966 
(1921 IW), 079 Ilsewa, 1035 Arnuta und 1040 (1025 RH), von O. MOiler 
Nielflen und E. Lsurscn. Pp. 26. (Kpfbriihavn.) 

Collection des travaux cnimiques de Tch6oottlovamile. RAdigfa et 
publto par E. Voto^ek et J. Hcyrovsky, Ann5e 1, No. 11, Novembre. 
Pp. 571-626. (Prague; Regia Sod etas Sclent larum Boh emica.) 

University of Illinois Engineering Experiment Station. Bulletin No. 
196: An Investigation of the Friability of Different Coals. By Cloyde 
M. Smith. Pp. 60. 80 cento. Bulletin No. 197 : A Study of Fatigue 
Cracks in Oar Axles. Part 2 : A Report of an Investigation conducted 
by the Engineering Experiment Station, Uni varsity of Illinois, In co¬ 
operation with the Utilities Research Commission. By Prof. Herbert 
F. Moore, Htuart W. Lyon and Norville J. Alleman, Pp. 30. 20 cents, 
(Urbarui, III.) _ 


Catalogues. 

South Africa : Books, Prints, Paintings ami Manuscripts. (Catalogue 
620.) Pp. 32. (London : Francis Edwards, Ltd.) 

Ilespirution Apparatus designed by Dr. K. Himonson. Pp. 8. (Berlln- 
Friedenau : Asksnia-Werke A.G.) 

Catalogue of First and Early Editions, matnly of 10th and 20th 
Century Authors. (No. 337.) Pp. 184. (Cambridge: W. lieffer and 
Bona, Ltd.) 

Christmas Catalogue : a Selection of Books suitable for Presentation. 
Pp. 16, (London : Francis Edwards, Ltd.) 

First Editions of English Literature: the Nineteenth Century to the 
Present Day. (Catalogue No. 622.) Pp. 66. (London : Francis Edwards, 
Ltd.) 

Zeiss Field Glasses. CP B80ii.) Pp. 64. (London : Carl EeUs (London), 
Ltd.) 


Diary of Societies. 

FRIDAY , Dkckmrer 18. 

Association of Economic? Bioixwnrrs (in Botany Lecture Room, Imperial 
College of Science and Technology), at 2.30, -Prof. K. 8. Salmon. F. U. 
Pettier bridge, M. H. Moore, and others : Discussion on Apple Scab, its 
Incidence and Control. 

Bloohkmioal Society (at St. Bartholomew's Hospital), at 8 r.M.—H. E, 
Archer and G. A. Harrison : The Effect of Reaction on the Heat Test 
for Bence-Jones' Proteinuria.—W. H. Hurtley; Notes on the Deter¬ 
mination of Iodine in Blood, etc.—K. V. Thimann: The Precipitation 
of the Basic Amlno-solda of Proteins by Phoaphotimgstic Aoid.—M. J. 
Rowlands and B. Wilkinson: Vitamin Content of Grass Seeds tn 
Relationship to Manures.—A. G, Norman: The Biological Decom¬ 
position of Plant Materials —D. R. P. Murray and C. 0. King: The 
Stereochemical Hpeclttoity of Esterases.—H. Chick and M. H, uoscoe: 
Stability to Heat of Vitamin B a (Anti-dermatitis, Anti-pellagra).— 

F. K, Herbert and M. C. Bourne: The Non-Glucose Reducing Sub¬ 
stances of Blood, with Special Reference to Glutathione.—B. W. Town : 
Isolation of lsoleuclne from OUadin.— II. G. Reeves and E. T. Ren born : 
Some Properties of Dihydroxysoetone,—-J. M. Gulland and R, A. 
Peters: Observations on the Heduolng Substances in Avian Blood.— 

G. Graham: The Presence of Homogentisic Acid in the Blood of 
Patients with Alkaptonuria. 

Diesil Swim ITsbrs’ Association (at Caxton Hall), at 3.80.—W. Grose : 
A Form of Coupling for Geared Diesel Engines for lisnd and Marine 
Purpose*. 

Royal Astronomical Society, at 5.— A. N. llrown: Observations of 
(Oh. 678) U Fersel, 1924-29.—E. A. Krolken : The Distribution of the 
Double Stars along the Giant Series.- J. G. Hagen: On the BJpntft- 
cance of Baxcndeil's Nebulosity.—H. G. Tomkins: Three Feature* of 
the Lunar Crust, from Photographs taken at Dedham. — Dr. H. 
Spencer Jones and J. W. Jackson ; Stellar Parallaxes Determined 
Photographically at the Cape Observatory (2nd llet).—W. 8. Franks: 
Visual Observations of Dark Nebukv. 

Royal Society of Mimcm (Ophthalmology Section) (Clinteal Meeting, 
at Royal London Ophthalmic Hospital), at 6. 

Physical Society (at Imperial College of Science and Technology), at 6. 
~J. H. Awbery and Dr, Ever Griffiths: Apparatus for Determining 
the Specific Heat of a Material In Powder Form,—Dr. W. R. Demin# : 
On the Determination of the Parameter* in an Empirical Formula.— 
N. S, Alexander: The J-Phenomenon In X-Rays. 
iNsrrrhTJox or ENomuaiKo Inspection (at Royal Society of Artoh at 
6.80.— Capt, B. H. Peter; The Trend of Development tii Railway 
Signalling. 

Royal Society or Medicive (Clinleal Section), at 6.80. 

Malacolooical Society or London (tn Zoological Department, University 
College), at 6. 
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Institution or Mechanical Engineers, at 0.—Prof. G. F. Ch&rnook: 
Bearings for Power Shafting. 

Tktile Institute (London Section) (at Chemical Society), at 6.4&— 
A. B. Woodhead : Commercial Application of the New Baterlfted Cotton 
Fibre* 

Institution or Locomotive Engineers (North-Ea* tern Centra) (at Hotel 
Metropole, Leeds), at 7.—W. Hargreaves: Safety Valvee. 

Oil and Colour Chemist*' Association (Manchester Section) (at Hilton 
Hall, Manchester), at 7.—Dr. Stem: Fastness to Light.—C. D. O. 
Winalade: Some Aspects of Colour Testing. 

Manchester Association or Bnoinwciu* (at Engineers' Club, Man* 
Chester), at 7.16.—N. ft. Davis and C. R. Burch : Electric Furnaces for 
Steel Melting. 

North*Bast Coast Institution or Engineers and Shipbuilders (In* 
formal Meeting) (at Newcastle-upon-Tyne), at 7.16.— B. Wilson and 
others : is Sea Experience essential in order to become a Good Marine 
Engineer 1 

Society or Cubmioal Industry (South Wales Section) (at St. Thomas' 
Cate, Swansea), at 7.30—E. A. Tyler : Further Notes on Pure Chemicals, 

Junior Institution or Engineers (at Royal Society of Arts), at 7.80— 
Sir Ernest W. Moir, Bart.: Home Engineering Difficulties and how they 
were overcome (Presidential Address), 

LiciccffTKR Textile Society (at Victoria Hall, Leicester), at 7*80— 
E, J. Spurr : The Dyeing and Finishing of Hosiery Fabrics. 

Institute or Metals (Sheffield I*ocal Section) (at Sheffield University), 
at 7.80.—Prof. F. C. Lea: Physical Testing. 

Institute or Chimibtry or Great Britain and Ireland, at 8.—Dr. 
L. H. Lsmpitt: The Chemist and Commerce (8. M, Gluckateln Memorial 
lecture). 

Eugenics Society (at Llnnean Society), at 8.—Prof. S. J. Holmes: 
General Morbidity. 

Royal Inotitution or Great Britain, at 9.—Miss D. A. E. Garrod: 
Cave Excavation tn the Near East. 

Society of Dyers and Colourists (Manchester Section) (jointly with 
Manchester Literary and Philosophical Society: Chemical Section) (at 
Manchester).—C. Hollins: Patent Law in Relation to the Dyestulft 
Industry. 

SATURDAY, December 14. 

North or England Institute or Miming and Mechanical Engineers 
(at Newcastle-upon-Tyne), at 8.80.—Papers open for further disctiaaion : 
—Burnt Outcrops of the High Main Coal at Newcasths-on-Tyne, R, G. 
Oarruthers : The Distribution and Sequence of the Non-MArine Lamelli- 
branchs in the Coal-Measure* of Northumberland and Durham, Dr. W. 
Hopkins.—To be discussed Report of an Investigation of the Under¬ 

ground Conveying and Loading or Coal by Mechanical Means. 

British Psychological Society (Annual General Meeting) (nt Royal 
Anthropological Institute), at 8.80.—Dr, A. F. Shand: Tub Trust of 
Love,—pr. Kardos : Phenomenal Tiling ■momenta. 

Physiological Society (at St. Thomas’s Hospital Medical School), at 4. 
—L, E. JBayltss and A. R. Fee: The Secretion of Urine from Inner¬ 
vated and Deuervated Kidneys Perfused with the Heart-Lung Prepara¬ 
tion.—J, 0. Eoclas and Sir O. S. Sherrington: An Improved Rearing 
for the Torsion Myograph.—Sybil Contier and J. C. Bccles: The 
Mechanical Roapouse in the Isometric Twitch.—A. St. G. Hnggett: 
Respiratory Reflexes 4n the Fcetus.—W. A. Osborne: Intravenous 
Administration of Oxygen.—L. B. Winter: Lactose Excretion in the 
Ptterperium and the Isolation of Sugars from Urine and Blood.—E. N. 
Chamberlain: The Effect of Endocrine Extracts on the Cholesterol 
Content of the Suprarenals.—Prof, ft, J. S. McDowall: The Effect of 
Carbon Dioxide on Certain Reflex Activities.—Prof. J. Mellanby; The 
Isolation of Prothrombaan from Mammalian Blood—G. F. Marrian 
and Dr. A, 8. Parkes: The Relative Amount# of (Estrin Required to 
Produce the Different Phenomena of CKstrus— M. Hill and Dr, A. 8. 
Parkes: Benaitiaatlon of the Pregnant Uterus to the 'Action of 
Opcytooln by the Preliminary Injection of (Estrin.—Dmonetrofios* 
Frot H, H. Roaf: Is the So-called Secondary Excitation of the Retina 
due to Stimulation of the Rods?—E. M. Landis and T. Lewis : A Case 
Of Raynaud^ Disease Treated by Cervtcal Sympathectomy. 

^ HONDA Y, December 10, 

iHHtmmbM or Automobile Engineers (Graduates' Sect on—Informal 
Meeting) (at ixmghborough OoMege), at 7. 

Institutiok of Mechanical Engineers (Graduate*' Section—London), 
at 7.—‘C, G. E. Dahl: Calculating Machines. 

Institution or Automobile Engineers (Scottish Centre) (at Roval 
Technical College, Glasgow), at 7.80. 

Institution or Electrical Engineers (Scottish Centre) (at Royal 
Technical College, Glasgow), at 7.80.—Dr. H. Nqrinder: Surges and 
Over-Voltage Phenomena on Tranamlaaion Lines due to Lightning and 
Switching Disturbances. 

Royal iNSTnrrrB or British Architects, at 8.— M. H. BaUlie-Soott and 
others; Debate on Are Building Bye-laws destructive of Rural Beauty 7 

Royal Geographical Society (at ^Kollao Hall), at 8.80. — M. A. Spender : 
Further Work on the Great Barrier Reefs. 

Royal Society or Medicine, at 8.80.—Reception: Commander L. C. 
Bernaochl: Southern Polar Exploration. 

TUESDAY, December 17* 

Royal Society or Medicine, at 5.80—General Meeting. 

In s t i t u tion or Civil Enoinxeeb, at ft. 

Institution or H rating and Ventilating Engineers (Associate Members' 
and Graduates’ Section—Manchester and District Branch) (at Milton 
Hall, Manchester), at 7.—F. G, fUfchbone: Economy in Steam Plants, 

Royal Photographic Society or Great Britain (Scientific and Technical 
Group), at 7.—H. D. Babcock: A Photographic Study of the Solar 
Spectrum In the Wave-length Region 10,000 to H.000 A. U—Prelection 
of Films: Dr. W, H. Wright: The Rotation of Jupiter,—H. Roeenberger: 
(a) Living Cells of Human and Animal Tissue, etc.; (5) Colloids and 
their Behaviour.—Dr. W. Clark; A Further Demonstration of the 
Kodacolor Pruoeaa. 

iMflmtmoh or Automobile Engineers (Graduate** Meeting) (at Broad gate 
Oaft!, Coventry), at 7.18.— Mr. Clark; Modern Aero-engine* t 
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Society or Chemical Industry (Yorkshire Section) (Jointly with 
Institute of Chemistry—Leads Area Section) (at Medical School, 
Leeds), at 7.15.—Prof. M. J. Stewart and others: Discussion on 
Asbestoeis and Si 1 loos la. 

Institution or Automobile Engineers (Wolverhampton Centre) (at 
Engineering and Scientific Club, Wolverhampton), at 7.80.—J, Wallace; 
The Super Sports Motor Cyoie. 

Institution or Bnoinhski and Shipbuilders in Scotland (at 80 Elm* 
bank Orescent, Glasgow), at 7.80.—J, Small: The Properties of an 
Air-Steam Mixture as a Working Substance. 

British Psychological Society (Industrial Section) (Annual General 
Meeting) (at National Institute of Industrial Psychology), at 7.30; 
(General Meeting), at 8. — Mias 1. Lorrain-Smith, M&e Katherine 
Pollock, Dr. H. M. Vernon, Major W. S. Tucker, and Dr. H. Oulpin: 
Symposium on Noise. 

Sheffield Mktalluroioal Association (at 108 West Street, Sheffield), 
at 7.30—L. H. Evans : The StreeB-strafn Diagram. 

Royal Anthropological Institute, at 8,80—J. P. Mills: A Tour In tho 
Chittagong Hill Tract* 

WEDNESDAY, December 18. 

Soctrrr or Glad* Technology (at Science Museum, South Kensington), 
at 2—J, B. Murgatroyd : The Choice of Annealing Schedule for Com¬ 
mercial Glassware.—L. H. Milligan : The Strength of Glass containing 
Crack*—Dr. J. T. Littleton and Dr. F, W. Preston: A Theory of the 
Strength of Thermally Toughened Qlsas. 

Royal Meteorological Society, at 6—J. Edmund Clark and I. D. 
Margery: Floral l*ophenea and laakalra —Sir Gilbert Walker: On the 
MeohanUm of Tornadoes—B. W. Bliss : A Study of Rainfall In the 
West Indie*. 

Royal Statistical Society (at Royal Society of Arts), at 6.15. 

Geological Society or London, at 5.80—Dr. F. Walker: The Geology 
of the Shiant Isle*. 

Newcomen Society kor the Study or the History or Encumbering and 
Techno logy (at 17 Fleet Street), at 6,80—A. A. Hughes: Early Bell 
Founding. 

Gilbert White Fellowship (at 0 Queen Square, W.O.l), at C.15—Mr. 
Mas*6: Carols (Lecture). 

Liverpool Bnoinehrimg Society (at 24 Dale Street, Liverpool), at 0.80. 
—Capt. R. S. Capon : Aircraft Performance. 

Institution op Electrical Encumbers (Teea-Bide Sub-Centre) (at Cleve¬ 
land Technical Institute, Middlesbrough), at 7. 

Institution or Automobile Engineers (Graduates 1 Meeting) (at Queen's 
Hotel, Birmingham), at 7.80— N, Bland ; Front Wheel Drive. 

Institution or Electrical Engineers (Sheffield Sub-Centre) (at Royal 
Victoria Hotel, Sheffield), at 7.80—J. F. Oolquhoun: Public Street 
Lighting, etc. 

Folk-Lore Society (at University College), at 8— H. W. Howes: Some 
Functional Aspect* of European Folklore. 

Royal Microscopical Society, at fi— W. Wall : A Trifoliate FedlceUarla 
in Kchinv&miliart#, —K. V. Welch : A Microscope Lamp—J. K. Barnard : 
Note on Dark Oround Illumination. 

THU USD A F, December 10. 

Lxnnkan Society or London, at 6. 

Royal Society or Medicine (Dermatology Section), at 6. 

Institution or Electrical Engineers, at fi—Lt.-Ool. 8. E, Monkhouae 
and L. C. Grant: The Heating of Buildings Electrically by Maans of 
Thermal Storage—T. G. N. Haldane: The Heat Pump—An Economical 
Method of Producing Low-Grade Heat from Electricity. 

Royal Photographic Society or Great Britain (Kineraatograph Group 
—Informal Meeting), at 7—L. Evelelgh: The Zltaohrome Process of 
Natural Colour Klneraatography. 

Institution or Electrical Engineers (Hampshire Sub-Centre) (at 
Municipal College, Portsmouth), at 7.30—G. Shearing and Gapt. 
J. W. 8. Dorllng: Naval Wlrules*TelegraphyOommunicationa. 

Chemical Society, at 8—Prof. A. Smithed*, H, Whitaker, and Miss T. 
Holmes: Th* Influence of Hydrcwen and of Water Vapour on the 
Ignition of Carbon MonoxbK—F. H. Bur*tall and Dr. 8. Bugden: The 
Parachor and Chemical Con*titntion. Part XIV, Tellurium Compound*. 
—K, A. N. Hao: Studies in ‘ Sfcndnless 1 Rings, Part II. The Bflbot 
of TransdeoaUn on the Carbon Tetrahedral Angle.—J. N, Ashley and 
C R. Harfngton : Synthesis of 1-2-thtol-h is tMIne—Prof. F. L. Pyman: 
2-Thtoi-4(6)'g-amlnoethyl Glyoxallne (2*thtolhtsUmtae). 

Institute or Rubber Technologists (at Manchester Cart, Manchester). 
—Papers on Reclaimed Rubber. 

FRIDAY, December 20. 

Royal Photographic Society or Great Britain (Pictorial Group- 
Informal Meeting), at 7—Determination and Isolation of the Picture. 

Junior Institution or Engineer# (Informal Meeting), at 7.80—W. 
Chain*: Line Signalling on the Southern Railway. 

Royal Institution or Gejut Britain, at 8.—Dr. M Cammaerta: Italian 
and Flemish Art: A Contrast. 


public LMCTuatn. 

SATURDAY, December 14. 

Horn inan Museum (Forest HtU), at 8 . 80 — Miss IK. A. Murray : Witch¬ 
craft, * 

MONDAY, December 16. 

University or Leeds, at fi.10—J. Gray; Ciliary Movement 
TUESDAY, December 17. 

Cardiff Technical College, at T. 80 —W. 0 . Vernon: X-Rays. 
WEDNESDAY, December 18. 

Royal Institute or Public Health, At 4— FretK. L. CoiUe: Indtiatry 
Id Relation to Personal and Pubhe HKaltb. 
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The National Museums and Education. 1 

TITO-DAY, as afc no past period in the history of 
the museums of Great Britain, active and 
enlightened minds are applying themselves to 
review the accomplishments of these institutions 
and to devise means for their greater participation 
in the life of the nation. In endeavouring to 
interpret the ‘ new museum outlook * which loomed 
through this outburst of interest, we alluded in a 
leading article in Nature (June 29, 1928) to a 
museum feeling in the air. Fresh and welcome 
evidence of this spirit is afforded by Part 1 of 
the Final Report of the Royal Commission on 
National Museums and Galleries, to which refer¬ 
ences have already been made in our columns. 

The whole field of museum activity in Great 
Britain has now been covered. The Carnegie 
United Kingdom Trustees, through Sir Henry 
Miers, surveyed the land of the provincial museums, 
and they foimd a desert, brightened, it is true, by 
occasional oases, but nevertheless an arid country 
which could be made fruitful only by an infinitely 
patient and plenteous irrigation, some of the 
streams whereof must be of pure gold. The 
Royal Commission, facing another quarter, has 
looked upon the great institutions where are 
housed the nation's treasures, and although barren¬ 
ness is here replaced by a certain amount of jungle 
growth—for the golden streams have been running 
steadily if not copiously for many years—yet 
hero also is envisaged in the near distance a 
land of promise towards which the museums 
must strive. 

This section of the Final Report embodies the 
general conclusions and recommendations of the 
Commissioners ; a second section to be issued at 
an early date will contain the findings relating to 
individual institutions. While the latter, there¬ 
fore, will fix the milestones along the highway of 
museum progress, to the former we look for the 
finger-posts pointing the general direction of ad¬ 
vance and indicating the objective of the museum 
body as a whole. Three big problems are involved 
in any forward movement—the inter-relationship 
between the national museums and galleries 
themselves, the relationship of the national institu¬ 
tions to similar provincial bodies, and the share 
to be taken by the national institutions in educa¬ 
tion. This last lies at the very heart of the matter, 
and its proper solution can be the only means of 
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enabling the museums to play their due part in 
the life of the nation. 

That lack of vision of the educational possi¬ 
bilities of museums and galleries which appears 
to be characteristic of British administration is 
painfully* evident in the terms of reference set for 
the guidance of the Commission. Education is 
mentioned there only once, and with a negative 
emphasis which does not make for encouragement 
—“ to consider in what way, if any, expenditure 
may be limited without orippling the educational 
and general usefulness of the Institutions ”—and 
not in all the eight instructions is there a word 
to suggest that in the possibility of creating new 
contaots with childhood, youth, and manhood, 
might be a field worthy of the closest inquiry. 

The Commission, however, has been bolder than 
its mandate, and appreciating that “ the National 
Museums and Galleries are essentially educational 
institutions ”, makes many suggestions the adop¬ 
tion of which would add to the teaching efficiency 
of the institutions. It cannot be said, however, 
that the attainment even of these suggestions 
will bring the educational facilities of British 
museums within measurable distance of those 
already in full force in the museums of the United 
States of America, to which we have made favour¬ 
able reference again and again in the pages of 
Nature. To take one example : the report, in 
recording certain outstanding deficiencies in the 
national museum service of Great Britain, suggests 
the creation of a museum of ethnography, a 
museum of casts, a folk museum, and an Oriental 
museum, but there is no hint of a prospective 
children's museum, such as that which has been 
so successfully developed at Brooklyn, New York. 
Yet it is obviously unfair to expect children, 
though they do their best, to grapple with exhibits 
arranged and labelled for adults. 

Part of the present-day deficiency in the educa¬ 
tional organisation of museums and the like is 
undoubtedly due to that lack of vision which is 
apparent in the terms of reference. Whilst the 
stock educational bodies have advanced relatively 
by leaps and bounds, the museums stand still. 
The report reveals the insufficiency with unanswer¬ 
able statistics : 

“ For the last twenty-five years, the development 
of the National Institutions measured in terms 
of State support has advanced hardly at all as 
compared with the development of elementary 
education, secondary education, or university 
education. The exchequer expenditure in respect 
of these.three forms of education in England and 
Wales has in this period increased approximately 
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as follows: elementary education threefold r 
secondary education and technical education eight¬ 
fold: university education nineteenfold. In the 
case of National Museums and galleries expenditure 
has increased twofold: in other words, taking 
account of the change in the value of money, 
it has almost stood still. ... It seems to us that 
so great a disparity is an indication not only of a 
lack of appreciation of the purpose of these Insti¬ 
tutions, but of a definite defect in the relations 
between them on the one side and governmental 
authority on the other.” 

To three main lines of development the Com¬ 
missioners look for increased efficacy in the spread 
of knowledge: the enlargement in scope and 
improvement in quality of circulating collections, 
the more effective display of exhibits, and improved 
methods of contact with the public. We cannot 
follow here the recommendations in detail, but we 
note that while the further development of the loan 
system of the Victoria and Albert Circulation 
Collection to schools of art, secondary schools, 
and training colleges is contemplated, no sugges¬ 
tion is made of participation in these great pri¬ 
vileges by elementary schools, although the success 
of the system organised by the great American 
museums rests on this lowly basis. Nor is it quite 
dear that natural history material is to be included 
in the enlarged Victoria and Albert central circu¬ 
lating agency, though experience elsewhere has 
shown that the circulation of life-histories and 
natural groups of common creatures and plants 
is perhaps the best appreciated of all the activities 
of museums in relation to school work, and although 
the Commission views with favour the ultimate 
circulation of natural history and other scientific 
objects. 

It need scarcely be said that much could be 
done in existing space to improve the appeal and 
the teaching quality of exhibits. We are reminded 
of the comment of a young German friend, familiar 
with the Deutsches Museum in Munich and the 
other great German institutions, who after a visit 
to London a month ago, remarked that one of the 
leading museums there was more like an antique 
shop than a museum. 

A great future lies in the tightening up of contact 
with the people. Better publicity, publications 
with a popular appeal, the development of the 
guide-lecturer system, lecture theatres and evening 
lectures, are some of the most obvious methods. 
The report passes lightly over the question of the 
inadequacy of the present staffs of the national 
institutions to oarry out the many reforms that 
are foreshadowed and ate indeed long overdue. 
It suggests the appointment in the larger inatitu- 
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tions of a whole-time officer whose duty it would 
be to keep contact between the public and officials. 
We doubt if this step, progressive though it is, 
would meet the case, and we look further to a 
closer rapprochemerd between education authorities 
and museums, and the consequent delegation of 
teachers wholly set aside for the conduct of school 
classes in museums, for the foundation of that 
close contact which alone can bring the nation's 
treasure-houses of art and science adequately into 
the educational life of the day. 


Aviation and the Future. 

The World , the Air and the Future. By Comdr. 
Sir Charles Dcnnistoun Burney. Pp. xxiv + 
356 + 24 plates. (London: Alfred A. Knopf, 
1929.) 215. 

HE vast significance of air transport to civilisa¬ 
tion in general and to the British Empire in 
particular has as yet been appreciated by com¬ 
paratively few. That Britain, which of all nations 
is the one most called upon to lead the way in the 
use of this wonderful instrument for linking the 
world together in peace and prosperity, should 
have fallen so far behind others, in particular the 
United States and Germany, in civil aviation 
developments as to bo no better than third-rate, 
is little short of a tragedy. 

Those who have realised this regrettable state 
of affairs have impatiently awaited a book that 
would enable the thinking man to appreciate the 
deep significance of air transportation for us in the 
progress of mankind. It is to Commander Sir 
Dennis Bumcy that we are indebted for the first 
real attempt to write such a book. The subject 
is big and contains many difficult problems, but, 
although some of his arguments and assertions 
may be subject to criticism, the main principles, 
propounded with marked sincerity and courage, 
may'be expected to survive. 

To all men, especially to men of science and men 
of commerce, it is increased speed of communication , 
whether by personal contact or by written docu¬ 
ment, that is daily in greater demand. It makes 
co-operation more effective and increases efficiency 
by enabling more work to be done in a given period 
of time, quicker contact to be established with 
minds in distant lands, and a better use to be made 
of leisure time. Air transportation, whether we 
like it or not, has arrived to impart this accelera¬ 
tion to our lives. 

At present, aviation is in its infanoy and its 
teething troubles must be recognised as such. It 
No* 3138, Vot. 124] 


is as ridiculous to point to the present limitations 
of aircraft and their operations and to the rela¬ 
tively high cost of air travel as an argument that 
they cannot be of any commercial use, as to say 
that a child which cannot work efficiently and pay 
its own way will never do so. There is a tendenoy 
to ignore the fact that there already exist air 
services which, due to special conditions, pay their 
way handsomely, and each day progress is made 
towards the establishment of economically run 
services where conditions are not so favourable. 

The construction and mechanism of aircraft 
require the attainment of the highest perfection, 
and therefore their successful economic develop¬ 
ment will depend to an exceptional extent on the 
application of the results of the research work at 
present occupying the attention of several branches 
of science. It thus appears probable that the 
attainment., not perhaps of vastly higher speeds, 
but at least of the greater efficiency we require, is 
likely to be a very rapid process. 

Just as the coming of the steamship, tho railway, 
and the motor-car completely changed tho life of 
each nation into which they intruded, so will air¬ 
craft entirely change tho character and mode of 
life of the world. Whereas in the past the units 
influenced have been separate nations, in the future 
there will be but one unit—the world. Aircraft, 
in other words, will, by the nature of the operations, 
render all obstacles to free movement about tho 
world at a speed of 100 m.p.h. or more, so objec¬ 
tionable, that the force of international public 
opinion will sweep aside all national barriers and 
other man-made obstructions. Aircraft “ are going 
to create the conditions of their own develop¬ 
ment. Indirectly, and without altogether realis¬ 
ing it, they will dictate policies, transform issues, 
solve old problems in a new way, and bring im¬ 
portant new changes into the psychological structure 
of human society." 

Can we possibly doubt the far-reaching effect 
this will have on the human race ? On the con¬ 
trary, it is clear that we are indeed witnessing the 
beginning of a new phase in our evolution. It is 
perhaps prophetic that at a time when the world 
is struggling to free itself from the tangles of 
numerous man-made restrictions which prevent 
humanity moving on to a higher plane, this mode of 
locomotion in that free, universal medium, the air, 
should have appeared to aid it. Flight implies 
something more than an extra rapid means of 
transport; it implies a new framework in the mind, 
a new mental outlook affecting all our thoughts and 
activities. 
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No one who reads this book by Sir Dennis Burney 
can fail to recognise this new outlook. The mental 
shock experienced by the realisation of the great 
changes that are impending will be stimulating or 
unpleasant according to the temperament of the 
percipient. It may be said that the change from 
surface transport to air travel is a a big a leap, when 
considered in its psychological effect on the ordinary 
man, as that which the mathematician faced in the 
acceptance of Einstein’s theory of relativity. In 
each case a dimension has been forced on the atten¬ 
tion of unwilling recipients in a manner extremely 
disturbing to complacent minds. 

The remarkable thing about aviation is that it 
contains such vast potentialities for the solution 
of each of four of the most vital problems we have 
to face to-day, namely ; 

(1) Commercial Efficiency .—The saving of time 
over long distances enables a business man, his 
correspondence, his samples, his contracts, and his 
money to act more quickly and go farther afield. 
Air transport will therefore be of prime importance 
to commercial prosperity. 

(2) Empire Development .—The ability of air¬ 
craft to cover ground quickly enables even difficult 
countries to be easily and quickly surveyed and 
exploited, enables large areas to be efficiently in¬ 
spected and controlled at low cost, and keeps the 
pioneer workers at the outposts of the Empire 
within easy reach of civilisation. 

(3) Imperial Solidarity and Security. — The 
essential for all work of Imperial co-operation, both 
in peace and war, is rapid and efficient co-ordina¬ 
tion and intercommunication. Air transport, by 
minimising large distances (in terms of travelling 
time), will draw the Empire together and thereby 
secure a better understanding and increased co¬ 
operation. Moreover, effective Imperial defence 
at present depends primarily on the security of 
England, and that is essentially an air matter and 
requires an air-active nation to support it. 

(4) International Peace .—The ultimate estab¬ 
lishment of a peace psychology throughout the 
world rests on the attainment of a better under¬ 
standing between the peoples of the different 
nations and on the recognition of mutual cultural 
values. Only by a greatly increased intermixing 
and intercommunication of the peoples can this 
be brought about. Air transport, by its inter¬ 
national nature, and by its impatience of all 
obstacles that prevent rapid travel, will assuredly 
achieve this in the end. 

Sir Dennis Burney has a great deal to say about 
all these' subjects in the first four chapters of his 
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book. The problems of Imperial defence are dealt 
with at great length, and he shows that, although 
in the main they are naval problems, the defence 
of Great Britain is an air problem. Not only, 
therefore, is a complete re-orientation of naval 
policy required, but also a reserve of civil pilots 
and of aircraft manufacturing power as an essential 
support for our small air foroe. Such an economic 
reserve can only be built up by the expansion of 
civil aviation both at home and in the Empire. 

Sir Dennis makes no demands for increased 
armaments ; on the contrary, the chapter on inter¬ 
national peaco is a strong plea for an organised 
move towards peace and for the exploitation of 
this inherent ability of air transportation to bring 
nations together. In the end, aviation must be 
made international, and will thus help to ensure 
the peace of the world. 

The second half of the book is devoted to a dis¬ 
cussion of the technical capacities of different kinds 
of aircraft and their probable future development. 
In Sir Dennis’s view, the airship will be the vessel 
for trans-oceanic flights, while the flying boat 
already shows great promise for long-distance 
coastal routes and is capable of development to a 
far greater size than the aeroplane. 

The chapter on airships, which reoeived undue 
prominence in the daily Press, will naturally be of 
interest to all readers. It was never claimed that 
R100 and R101 would be anything but experi¬ 
mental, and already it appears that the expenditure 
on this experiment, in view of its Imperial import¬ 
ance, has been justified by the knowledge gained. 
Sir Dennis Burney admits that he has changed his 
mind regarding certain aspects of the airship prob¬ 
lem, that he underrated the difficulty of handling 
and mooring such large ships, and that for com¬ 
mercial operation a higher cruising speed, namely, 
90 m.p.h,, is essential. He offers, however, ingeni¬ 
ous solutions for the problems : first, a mechanic¬ 
ally operated mooring and docking raft; and 
secondly, the use of fuel-gas engines more efficiently 
disposed on the ship. He also advances a com¬ 
pletely new solution in his proposed elliptical air¬ 
ship, which he claims would be capable of landing 
on any sheltered waters and of mooring like & 
marine vessel. 

The book concludes with a chapter of construc¬ 
tive proposals for the international organisation 
of flying and for Empire air development. A 
revision is suggested of the Imperial defence policy 
which will save such a sum that £10,000,000 could 
easily be set aside annually and devoted to the 
adequate expansion of civil aviation. 
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The reader may ask, What is the standing of 
Great Britain and the Empire in the air develop¬ 
ments of to-day ? The answer is that while our 
men of science and our craftsmen have left us 
technically unsurpassed, we occupy an altogether 
inferior position in the air commerce of the world, 
We have lost aircraft markets we might have 
obtained, and the development of our Imperial and 
international air routes, though sound, has been 
so hopelessly slow that in the amount of scheduled 
commercial flying we stand to-day no better than 
a bad fourth on the list; the United States, Ger¬ 
many, France, and possibly Russia, are more active 
than we. These nations pay large subsidies, either 
directly or by mail contracts, in order to develop 
and secure in advance a stake in the great future 
that is coming to aviation. Great Britain, the 
transport nation of the world, spends a negligible 
amount on this new form of transport, and is thus 
failing to secure her share of what is destined to be 
more vital to her than to any nation in the world. 

There is great work to be done in rousing the 
nation to a realisation of the great world-wide 
opportunity it is neglecting, and of the fact that 
the future security, prosperity, and prestige of the 
Empire is being jeopardised by our apathy. It 
is a hopeful fact that there is a body at work to 
bring this knowledge to the people, namely, the 
Air League of the British Empire (Astor House, 
Aldwych, London, W.C.2). 

Sir Dennis Burney is to be congratulated on 
completing so successfully a pioneer book, a book of 
vision, on matters of such vital significance to us 
all. It cannot fail to interest everyone who wishes 
to see the British Empire retain a leading part in 
the progress of human evolution. G. Merton, 


Persuasion and Belief. 

Phantom Walls. By Sir Oliver Lodge. Pp. 251. 

(London : Hodder and Stoughton, Ltd., 1929.) 

5*, net. 

HIS volume is a sketch of Sir Oliver Lodge’s 
well-known theories concerning the universe, 
man, survival, and immortality. There would not 
appear to be anything new in his treatment of these 
matters in the present work ; rather is it intended 
for a different type of audienoe. For on examina¬ 
tion, it seems that the book is primarily put for¬ 
ward as a persuasive essay to be read by those who, 
for whatever cause, are forsaking organised re¬ 
ligions and embarking independently in their quest 
for truth. As a handbook of spiritualism for the 
bereaved person or for the perplexed cleric the 
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book is admirable; as an exposition of the same 
theme for the unemotional and critical man of 
science, it is not altogether convincing. 

Sir Oliver sets out by remarking upon the gradual 
secession of educated people from the ohuuhes, but 
“ the instinct for worship ” which he believes man 
to possess prevents him from becoming altogether 
divorced from spiritual realities. Hence, if through 
spiritualistic manifestations it can be shown that 
man survives bodily death, then the instinct for 
worship can be given full play, fortified by the 
assurance that the saints and great men of the past 
still live and still struggle for the elevation of the 
race, although, like ourselves, subject to a Higher 
Power whioh “ guides humanity in some far seen 
and hopeful direction”. 

Now Sir Oliver has received, it seems, indubitable 
proof of the persistent continuity of individual 
personal existence. Therefore it behoves him to 
explain to those who have not been granted this 
knowledge how the fact of survival can be recon¬ 
ciled with physics and psychology, with biology 
and evolution. The first thing to understand is 
that the brain is merely the organ of the mind. 
Thought is no more in the brain than music is in 
the violin. The mind cannot bo damaged by a 
brick-bat: only the instrument through which it 
manifests can thus be destroyed. 

This hypothesis opens up the attractive idea that 
minds can manifest themselves when they possess 
the appropriate instruments. On earth they make 
use of material brains, and then only for a short 
time ; but, according to Sir Oliver, the earth life is 
an exceptional thing. We are spirits temporarily 
incarcerated in matter and we are more at home in 
the spirit world than we are here (p. 100). More¬ 
over, even imprisoned as we are in matter, the 
reality of the spirit world is often borne in upon us. 
Such phenomena as veridical dreams, ‘ direct * 
voices, premonitions, and trance lucidity are indi¬ 
cations of its existence, and the so-called cross 
correspondences are full of almost incontrovertible 
evidence. Personality survives bodily death : the 
mind functions by means of another instrument 
after the brain has long crumbled to dust. This 
theory of personal survival relieves us of having to 
accept the idea that all living things survive and 
permits us at the same time to grant survival to 
domesticated pets and other creatures whioh ex¬ 
hibit signs of conscious striving for unrealised ends 
(p. 75). Indeed, the chance of survival appears to 
depend upon the growth of the neopallium through 
which those elements may function which are 
worthy of a continued existence. 

2b 1 
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It is true that Sir Oliver sees a few of the diffi¬ 
culties in the way of accepting his theories of man's 
destiny. But the new outlook in physics is in no 
wise antagonistic. Science, it seems, is becoming 
idealistic and bio-physics is beginning to investigate 
the interaction of life and matter. Indeed, simple 
ideas are tending to clarify what were at one time 
momentous problems. Such questions as those 
concerning prayer and miracles can best be under¬ 
stood by an argument from the lower animals. To 
the cat which wants the door opened, the man who 
obliges is a higher being ; and we are able to per¬ 
form similar services to bees and birds when trapped 
in closed rooms. Difficulties vanish when one 
thinks of them as the lower and ourselves as the 
higher beings. 

The spiritistic hypothesis solves many of the 
difficulties of man’s life and ultimate destiny. Un¬ 
doubtedly, as Sir Oliver points out, it is somewhat 
hard to formulate in a precise and scientific manner. 
It is, he says, “an appeal to the activity of un¬ 
known agents, acting by unknown methods, under 
conditions of which we have no experience, and 
by means of which we are unaware “ (p. 209). 
Indeed, it does not sound very hopeful—or helpful. 


A Bibliography of Applied Science. - 

Mededeelingen van het Nederlandsch Instituut voor 
Documentatie en Registratuur. No. 6, 1928, 
10/12. Pp. 2073-2249. (Amsterdam: Neder- 
landsoh Instituut voor Efficiency, 1929.) Bi¬ 
monthly, £2 10s. a year. 

HIS unassuming but extremely valuable pub¬ 
lication is the descendant of the “ Index of 
the Technical Press ” which was commenced in 
1903 by the International Institute of Bibliography 
at Brussels to supply the need for a comprehensive 
bibliography of applied science. The “ Inter¬ 
national Catalogue of Scientific Literature ” had 
recently been started on the domain of pure science, 
and the " Index of the Technical Press “was intended 
to cover the ground on the applied side. After¬ 
wards the title was changed to “Revue de 
ITng&iieur et Index technique *\ The present pub¬ 
lication was commenced in 1922 by the Dutch 
Institute of Documentation under the auspices of 
the Institute. 

The series from 1903 to the present date is the 
only comprehensive bibliography devoted to the 
various aspects of the application of science to 
industry, and is undoubtedly of the greatest value 
as an index to the literature ol applied science. 
The current volumes contain some sixteen thousand 
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entries a year and relate to such subjects as hygiene, 
testing materials, steam engineering, electro¬ 
technics, electric generation and transmisson, 
telegraphy, radio communication, mechanical 
engineering, civil engineering, railways, hydraulic 
engineering, transport, aviation, agriculture, in¬ 
dustrial organisation, chemical technology, fuels, 
gas and oil technology, mining, heating and lighting, 
ceramic industries, dye manufacture, paints and 
varnishes, metallurgy, paper making, textile in¬ 
dustries, rubber industries, building construction, 
photography, etc. 

The entries are printed in type script in two 
columns on one side of pages of quarto size and 
classified by the Universal Decimal Classification 
of the International Institute of Bibliography, 
wliich is now rapidly coming into use as standard 
international classification. In addition to the 
classification numbers, which are printed at the 
beginning of each entry, the names of the main 
classes are printed at the heads of the pages, so 
that, by looking through the headings, a clue to 
the entries on a particular topic may be obtained 
without consulting the tables of the classification. 
As a further convenience, a dotted line is printed 
at the end of the entries in each class. This makes 
it unnecessary to read the classification number 
at the head of each reference, when once the appro¬ 
priate division has been found. It is intended 
that the bibliography should be cut up, mounted 
on cards, and filed in arithmetical order of the 
classification numbers, so as to form a cumulative 
bibliography, in which all the references relating 
to a single subjeot fall together automatically as 
received. As, however, the pages are issued in 
loose leaf form, it is possible to file them, as re¬ 
ceived, in a single series under the classification 
number of the first entry on each page. This will 
serve to bring the entries on each subject fairly 
closely together. 

The bibliography is really indispensable to 
scientific investigators, research associations, and 
all who need a ready means of gaining access to the 
literature of a technical subject. It is particularly 
useful to those who adopt the Decimal Classification 
for their own subject-matter indexes, as the mounted 
references fall naturally into place with all refer¬ 
ences classified on the same system, and in this 
way a very comprehensive bibliography of a special 
subject can be built up. 

It is unfortunate that the printing is poor. This 
is due to lack of support in the past. But, as the 
bibliography attains a larger circulation, it will be 
possible to improve the style, 8. 0. Bradford. 
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Our Bookshelf. 

(1) Die Arithmetik in stranger Begrilndung. Von 
Prof. Otto Holder. Zweite Auflage. Pp. v + 73. 
(Berlin: Julius Springer, 1929.) 3*60 gold 
marks. 

(2) Theory and Application of Infinite Series, By 

Prof. Dr. Konrad Knopp. Translated from 
the second German edition by Miss Ji, C, Young. 
Pp. xii + 571. (London and Glasgow: Blackie 
and Son, Ltd., 1928.) 30*. net. 

(1) This little book gives a method of basing the 
theory of arithmetic on the properties of finite 
aggregates and on Dedekind’s section. Prof. 
Holder holds the view that an arithmetic founded 
solely on postulates and axioms must be insuffi¬ 
cient, since even in this case series of operations 
must be counted. 

(2) Prof. Knopp’s book is beautifully printed 
and arranged. Of the three parts into which it is 
divided, the first begins with the theory of real 
numbers, the starting-point being an assumption 
of a knowledge of Holder’s arithmetic of rational 
numbers. From this point, Dedekind’s theory 
of irrational numbers and the notion of convergent 
sequences are introduced. The second part dis¬ 
cusses the foundations of the theory of infinite 
series, and the third part proceeds to modem 
developments. Here the author gives many 
valuable chapters, including an 1 illuminating dis¬ 
cussion of Fourier series. Chapter xiii. contains 
a very useful digest of methods for associating the 
notion of * sum ’ with divergent series. Chapter 
xiv. on Euler’s summation formula and asymptotic 
expansions has been specially written for the 
English edition. The author’s aim has been 
especially to help the private student, and to this 
end many explanations of difficult points and 
apt illustrations have been included. The trans¬ 
lation has been well done and there is an easy flow 
of the language. 

In both the above books Dedekind’s thoory of 
irrational numbers has been adopted, presumably 
because of the uniqueness of their representation. 
But Cantor’s theory lends itself more naturally 
to & simple detailed treatment, and, being funda¬ 
mentally equivalent to Dedekind’s theory, might 
with advantage have been used. L. M. M.-T. 

Qeologie von Peril. Von G. Steinmann. Mifc 
Beitragen voxi R. Stappenbeck : Nutzstojfe ; F. 
Sieberg: Erdbeben ; C. Lissdn: Oeologische 
Karte. Pp. xii+448 + 9 tafeln. (Heidelberg: 
Carl Winters Universitatsbuchhandlung, 1929.) 
28 marks. 

This work by the veteran Prof. G. Steinmann gives 
an excellent summary of what is at present known 
of tie geology of Peru. Unlike Bolivia, Chile, 
Colombia, and Venezuela, which were visited in the 
first half of the nineteenth century by D’Orbigny, 
Darwin, and Humboldt respectively, scarcely any 
investigations into the geology of Peru were made 
before Hie work of Raimondi, whose first publication 
appeared in 1862. The bibliography now given 
by Steinmann extends to 22 pages, but owing to 
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the extent of the country and its climatic and 
physical characters, vast tracts are still unknown 
or almost unknown geologically. Much of the 
knowledge we have is due directly or indirectly 
to the work of geologists who have been primarily 
concerned with the investigation of the mineral 
resources (gold, silver, zinc, copper, quicksilver, 
iron, nickel, cobalt, wolfram, antimony, petroleum, 
coal, etc.). 

The account of the stratigraphy, tectonics, and 
geological history occupies nearly three-quarters 
of the book, and is followed by a section on the 
mineral resources by R. Stappenbeck, and an 
account of the earthquakes of Peru by A. Sieberg. 
The geological record begins with the Archaean 
crystalline rocks, followed by the pre-Cambrian 
phyllitos, the Middle and Upper Ordovician, the 
Lower Devonian, the Upper Carboniferous and 
Permian, the Trias, Jurassic, Cretaceous, Eocene, 
Miocene, Quaternary. The chief breaks in the 
succession are (1) between the Archaean and the 
phyllitos, (2) during the whole of the Cambrian 
and probably Lower Ordovician, (3) during the 
Middle and Upper Devonian and Lower Carboni¬ 
ferous, and (4) between the Chalk and the Middle 
Eocene. The work is illustrated with numerous 
sections, and with reproductions of published 
figures of characteristic fossils. The map of the 
Cordillera, showing the distribution of the formations 
so far as known, has been prepared by Steinmann 
and Liss6n. 

A Treatise on Pharmaceutical Chemistry : embracing 

certain Special Topics of A nalytical , Organic and 

Physical Chemistry as they are related to Phar¬ 
macy. By Dr. John 0. Krantz, Jr. Pp. 282. 

(London : Henry Kimpton, 1928.) 15*. net. 

In this volume the author has selected certain 
subjects for special consideration. The work is 
divided into three parts : in the first, the quantita¬ 
tive estimation of certain inorganic elements, of 
pharmaceutical importance, either as remedies or 
impurities, is discussed ; the actual methods are 
not always given in detail, but reference is made 
to the U.S. Pharmacopoeia. The method and its 
theoretical implications are then submitted to 
discussion. The section is intended to serve as 
an illustration of the importance of quantitative 
methods for pharmacists. The second part is 
devoted to a consideration of the structure and 
methods of preparation of a number of complex 
organic compounds used in medicine, such as the 
hypnotics, local anaesthetics, antipyretios and 
bactericides, including the organic arsenicals. This 
section is useful for quick reference to the formulae 
of a number of substances which are in everyday 
use. In the third part, there is a theoretical con¬ 
sideration, accompanied by illustrative experi¬ 
ments, of certain aspects of physical chemistry. 

On the whole, this can be considered an advanced 
text-book, probably of greater value to the phar¬ 
maceutical research worker than to the student. 
For readers in Great Britain it suffers from the dis¬ 
advantage that the possession of the U,S. Pharma¬ 
copoeia is an essential prelude to its use. On Hie 
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other hand, the second and third sections should be 
of value to chemists and pharmacologists as well as 
to pharmacists. 

Paleontology. By Prof. Edward Wilber Berry, 
Pp. xii +392. (New York : McGraw-Hill Book 
Co., Inc.; London : McGraw - Hill Publishing 
Co., Ltd., 1929.) 17a. 6 d. net. 

The author, in his prefaoe, describes the scope and 
intention of this book, which is to lay emphasis on 
one hand on the evolutionary story that the study 
of palaeontology tells us, and on the other to 
illustrate the adaptation of animals to their 
environment. The author further states that his 
purpose is “to interest rather than to repel the 
beginner—a pedagogical principle all too frequently 
ignored ”. In these aims he appears largely to 
succeed, and the book compares well with others of 
its class. Naturally, in a book which deals with 
the whole of palaeontology from Protozoa to man 
in 364 pages, there must be either compression or 
omission, and the second alternative has wisely 
been chosen, with the result that the reader, who 
is supposed to be a beginner, is at all events saved 
from mental indigestion. 

Of the figures and diagrams, a good proportion, 
especially in the chapters on invertebrates, are the 
author's own, are refreshingly new, and remind the 
reader that extinct animals were once alive. In 
the various tables of affinity and descent a cautious 
position is held. Here and there a captious critic 
will find that the author has not always been able 
to keep up with the flood of recent discovery, but 
from some slips and errors no writer of a text-book 
can hope to be free, and there is none that prevents 
the book from being recommended to a student 
as a jumping-off ground to larger and more detailed 
works. 

Trailing the Giant Panda . By Theodore Roosevelt 
and Kermit Roosevelt. Pp. xi + 278 + 33 plates. 
(New York and London : Charles Scribner’s 
Sons, 1929.) 16s. net. 

The giant panda (JSluropus melanoleucus) is rather 
like a bear, with black spectacles, Baddle, forearm, 
and quarters of dark brown, and the rest of the 
body white. He lives in steep bamboo jungle, on 
whioh he feeds, sleeps in a hollow tree, and ranks 
as a sahib because he does not cry when shot. No 
civilised man had ever seen him alive until the 
present authors tracked down an old male, with 
fatal results for the panda. Scarcely better known 
is the takin (Budocras taxicolor), half goat, half 
antelope. Very rare is the golden monkey. These 
and other rare species were the quest in a successful 
expedition, by the Bhamo route from Burma into the 
Chinese provinces of Yiinnan and Szechuan, pene¬ 
trating a wild region to northward of the Yangtze- 
kiang and leaving by way of Indo-China, a journey 
of about two thousand miles. 

Among the numerous and excellent photographs 
is one of Mt.Koonka, mapped here by some optimist 
as thirty thousand feet high, pending more careful 
survey. The country as a whole, however, is un¬ 
surveyed,large parts of it unexplored by Europeans, 
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although inhabited to the last possible limits of 
saturation, partly by Chinese, but mainly by semi¬ 
independent tribes, not always cordial to visitors. 
The present work deals mainly with the adventure, 
but contains a great deal of interesting material, 
while the scientific staff, collecting for the Field 
Museum at Chicago, will doubtless publish their 
results through the usual channels. 

The Biochemistry of the Amino Acids . By Prof. H. 
H. Mitchell ana T. S. Hamilton. (American 
Chemical Society Monograph Series, No. 48.) 
Pp. 619. (New York : The Chemical Catalog 
Co., Inc., 1929.) 9.60 dollars. 

In this monograph the authors have given a 
detailed account of the chemistry and physiology 
of the amino-acids, their preparation, determina¬ 
tion and properties, and the part they play in meta¬ 
bolism and nutrition. They have examined the 
available evidence very critically, more especially 
in the physiological chapters, so that the work forms 
a very useful review of our present knowledge. The 
fact that the monograph is of the size of many text¬ 
books of physiology indicates the extent of the 
literature dealt with. The chemical chapters 
account for about one-third of the volume : the 
remaining two-thirds give an up-to-date aocount of 
tko digestion of the proteins and the absorption of 
their constituent amino-acids, the catabolism of 
these compounds and their relationships with carbo¬ 
hydrate and fat metabolism, the breakdown of the 
individual amino-acids being considered in detail. 
Finally, there are chapters on their specific dyn¬ 
amic action, on the catabolism of tissue protein, 
and on the nutritive values of proteinB and the 
protein values of foods in nutrition. The book will 
be of great use as a work of reference by research 
workers, and also to all advanced students of bio¬ 
chemistry and physiology. 

A Challenge to Neurasthenia . By Doris Mary 
Armitage. Pp. 62. (London: Williams and 
Norgate, Ltd., 1929.) 5s. net. 

This book is principally an appreciation of the 
late Dr.-L. S. Barnes. It describes his attitude 
to neurasthenia and his method of treating the 
neurasthenic, which appears to have been by the 
application of his own strong personality in 
encouragement, coupled with an appeal to the 
patient’s intelligence. Apart from me statement 
that Dr. Barnes considered all neurasthenic troubles 
to originate in fear, there is no indication of what 
he considered to be the etiology of functional 
nervous disorders. This defect, and a lack of 
detail regarding the line of treatment, will hamper 
other physicians attempting to follow the same 
method of psycho-therapy. The book does, how¬ 
ever, encourage doctors to pav serious attention 
to the neurasthenic, and provided the tendency to 
regard the subconscious mind as a sent of separate 
personality is not taken too literally, it will also 
encourage patients to believe that neuroses are 
susceptible to treatment. It is a matter for regret 
that Dr. Barnes did not live to publish his own views 
on ppycho-pathology and psycho-therapy. 
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Letters to the Editor. 

[The Editor dots not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications .] 

The Earthquake South of Newfoundland andj 
Submarine Canyons. 

The powerful earthquake south of Newfoundland 
which, on Nov. 18 and 19, broke eleven submarine 
cables in at least twenty-three places and devastated 
the southern coast of Newfoundland, promisee import¬ 
ant evidence as to the nature of the submarine canyons 
off the Atlantio 
coast of Canada 
and the United 
States. The 
earthquake was 
obviously of the 
highest order of 
intensity at its 
centre, for it 
overthrew chim¬ 
neys, and was 
therefore of the 
order of over No. 

7 on the Rossi- 
Forel scale in*the 
towns of Nova 
Scotia, more 
than 400 miles 
from its origin, 
and it occa¬ 
sioned a tsunami 
or earthquake 
wave, which 
drowned 26 
people on the 
Burin Peninsula 
in Newfound¬ 
land, did exten¬ 
sive damage to 
property, and in 
places swept 
inland to the 
height of 100 
feet. 

The accom¬ 
panying sketch 
map (Fig. 1), 
based on one 
kindly supplied 
by Mr. L. Robin¬ 
son of the West¬ 
ern Union Tele¬ 
graph Co., and 
on a list of seven 
breaks on the 

cables of the , 

Commercial Cable Co., by Mr. R. J. Hughes, shows 
that the breaks are mainly in two roughly parallel 
lines hi continuation of the trough-like valley, m 
places 286 fathoms deep, through Cabot Strait. The 
lines are not fully straight: but as the positions of 
the fractures are based on tests from the shore-ends, 
they may not be exact, as they may be displaced 
by strains or injuries to the cable outside the main 
fractures. 

Eleven of the twelve damaged cables have two frac¬ 
tures apiece, at the distance of usually from. 80 miles 
to 160 miles apart. The positions are roughly m two 
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FW. 1,—Sketch map of the Cabot Strait earthquake, Nov. 18-10, 1029. 

The thin Hoes represent the twelve broken cables: the cross bars the'approximate positions of 

The doMedsnanDmontt the probable foundered band in continuation of the Cabot Strait. 
i of tha cSrtmi* when violently shaken by the eorthouake. 

The feVStoMo^oiU& ooaat of Newfoundland was mainly near the Burin Peninsula. 

Depths In fathoms. 


lines, which continue the straight steep side of the 
trough of Cabot Strait. That trough is up to 286 
fathoms deep and trends from north-west to south¬ 
east. The earthquake appears to have been due to a 
renewed subsidence on the submarine southern con¬ 
tinuation of Cabot Strait, though the tr**ud bends to 
south-south-east. The depths along the middle of 
this sunken bend were 1750, 2332, 2680, 3450, and 
2934 fathoms, and the depth is usually hundreds of 
fathoms greater thun in the area on either side. The 
earthquake is probably due to a fresh subsidence of 
the floor of this submarine rift valley. 

The new evidence throws light on the nature of the 
famous submarine canyon of the Hudson River off 
New York, which makes a notch in the 100 fathom line 
by a depression 2400 feet deep. The buried channel 

inland is known 
to be in places 
bounded by 
faults. 

The St. Law¬ 
rence Valley has 
boon interpreted 
as a strip sunk 
between paral¬ 
lel faults by 
Mgr. Laflammo 
( Trans, R . Soc. 
Canada , ser. .3, 
vol. 1, 1908). Its 
tributary, the 
Saguenay fiord, 
the site of the 
powerful earth¬ 
quake of Febru¬ 
ary 1 925, the 
latest of the vio¬ 
lent shocks of 
the Charleston— 
New England— 
St. Lawrence 
series, is prob¬ 
ably due to sub¬ 
sidence as its bed 
is in places 140 
fathoms below 
sea-level. It 
trends approxi¬ 
mately east and 
west in line with 
the pivotal line 
across New¬ 
foundland. 

Such sub¬ 
marine canyons 
have been at¬ 
tributed to four 
prooe^ses: to 
excavation by 
rivers when the 
laud stood thou¬ 
sands of feet 

higher than at present; to the power of glaciers to 
excavate troughs deep below sea - level; to the 
accumulation of sheets of sediment on either aide 
of a channel kept clear bv currents, as suggested by 
Darwin for the canyons of the Blue Mountains in New 
South Wales, and by J, Y. Buchanan for the submarine 
canyon off the Congo. The fourth explanation ia that 
they, like fiords, are due to the subsidence of strips 
of land along faults; that conclusion, advanced in 
“The Nature and Origin of Fiords” (1913) appears 
strongly supported by the evidence of this new 
earthquake, which in this case has not enjoyed 





946 


NATURE 


[December 21 , 1929 


the comparative harmlessness of submarine disturb¬ 
ances as it lies across the main series of trans- 
Atlantic cables. 

The re-sounding of the ocean around the epiceritral 
area of the Cabot Channel earthquake may be ex¬ 
pected to reveal instructive changes in depth. 

J. W\ Gregory. 

4 Park Quadrant, Glasgow, C.3. 


Method of Determining the Position of the 
Symmetry Axis of a Crystal by means of X-Rays. 

A marrow beam of X-rays, passing through the 
same point of a thin plate of a crystal, and moving 
in such a way that it successively occupies all the 
possible positions within a definite solid angle, will 
have Bragg’s reflections from the atomic planes in 
the crystal. Their traces on a photographic plate, 
which is fixed relatively to the crystal, will give a 
sequence of lines the form and position of which will 
depend on the position of the reflecting planes and 
also on the constants of the crystal lattice. 

If the axis of symmetry of the crystal lies within 
the space angle described by the ray, and if it makes 
a small angle with the perpendicular to the photo¬ 
graphic plate, then on the latter will appear a series 
of hyperbolae, symmetrically situated, as may bo 
seen on the photograph (Fig. 1). If the orientation 




Fig, 1.—Quart*. 

of the crystal in relation to the photographic plate 
is known, the position of the axis in the" crystal may 
be found, and some data may be obtained'regarding 
its structure. 

The above-mentioned scheme was realised in the 
following manner: a system consisting of a rigidly con¬ 
nected photographic plate and a small crystal, placed 
at a distance of 17 mm. in front of the plate, slowly 
rotated round the horizontal line passing through the 
crystal and perpendicular to the plate, and oscillated 
round a vertical axis which also passed through the 
crystal intersecting the first one. A horizontal beam 
of rays emitted by the target of a Rfintgen tube 
passes through a pin-hole placed close before the 
crystal, through the point of intersection of both 
axes of rotation, and then is stopped by a small 
fixed screen situated in front of the photographic 
plate. This screen prevents the blackening of the 
plate by the undefiected beam and thus only reflected 
rays strike the plate and give the above-mentioned 
picture. The diagrams thus obtained are equivalent 
to the ‘ P-pattems 1 with an electron beam described 
by Kikuohi (Japanese Journal of Physics , vol. 5, No. 2). 

It is obvious that the same picture will be obtained 
by means of a wide cone of rays emitted from a large 
radiating surface and passing through the above- 
mentioned pin-hole. In this case it is not necessary 
to rotate the plate and the crystal, but the blackening 
of the plate, caused by undeflected rays, spoils the 
photographs. W. Linnik. 

Optical Institute, Leningrad, Oet. 9. 
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Weltere Beobachtungen fiber die Dissymmetric 
der Emission von Serlenlinien. 

An einer friiheren Stelle dieser Zeitschrift (Nature, 
Juli 27, 1929, p. 125) habe ich eine kurze vorl&ufige 
Mitteilung fiber die neue Erscheinung dor Dis¬ 
symmetric der Lichtemission im elektrischen Feld ver- 
tiffentlicht. Im Folgenden seien kurz die Ergebnisse 
weiterer Beobachtungen fiber diese Erscheinung 
mitgeteilt. 

Wie ich in meiner Schrift fiber die Axialitat der 
Lichtemission und Atomstruktur (Polytechnische 
Ruchhandlung A. Seydel, Berlin, 1927) dargelegt habe, 
8 tel leu die im elektrischen Feld erscheineriden Koin- 
ponenten der Linien des Wasserstoffatoms Linien- 
serien von bestimmter Charakteristik dar. Von diesen 
Wassorstoffserien habe ich auf ihr Verhalten in der 
neuen Erscheinung folgende Linien untersucht: von 
der Serie 2s - nip 2 die Linien 3p a H Q -h I, 47>*H0±0, 
5p 8 H Y ±13; von der Serie 2- md 8 ,/ 8 die Linien 
4d 3 ,/ 8 Hp±4, 5<P,pki y ± \ 0; von der 8erie 2s -mp 4 
die Linien 4n 4 H/5 ± 2, 5p 4 H Y ±3; von der Serie 
2 \p*-rnd 6 ,p die Linie 6tf 6 ,/ 6 Ha ± 6, von der Serie 
2s - mp* die Linie : f 2. Von alien diesen Linien 

werden diejenigou, wolche vom elektrischen Feld nach 
Hot verschoben werden, l&ngs der Aohse des Feldes 
ontgegengesotzt zur Feldrichtung intenaiver omittiert 
als in der Feldrichtung. Umgekehrt werden die- 
ienigen Linien, welche vom elektrischen Feld nach 
Violett verschoben werden, lange der Feldachse in der 
Feldrichtung intenaiver emittiert als entgegongosetzt 
dazu. * 

A us dem Spektrum des Heliums hal>e ich folgende 
Linien auf ihr Verhalten in der neuen Erscheinung 
untersucht und zwar in der Achse des elektrischen 
Feldes wie auch in einer 45° dazu geneigton Achse : 
fur Orthohelium von der Serie 2 s -mp * die Linie 3 
X3S89, von der Serie 2 p % - ms die Linien 4s X47J3 und 
5s X4121, von der Serie 2 p z -md 8 ,/ 8 die Linie 3d 8 ,/ 8 
X5870, von der Serie 2p a -md 8 die Linie 4d s X4472, 
von rier Serie 2p* - mp die Linie 4/ 3 X4469, von der 
Serie 2p* - mp die Linie bp X4025, von der Serie 
2 p* - mp 8 die Linie 4 p* X4519 ; fur Parahelium von 
der Serie 2*S - mP a die Linien 3P 1 X5O10 und 4 1 % 
X3906, von der Serie 2P a die Linie 

X0678, von der Serie 2P* -mD* die Linie 4D 8 X4922. 
Alle diese Heliumlinien folgen in der neuen Erscheinung 
derselben Gesetzm&ssigkeit wie die Waaserstofflinien ; 
es werden n&mlich diejenigen Linien, welehe vom 
elektrischen Feld nach Rot verschoben werden, 
entgegengesetzt zur Feldrichtung intensiver emit- 
tiert; dagegen werden diejenigen Linien, welche vom 
Feld naoh Violett verschoben werden, in der Richtung 
des Feldes intensiver emittiert. 

Die ausffihrliche Mitteilung fiber die vorstehenden 
Beobachtungen wird voraussichtlich in den Annalen 
der Physik erscheinen. Im Anschluss an sie werde ich 
die wichtigen theoretischen Folgerungen darlegen, die 
sich aus ihnen ziehen lassen. J. Stark. 

Grosshesselohe-Munchen, Nov. 18. 


Chemical Biogenesis and the Development of 
Secretion Cells. 

Among the Research Items in Nature of Sept. 14, 
1929, p. 426, is a note upon an interesting paper 
recently published by Prof. John Read on “ Some 
Biogenetio Relationships in the Menthone Series f \ 

At the end of the paper referred to in the note 
(Chemistry and Industry , vol. 48, No. 32, p. 7$0 ; 
1929) Prof, Read says: “ The excessively delicate 
control of molecular transformation which is here 
implied appears to be a prerogative of the living 
organism. The organio chemist is powerless to effect 
such' subtle differentiations by artificial means. At 
the present stage of our knowledge the finer xnani- 
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festations of organic synthesis appear to be insepar¬ 
ably associated with the life-processes/’ 

These statements, which are perfectly true, lead 
us immediately to postulate that the study of such 
problems as the origin of terpenea should only be 
done in close connexion .with cytology and cell de¬ 
velopment. 1 have made two attempts to study the 
problem from this side and my results may interest 
some readers of Nature. 

Studies on the development of secretion cells (Dias., 
Geneva, 1927) led me to the conclusion that the 
ideas of Tschirch on this subject are erroneous. 
Tsohirch held that the oil (terpenes) originated from 
the cell wall by a kind of gelatinisation of the latter; 
but my experiments on Aearum europamm , Laurus 
nobilis , and Cimuzmomum camphora indicate that the 
oil (terpenes) is generated directly in the protoplasm. 
Thus an important chemical conclusion follows from 
a purely cytological investigation. 

Moreover, in a subsequent study of Pernea indica 
I have been able to determine the real mechanism of 
the oil-production ( Planta , Archiv f. wise. Boianik , 
6 Bd., Heft 2, p. 216; 1928). The oil cells in their 
youngest stage, when still entirely filled with proto¬ 
plasm, produce a small drop of a phosphatide-like 
substance, which is fixed to the cell wall. This 
‘ initial drop \ as I call it, serves later on as a mem¬ 
brane to the oil drop. The terpenes originate entirely 
from f the protoplasm without demanding any sucri 
intermediate condition as the gelatinisation supposed 
by Tschirch. At the end of the process the cell is 
entirely filled with the oil drop, the protoplasm having 
completely disappeared. The oil drops can easily be 
detected inside the protoplasm on the spot where they 
have been formed. The droplets of oil produced thus 
by destruction of protoplasm are injected into the 
initial drop. This penetration is only rendered pos¬ 
sible by the solubility of the terpenes in the phos- 
phatides. The initial drop then extends, and filling up 
with terpenes it advances towards other drops in the 
cell, which are finally all incorporated in the large one. 
It is also probable that fresh quantities of phospha- 
tides are added to the membrane of the drop as it 
increases in circumference within the protoplasm. I 
consider these phosphatides as the active ferments 
in the destruction of protoplasm (by necrosis or aufco- 
lysis) and in the synthesis of terpenes. Their presence 
in the cell walls makes the adhesion of the initial drop 
easier and even calls for such a formation. 

In connexion with these investigations I have 
formulated the following hypothesis dealing with the 
synthesis of terpenes in secretion cells. 

The protoplasm as a whole is transformed into 
terpenes (together with phosphatides and perhaps 
some minor constituents). Thus a destruction of 
protoplasm has to precede the synthesis of terpenes, 
and this disintegration certainly leads through the 
stage of amino-acids. The deamination of amino- 
acids by the deaminases is a well-known process, 
which generally leads to the production of an alcohol. 
If the deamination be incomplete it will result in an 
aldehyde. /-Leucine, one of the most abundant 
-amino-acids, would in these circumstances yield iao - 
valeraldehyde. 

This is the point at which my views meet those of 
Euler and of Kremers. But in my opinion, to derive 
either wovaleraldehyde (Kremers) or methvlcroton- 
aldehyde (Euler) from acetone and acetaldehyde is 
open to question. These two substances could only 
derive from the fermentation of sugar, and the 
amount of sugar in these cells is minute. The aldol- 
isation of aldehydes is a chemical process which must 
be as easy in vivo as it is in vitro. The aldolisation 
of two molecules of isovaleraldehyde leads immediately 
to a terpen© with an open chain, and a subsequent 
internal aldolisation would result in oyclisation. 
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It will thus be seen that the common origin which 
Prof. Head recognises for these substances is proto¬ 
plasmic in nature. It would not be in the least 
astonishing to find that most of our terpenes are 
derived from leucine through the intermediate stage 
of wovaleraldehyde. If only one of the many terpenes 
were produced by this method, the others could derive 
from it by aldolisation, mcthylation, hydration, oxida¬ 
tion, and other recognised natural processes. 

Our present knowledge of the problem indicates 
the desirability of further investigation, and the re¬ 
sults of Prof. Read’s chemical work will bo awaited 
with interest. I shall myself continue the work on 
the biological side. A. Lkkmann 

(Plant Pathologist to the Botanical 
Survey of South Africa). 

P.O. Box 1086, Pretoria. 


Variations of Intensity Distribution of the Auroral 
Spectrum and the Possible Influence of Sunlight. 

In a letter which appeared in Nature of Aug. 17, 
1920, p. 263, Prof. C. Stormer described some spectro¬ 
grams, which he, together with Mr. Moxnos, had taken 
from sunlit aurone and auroraB in the earth’s shadow. 
From the spectrograms, Ntormer draws the conclusion 
that the intensity of the auroral line relative to that 
of the negative bands for sunlit aurone is much 
smaller than that found for aurora in the earth's 
shadow. 

1 do not think that from S termer’s experimental 
material we can draw any conclusion as to the possible 




Fig. 1.—Registrant of aurora spectra taken on Mar. 26,1928. 
Difference of height about 60 km. 


influence of sunlight on the intensity distribution of 
the auroral spectrum. Firat of all, the two spectra 
given by Stormer do not fulfil the conditions which 
make them comparable, and are necessary for photo¬ 
graphic evaluation of changes of intensity distribution, 
because the two spectra are taken on different plates ; 
but the most serious defect of the material is that one 
of the spectra is very strongly exposed, while the other 
auroral spectrum is very weak. 

Even in the spectrum corresponding to the earth's 
shadow the green auroral line has a smaller photo¬ 
graphic density than the three principal nitrogen 
fines. In the spectrum of sunlit aurorae, the weakest 
of the nitrogen lines, 4709, is just visible on the plate, 
and then on account of the threshold effect we should 
expect the auroral line to be extremely faint even if 
no change of intensity distribution takes place. 

Secondly, even if the spectrograms might show an 
effect qualitatively in the direction indicated by 
Stormer, we should not be able to take this as an 
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argument for the effect of the sunlight, for in his ex¬ 
periments an eventual sunlight effect would be mixed 
with a very considerable variation of intensity dis¬ 
tribution, discovered by me in 1923 (Phil. Mag., 4(1, 
p. 577 ; 1923), which was measured accurately under 
the most favourable photographic conditions (see 
article on auroras, “ Handbucn tier Physik ”, Bd, 25, 
p. 385). It was then found that the intensity of the 
auroral line relatively to that of the auroral nitrogen 
lines (4709, 4278, 3914) diminished considerably with 
increase of height. The effect is clearly shown in 
Fig. 1, giving registerings of two spectrograms on the 
same plate correspdnding to a difference of altitude 
of about (10 km. For the lower limit, the auroral line 
5577 gives a greater density than 4709, while at the 
upper limit the densities are in versed. Quantitative 

measurements gave the result that =0*995 

e (a/6) lower 

on a pair of spectra from one plate, and 0-76 on a 
pair from a second plato ; a and 6 are the intensity 
of the auroral line and that of one of the nitrogen lines 
respectively. 

Now Stermer’s spectra correspond to differences of 
altitude of 200 km.-300 km., and from the variation 
with altitude alone we should, in the case considered 

by Stormer, expect to find - about 0 3, 

which would mean a very great intensity variation. 
Thus, even if it had been possible from Stermer’s 
material to conclude that the sunlit aurora gave a 
relatively weaker auroral line, this effect might be due 
merely to the altitude effect I discovered in 1923. 

L. Veoard. 

Oslo, Nov. 15, _ 

A Haploid CEnothera. 

A single haploid (Enothera occurred this year in 
a culture of F. hybrids which were non-viable, and 
this result is of such interest as to deserve a separate 
record. 

In 1927 reciprocal crosses were made between 
(Enothera rubricalyx and (E. eriensis, both of which 
have fourteen chromosomes. (E. eriensis x rubricalyx 
gave a uniform with the red pigmentation of 
rubricalyx and the small flowers of eriensis. They 
bred true in F t and were strongly patroclinous except 
in flower size. 

The reciprocal cross, rubricalyx x eriensis, made at 
the same time, produced a potful of seedlings which 
were yellowish in colour, developed a little chlorophyll, 
and then promptly died when their stored nourish¬ 
ment wused up. The striking non-viability of this 
hybrid type led to a repetition of these crosses in 1928 
with the same results. The rubricalyx x eriensis gave 
from one capsule 21 small and feeble seedlings, all of 
which died off simultaneously, showing a lethal effect. 
From another capsule, obtained by crossing different 
individuals of the same two species, 85 seedlings were 
obtained. They behaved in the same way as the 
preceding, except that two of the seedlings managed 
to survive for a time and one lived long enough to be 
planted out. It reached maturity and belonged to a 
new type, very much dwarfed and completely sterile 
as regards pollen and seed production. 

It was predicted that this plant might be a haploid, 
and such has proved to be the case, as It has only seven 
chromosomes in its somatic cells. The plant showed 
the red pigmentation of rubricalyx. Its leaves were 
small, narrow, and rather pointed, and these were 
regarded at first as resemblances to <M. eriensis ; but 
it seems more probable that these are characters 
pertaining to haploid rubricalyx . 

As regards the origin of this haploid mutant, it 
appears to have developed parthenogenetically from 
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a rubricalyx egg under the stimulus derived from the 
foreign pollen tubes of eriensis. The great bulk of 
the seedlings, which were non-viable, appear to have 
been true (diploid) hybrids with eriensis. 

The first haploid sporophyte in higher plants was 
discovered by Blakeslee in 1922 in the offspring of 
Datura plants which had been subjected to low 
temperature at about the time of fertilisation. Other 
cases of haploids have since been found in Nicotiana, 
Triticum, Crepis, Solatium nigrum, and recently in 
the tomato. They have usually resulted, like the 
above, from crosses between two distantly related 
species with a high degree of interspecific sterility. 
In the present instance, the sterility appears to be 
complete when the cross is made one way, while the 
reciprocal cross produoes plenty of viable seedlings. 

A full account of this haploid mutant will be 
published later. R. Ruggles Gates. 

King’s College, 

University of London, Dec. 2. 


The Perfect Elasticity of Wool. 

The most striking property of the wool fibre is its 
ability always to return to its original length after 
stretching in cold water. If, however, a fibre is 
steamed in the strained position, it shows no tendency 
to return to its original length in cold water. So far as 
I am aware, it has hitherto been found impossible to 
induce such fibres to return to their original length, 
although partial recovery occurs on re-steaming in the 
absence of tension. During the course of another in¬ 
vestigation, however, I have recently found that fibres 
which have taken a permanent set of the kind just 
described, recover the property of perfect elasticity in 
caustic soda solutions. For example, a fibre which had 
been stretched and steamed for 15 minutes at 47-4 per 
cent extension, returned to its original length in 14 
minutes in 0-15 N caustic soda solution. Contraction 
does not cease when the original length is attained, but 
continues beyond this point until a real shrinkage of 
about 10 per cent of the original length is observed. 
The rate of recovery increases with the strength of the 
solution, but is measurable oven in 0 01 N caustic soda. 
The discovery opens up a number of possibilities in re¬ 
gard to 4 finishing * processes in the wool textile trade, 
but of even greater significance is the contribution 
which it makes to knowledge of the elastic phase in the 
wool fibre and the changes which it undergoes during 
stretching and steaming. Complete details of the 
results and conclusions of jthe investigation will be 
described in another place.^ J. B. Spearman, 

The University, Leeds, Nov. 28. 


Continents and Oceana. 

As the result of my letter on “ Continents and 
Oceans”, which appeared in Nature for Nov. 30, 
several correspondents have directed my attention 
to Lothian Green’s ‘ tetrahedral hypothesis \ This 
hypothesis was devised to explain why the continents 
have oceans at their antipodes, and Prof. J. W. Gregory 
has given an excellent acoount of it in his little book 
entitled ” The Making of the Earth n , published in 
1912. 

I am sorry that I had not seen Prof. Gregory’s 
book before I wrote my letter, as it would have helped 
me to emphasise the point which I wished to make ; 
for the object of my letter was not to describe new 
relationships between the continents and oceans, but 
to direct attention to the necessity for taking tho 
relationships which I described into account when 
discussing Wegener’s hypothesis. G. C. Simpson. 

Meteorological Office, 

Air Ministry, Kingsway, Peo. 3. 
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The Proposed New 200 -Inch Telescope. 

I T is now common knowled; 
construction of a 200-inc' 

are being worked out at Mount Wilson observatory. 

This enterprise has been rendered possible by the 
generosity of the International Education Board, 


Ige that plans for the 
oh reflecting* telescope 
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Fig, 1.—The 101-In. mirror In the vertical position for optical twtlug. 


which in May 1928 authorised its executive com¬ 
mittee to provide for the construction of an astro- 
physical observatory equipped with a 200-inch 
reflecting telescope and auxiliary instruments. 
The proposed new observatory is to be conducted 
in close co-operation with Mount Wilson and the 
increased light-collecting power of the 200-inch 
telescope should permit further studies of the size 
and structure of the galactic system, of the spectra 
of the brighter stars under very high dispersion, 
and of many other important problems. A short 
account of the pfcms for the 200-inoh in so far as 
they have matured will interest many readers of 
Nature. More complete details are given by Prof. 
Hale in an article in the November number of 
Harper's Magazine, the source from whioh the 
substance of the present article has been drawn. 

In the construction of the new instrument the 
experience gained in constructing the present 100- 
inoh instrument at Mount Wilson will naturally be 
ofjgreat assistance, and it will be helpful to recall 
some of the difficulties met with in the construction 
of the smaller instrument. The greatest troubles 
were in the construction of the mirror itself. It 
is obviously desirable to secure a disc of glass which 
is free from internal flaws, but in the case of the 
100-inch the disc whioh was finally used was one 
whioh was delivered in 1908 and was rejected 
at the time. It was only after further attempts 
to produce a suitable disc had failed that the pre¬ 
sent mirror was figured from this rather unsatis¬ 
factory disc* The disc in question was full of 
huhtdes, as be seen from Fig. 1, which is repro¬ 
duced from a recent memoir by G. W. Ritchey, 1 ’ 


m 
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The chief difficulty in the construction of very 
large discs of glass arises from the fact that they 
suffer devitrification during the weeks or months 
required for the slow cooling known ps annealing. 
This leads to loss of rigidity—a serious defect. 

Furthermore, glass is a poor con¬ 
ductor of heat and consequently 
the outer parts of a large silver- 
on-glass mirror change in tem- 

E mature more rapidly than the 
ner. The curvature of the 
surface is thus affected, and this 
means that the stellar image, in¬ 
stead of being nearly a point, 
may often be expanded into a 
much less brilliant disc. This 
defect can in the case of existing 
mirrors be partially removed by 
the provision of constant tem¬ 
perature water jackets and a 
similar plan might conceivably be 
adopted in the case of the 200- 
inch, but the difficulties clearly 
increase with size. It seems pro¬ 
bable that a limit has already 
been reaohed in the construction 
of large mirrors of solid glass. 
Prof. G. W. Ritchey has recently advocated the 
construction of cellular mirrors, constructed by 



SOO-lnch telmoope for the California 
Made by the Warner and Swaeey Com- 
mnds 


Fid. 2.—Tentative model 
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Wilson by Prof. Hale and his collaborators. Its 
adoption, however, has not been favoured, on 
account of the difficulty of figuring with optical 
perfection the thin glass faces and the edges of the 
honeycomb structure. In addition, doubts have 
been entertained as to the optical permanence of a 
heavy cemented structure subjected to wide ranges 
of temperature. 

The plan which at the present moment appears 
most promising to the astronomers concerned is 
to make the mirror of fused quartz, a substance 
which possesses a very small temperature co¬ 
efficient. The process oonsists of fusing a mass of 
nearly pure silica in a circular electric furnace 
which constitutes the mould. The disc thus 
obtained contains a large number of small bubbles, 
but it can be ground to the approximate curvature 
of the mirror desired and then coated to a sufficient 
thickness with perfectly transparent quartz free 
from bubbles. The final figuring is then carried 
out on the surface of this clear layer. The quartz 
composing the clear layer is sprayed on to the hot 
diso by means of multiple oxy-hydrogen burners. 
A 22-inch disc has already been constructed in 
this way, and it is now proposed to make a 00-inch 
mirror before finally embarking on the construction 
of the 200-inch mirror itself. 

With regard to the figure of the mirror, it has 
been decided to construct it with a focal length 
of 65 feet, that is, with a focal ratio of / 3-3. The 
use of such a small focal ratio will give an immense 
concentration of light, but in common with all short 
focus mirrors the field of good definition will be 
small. It is proposed to remedy this defect by 


the use of a correcting lens, designed by Dr. F. E. 
Ross, which will be placed immediately in front 
of the photographic plate at the principal focus of 
the 200-iuoh mirror. Dr. Ross haa in addition to 
this computed a correcting lens which will, it is 
hoped, reduce the equivalent focal ratio to / 2*2. 
Provision will also be made for a Cassegrain arrange¬ 
ment with an equivalent focal ratio of / 10. The 
convex mirror in this arrangement will bp 60 inches 
in diameter. 

The telescope will be mounted equatorially. 
The problem of the mounting will be an engineering 
enterprise of no mean dimension, and the lessons 
learnt and the difficulties met with and overcome 
in the mounting of the existing 100-inch telescope 
will doubtless be invaluable in this connexion. 

Considerable attention is being paid to the 
selection of a suitable site. It is highty important 
that the efficiency of the 200-inch should not be 
impaired by poor seeing arising from atmospheric 
tremors. The experience gained with the 100-inch 
has shown that at Mount Wilson itself a 200-inch 
telesoope could be depended upon to show a gain 
in keeping with its increased size. It is, however, 
probable that a still better site can be found in 
California, and the possibilities are being explored 
by observations at various sites with portable 
telescopes. 

One of the proposed models for the 200-inch 
telescope, which is now on exhibition in the building 
of the National Academy of Sciences, Washington, 
D.C., is shown in Fig. 2. It should be mentioned 
that the plans include the provision of an adequate 
laboratory and workshop. W, M. H. G. 


The Locust Problem. 

By Dr. A. D. Imms, F.R.S. 


T HE theory of the phases of locusts, advanced 
by B. P, Uvarov in 1921, is now well known to 
entomologists and has proved a fertile stimulus to 
further investigation of this important problem. 
It recognised the existence among these insects of 
two definite or extreme forms—one gregarious and 
the other solitary — which are connected by a 
continuous series of less defined transitional forms. 
Messrs. B. P. Uvarov and B. N. Zolotarevsky 1 
have recently discussed certain aspects of the 
roblem, in the light of new observations made 
y S. A. Predteohensky in Russia, and by the 
junior author in Madagascar. Although their 
remarks apply more especially to the well-known 
species Locusta migratoria, these authors believe 
that a standard phase nomenclature, applicable 
to all species, would be both possible and ad¬ 
vantageous. According to their interpretation a 
locust can exist in three unstable biological phases, 
namely, a solitary one, phasis aoUtaria : a gre¬ 
garious one, phasis gregaria , and a transitional 
phase between these two which they term phasis 
transiens. These phases differ from each other in 
morphological and colour characteristics, on one 

1 Ph&ftes at Locutt* and their Iuterrekttons. BvU. Sntomolwittal 
AcMoroA* 10, pp. 201-2S5, Oct; 1029. 
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hand, and in biological features (mainly behaviour) 
on the other. Whether it will prove possible 
to distinguish such phases solely by the con¬ 
venient method of examining their morphological 
characters, can only be determined by studying 
the whole series of phases of a given locust in 
a specific locality. 

The solitary phase consists of isolated individuals 
and is represented where no swarms exist, or have 
existed, within at least one preceding generation. 
The transient phase is not represented by any 
definite form, but by a continuous series of transi¬ 
tional forms between the solitary and gregarious 
phases. Such a series may be observed either (o) 
when the transformation is from the solitary phase 
towards the gregarious phase, when it may be 
termed phasis congregant ; or (6) the tendency 
is in the opposite direction, when it is termed 
phasis dissociwns. These two phases are, therefore, 
essentially of a biological nature, but it appears 
that it may be posssible to distinguish them also by 
minor details of structure and colour. Tbs gre¬ 
garious phase is that assumed when individuals 
form dense and extensive emigrating swarms 
(Fig, 1). Recent studies of Jjocusto migraioria 
have shown that, although this species k a Tory 
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definite unit, it exists as three subspecies, namely, 
rossita in Central Europe and possibly Western 
Europe, migrcUoria {sensu str.) in south-east Russia 
and migratorioides in the tropics and subtropics. 
Each of these subspecies may pass through the three 
phases already mentioned, but it is possible that 
all may not piove to be equally polymorphic. The 
application of this theory to other species indicates 
that, in the past, the solitary and gregarious phases 
being in most cases so distinct they nave hitherto 
not been recognised as such. Great confusion has 
naturally resulted, since they have been regarded 
as distinct species under separate names. From the 

practical point of view 
of locust control it is, 
obviously, of prime im¬ 
portance to study the 
behaviour of these in¬ 
sects in the light of 
U varov’s theory. The 
theory lends a new 
interpretation of the 
causes of locust out¬ 
breaks, and by direct¬ 
ing research along a defined course it will co-ordinate 
investigation, hitnerto largely prosecuted blindly in 
the hope of eventually alighting upon some solution 
of the problems concerned. It opens up the possi¬ 
bility that transformation of locusts into the gregari¬ 
ous phase may sometimes be circumvented, and the 
location of the breeding grounds of the latter phase 
may lead to the destruction of immense numbers of 
potentially harmful individuals. This aspect of the 
subject is fully discussed in U varov’s recent 
treatise 2 on locusts, which has already boon noticed 
in these columns. 

On April 29 of this year the chairman of the Com¬ 
mittee of Civil Research 8 appointed a scientific 
sub-committee of ten members under the chair¬ 
manship of Sir Henry Miers, with the following 
terms of references: 

“ To consider and report on : 

(а) Means for the mass destruction of the 

Desert Locust Schistocerca gregaria 
Forsk. 

(б) Methods for ascertaining the reasons for 

the periodic swarming of this species 
with a view to its control.” 

The depredations of the Desert Locust are of im¬ 
mediate concern to the Empire, since an enormous 
area of British Africa is periodically affected be¬ 
sides Palestine, Transjordania, and Iraq. In Kenya, 
for example, it is mentioned that £60,000 has al¬ 
ready been spent on control and relief measures 
' with respect to an outbreak of this insect which is 
still continuing at the present time. The Kenya 
government has now taken power to prohibit all 
exports of foodstuffs from the territory, and the 
Legislative Council has passed a resolution authoris¬ 
ing expenditure up to £200,000 to the Food Control 
Board to enable it to discharge its function. 

As a preliminary step the Committee of Civil 

I ISSSMmMm..tint .nd 

Report*, Ixradon. H.M. Stationery Office, 1088. 
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Research has issued two reports of the Locust Sub- 
Committee which were presented to Parliament in 
July 1929. In the first report it was recommended 
that the collection of information from all available 
sources respecting the habits and behaviour of the 
Desert Locust should be proceeded with forthwith. 
This information should be collated and distributed 
to the territories affected by the insect in question. 
In order to effect this scheme, it was recommended 
that financial arrangements should be made to 
enable the Imperial Bureau of Entomology to com¬ 
mence this work. In its second report the Sub- 
Committee drew up a draft scheme of the research 
it deemed necessary to bo carried out, and stress 
was laid upon the possibility of employing aero¬ 
planes for purposes of reconnaissance and perhaps 
also for the destruction of locusts. It recommended 
that colonial governments, interested in this specific 
locust problem, should be communicated with and 
invited to indicate whether they would assist by 
contributing to the cost and by providing looal 
facilities if a proportional Imperial contribution 
could be arranged. It also suggested that com¬ 
munication, in a similar sense, should he made for 
the purpose of obtaining the views of the Govern¬ 
ment ol India. With the object of obtaining the 
fullest information possible respecting the Desert 
Locust, it is further suggested that inquiries should 
also extend to foreign territories affected by the 
insect in question. 

About the middle of the present year evidence of 
the enormous destruction occasioned by the Desert 
Locust in Palestine had come to hand in the form 
of an article by Mr. G. E. Bodkin, 4 Government 
Entomologist. The history of locust invasions in 
Palestine indicates that these visitations have 
occurred in recent years with remarkable regularity. 
Thus 1865, 1878, 1890, 1902, 1916,1928 are marked 
by visitations of this insect—an unvarying period 
of 12-13 years elapsing between the events. The 
year 1915 was a most disastrous one, and in the 
Jaffa district alone damage to the extent of about 
£200,000 is stated by Mr. Bodkin to have resulted 
from locust depredations. Since the destruction 
was practically universal in Palestine the damage 
in the whole country reached a colossal figure. 
The suffering endured by the population, as it 
happened, was alleviated to a marked degree by 
the War, which involved the occupation of Palestine 
by the British army. The largo supplies of food 
thus brought in, and the liberal payment for ser¬ 
vices rendered, helped the population at a time 
when it was demoralised by the destruction of a 
means of livelihood. 

Palestine was visited by another invasion in 
1928, and the chief facts respecting this event are 
recounted in Mr. Bodkin’s article. It appears that 
there were three successive waves of invasion, but, 
by comparison with the event of 1915, they were 
but light. Ability to anticipate such an occurrence 
resulted in very little serious damage being in¬ 
curred. The appearance of the Desert Locust in 
Hauran and in Egypt the previous year gave timely 


* “The Locust Invueion of Palestine durlhg 
BweorcA, 80,pp. 188-139, Aug. 1020, with! 


1028." BuU. Entomological 
text figs, and 8 plates. 
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warning, and preparations for a control campaign 
the following year were soon embarked upon. 
Consequently, 1928 was the first time that locust 
invasions in Palestine were combated with an 
adequate organisation of material, equipment, and 
personnel. The campaign was assisted by the 
drought, which rendered the ground unsuitable, 
for the most part, for the insects to lay many of 
their eggs. 

The nature of the control measures that were 
applied can only be briefly mentioned here. The 
destruction of the winged locusts, prior to egg- 
laying, means the elimination of hordes of potential 
young locusts, and Mr. Bodkin describes a type of 
flame-thrower devised for this purpose. These 
machines did good service at night owing to the 
habit of the Desert. Locust of clustering in dense 
masses at that time. The arming of large numbers 
of villagers with hand nets resulted in further 
destruction, and they also assisted by encircling 
swarms of gravid locusts, and slowly driving them 
to a common centre, to be exterminated by use of 
flame-throwers. The methods prosecuted were 
so efficient that most of the egg-laying be¬ 
came restricted to the Jericho district. The 
resulting young locusts or ‘ hoppers 9 were de¬ 
stroyed by spraying with kerosene emulsion, and 
later by fire and by means of arsenicals. Mr. 


Bodkin's instructive and timely report should do 
much to encourage those who have to encounter 
the same menace m other lands. It is evident that 
adequate preparation, and the application of the 
right measures ooupled with a knowledge of specific 
locust behaviour, were collectively responsible for 
the good results achieved. 

The Palestine outbreak is directly related to a 
much more formidable and simultaneous invasion 
by the Desert Locust of the southern Sudan, Kenya, 
and Tanganyika Territory. The duration of this 
menace cannot be foretold with certainty, but it 
appears probable that it will continue until 1981. 
The reports of the Committee of Civil Research 
synchronise, therefore, with a recurrent outbreak 
of first magnitude. This fact should serve to stress 
the urgency of oarrying out the procedure advocated 
with as little delay as possible. A judicious ex¬ 
penditure of £20,000 or £30,000 in the course of 
tour or five years should reap benefits out of all 
proportion to the money so devoted. The greatest 
need is for exact information on the behaviour and 
habits of the Desert Locust, and the co-ordination 
of such information from as many sources as 
possible. Without this knowledge, we shall be 
merely groping in the dark for many years to come 
simply because there is no adequate foundation to 
work upon, 


Irradiation and Health. 


T HAT exposure to sunlight or some source of 
ultra-violet, luminous, or heat rays has a 
beneficial effect upon general health has been 
claimed by many competent observers. That 
insolation is of great value in the treatment of 
various forms of tuberculosis may be taken as 
well established, although the cooling power of 
the open air, as well as the sun's rays, plays a part 
in the favourable effects produced. Again, that 
vitamin D is formed from ergosterol in the skin 
when the latter is exposed to ultra - violet light 
has been definitely shown, as well as the develop¬ 
ment of an increased bactericidal power in the 
blood, after suitable irradiation of the same organ. 
But whether such effects are accompanied by an 
increase in the resistance of the body to infection 
has not been satisfactorily demonstrated, in spite 
of a very general impression that suitable ex¬ 
posure to a source of light does improve the general 
health. Colebrook 1 has therefore submitted this 
question to an experimental study, and at the same 
time has investigated the influence of light upon 
the rate of healing of a purely local infection. 

In the first investigation the influence of light 
upon the health and development of school children 
was studied : their ages ranged from five to seven 
years, and the period of observation extended from 
August 1927 to March 1928. They were divided 
into three groups, upwards of a hundred children 
in each: one acted as a control, the others were 


* Hodlcal Research Council Special Report Series. Ko, mjlrradia- 
tlon and Health, k : Ultra-Violet Irradiation of School Children: B: 
Irradiation of Varicose Ulcers. By Dora Ooiebrook. Pp. 47. (London: 
H.M. Stationery Ottos, im.) U. 6* set. 


No. 3138, Vot. 124] 


exposed, clad in bathing slips only, three times 
weekly to a direct current long-flame carbon arc 
lamp; in one of these the light from the lamp 
was screened by glass, so that only rays longer than 
about 3342 A. reached the children. The dosage 
aimed at was one which would just fail to give an 
erythema reaction on the skin of a child of average 
sensibility : it was gradually increased by diminish¬ 
ing the distance of the child from the lamp, by 
increasing the time of exposure, and also the 
output of the lamp. Pigmentation of the skin 
was produced in a number of the children by the 
treatment. The groups were selected to be as 
similar as possible as regards ages and types, and 
it was considered that the home conditions were, 
on the average, also similar in the groups and were 
suoh that any benefit due to the irradiation would 
be easily seen and not counteracted by a poor home 
environment. 

The progress of the children was followed by 
recording height and weight at intervals, by fre¬ 
quent observations of the occurrence of chilblains 
and colds, or other infections, and by noting the 
subjective impressions of the medical officer, 
teacher, and parent. The results were, in brief, 
that exposure to light had almost no beneficial 
effects whatever: in fact, the advantage was 
usually to the control group as compared with the 
lamp groups, or to the screened bmp group as 
oompared with the unscreened. However, as 
regards progress in schoolwork, exposure to light, 
especially the screened lamp, appeared to be of 
favourable influence, whilst the imaoteened, and 
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to a certain extent the screened, lamp seemed to 
exert at first a stimulating effect on increase in 
weight, although this stimulus was only temporary 
in its action, and the period of increased growth 
was followed by one of relatively decreased growth 
rate, so that at the end of the experiment the 
advantage was with the control group. As regards 
infections, the evidence was definitely against 
the exposure to light having any favourable effect, 
but, for what they are worth, the subjective im¬ 
pressions of teachers and parents were in favour 
of the lamp groups. 

It thus appears that, except for a possible 
temporary stimulating effect upon growth, ex¬ 
posure to light is without influence upon bodily 
states which are susceptible of objective measure¬ 
ment, but may be taken to improve, although only 
slightly, that state which can only be described 
as the general health and well-being. It may be 
emphasised that these conclusions only apply to 
the conditions of this particular experiment, and 
that other sources of light, etc., might have different 
effects ; that the home conditions of the children 
were uncontrolled (though probably sufficiently 
simijar in all the groups), and finally, that the 
control group differed from the others not only in 
not being exposed to light, but also in not sharing 


the necessary routine incidental to this exposure, 
such as withdrawal from lessons, dressing and 
undressing, and exposure to the different tem¬ 
perature of the lamp room as compared with the 
class room. 

In the second study, Colebrook investigated 
the influence of ultra-violet light from mercury 
vapour lamps upon the healing of varicose ulcers : 
either the leg up to the knee or the ulcer itself only 
were irradiated; between treatments only a simple 
dressing and bandage were applied. For controls, 
a series of cases was treated with Unna’s zinc oxide 
and glycerine paste. The result of the investi¬ 
gation was that the cases treated with light of 
very varying intensities responded much less 
satisfactorily than those dressed with the paste : 
the difference was most marked in the case of the 
ambulant patients, indicating that any benefit 
seen under light- treatment in patients kept in bed 
was probably largely due to the accompanying 
rest and not to the light. No difference was 
observed in the course of healing between irradiated 
and unirradiated areas of the same ulcer, other con¬ 
ditions being the same for both: and finally, relief 
of symptoms was not obtained during light treat¬ 
ment but was a marked feature in the patients 
treated with Unna’s paste. 


Obituary. 


Dr. Harold Wager, F.R.S. 

D R. HAROLD WAGER, whose death occurred 
on Nov. 17, had shown his interest in 
science at an early stage in his career. In 1885 
he was associated with Mr. Auberon Herbert as 
private seoretary, an association which led to their 
collaboration in the production of a paper in the 
Contemporary Review upon “ Bad Air and Bad 
Health ”, which afterwards appeared (1804) as a 
pamphlet. From 1880 onwards Wager went to 
the Royal College of Science, where he was a regular 
attendant at Dr, D. H. Scott’s classes upon botany, 
and is still remembered by the latter as one of his 
most brilliant students. 

In 1888, Wager was appointed demonstrator in 
biology in the Yorkshire College at Leeds. Since 
that aate, although he has not always resided at 
Leeds, he has been so much identified with both 
science in Yorkshire and with the Yorkshire College 
—and afterwards the University of Leeds—that he 
is generally recognised as one of the most distin¬ 
guished of a very remarkable band of scientific 
naturalists of the county of the broad acres. In 
1894 he married Winifred Miail, the only daughter 
of Prof. L. C. Miall, the first and only professor of 
biology in the Yorkshire College, 

On the outbreak of the War, with the consent of the 
Board of Education, Dr. Wager voluntarily under¬ 
took the direction of the Department of Botany 
during the absence of Prof. J. H. Priestley upon war 
service. After the armistice he remained for some 
time in contact with the Department, in which he 
heldan honorary lectureship, and it was with regret 
that the University Council recently received his 
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resignation of that post when he found himself 
unable to keep in touch with the activities of the 
Department. 

Through his early association with Dr. D. H. 
Scott, some of Wager’s earliest scientific papers 
were upon plant anatomy, including a paper, in 
collaboration with Dr. Scott, upon the floating 
roots of Sesbania aculeata , but throughout his career 
Wager showed a catholic diversity of interest— 
every subject open to experiment and observation 
in the scientific spirit being of appeal to a man with 
the temperament of the naturalist and observer, 
and the training and technique of the student of 
science. He first established his scientific reputa¬ 
tion by a long scries of papers upon the cytology 
and life-history of the fungi, which were published 
during the years 1889-1900. Early in the new 
century he was also making observations upon the 
cytology of the blue-green alg®, the CyanopnyoeoB; 
but what distinguished Wager os a student of 
such problems was that he never lost interest 
in the growing plants in the field. As a result his 
specialist studies of these two groups have the very 
unusual accompaniment that he has published in 
the Naturalist keys to the determination of species 
of Oscillatoria and Phormidium, and also a very 
useful guide to the determination of genera of the 
Agaricace®. 

This interest and sympathy with the field of work 
of the naturalist, coupled with his specialist know¬ 
ledge of technique in fields usually outside the 
naturalist’s province, made Wager a great influ¬ 
ence in deepening and extending the contribution 
of Yorkshire naturalists to biology. Under his 



054 


NATURE 


[December 21 , 1929 


chairmanship the annual mycological forays of 
the Yorkshire Naturalists’ Union have done very 
successful work in promoting interest in these 
plants, and in adding to our knowledge of the 
Yorkshire species. In 1013, as president of the 
Union, he devoted his address to a brief resume 
of Ins observations upon the movements of free- 
swimming micro-organisms, a fascinating subject 
which showed him at his best, alike as a naturalist 
and as a brilliant manipulator of microscopic living 
organisms, alive to the fact that the infinitely small 
amongst living creatures still have to obey physical 
laws. 

On the occasion of the meeting of the Yorkshire 
Naturalists’ Union in Leeds in 1914, the University 
conferred upon him the honorary degree of D.Sc. 
in recognition of his great contribution to science 
and his distinguished association with the study of 
natural science in YorksMre. In 1904 he had been 
elected a fellow of the Royal Society. 

Dr. Wager’s severance from academic labora¬ 
tories, upon his appointment as one of H.M. In¬ 
spectors of Secondary Schools, in no way diminished 
his scientific activity. With simple laboratory 
appliances, but with an almost uncanny flair for 
microscopic manipulation, he continued to carry 
out observations in various fields of biology, and 
in particular turned his attention to a number of 
problems of plant physiology. His photographs 
through the lenses of the leaf epidermis were as 
beautiful a demonstration of the capacity these 
cell wall structures showed to focus objects, as his 
experiments were to show that Haberlandt’s views 
as to the function of the ‘ ocelli ’ needed revision. 
He also made numerous observations upon the 
leaf pigments and other plant pigments, many of 
which, probably, have never been fully embodied 
in his published writings. 

These unremitting scientific labours were a daily 
accompaniment to Wager’s conscientious fulfilment 
of his duties as an inspector of schools. The result 
was, naturally, that the teacher of biology in the 
school, apt to have recourse to the easier path of 
instruction through text-book and diagram, was 
constantly being reminded of the wide gap that 
may ©iJst between the formal description and the 
object awaiting the unprejudiced regard of the 
observer. Just as the amateur naturalist, seeing 
in Wager a kindred spirit, was led by his example 
to take more pains and extend the range of nis 
scientific technique, so the professional teacher 
was encouraged to leave routine repetition of second¬ 
hand facte, to observe for himself, to become, in 
fact, a naturalist, and thus to develop a new en¬ 
thusiasm which rapidly communicated itself to his 
pupils. 

During Wager’s long association with Yorkshire, 
he learnt to love the Yorkshire dales. It was in 
his cottage in Lyttond&le that he died after a short 
illness, and he was laid to rest in the little church¬ 
yard at Amoiiffe amongst associations that were 
always dear to his memory, and to those of Mb many 
Yorkshire friends. There they will like to think 
of him—at rest in surroundings that were always 
congenial to his spirit. 
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Sir Sainthtll Eardley-Wilmot, K.C.I.E, 

Thu death of Sir Sainthill Eardley-Wilmot on 
Nov. 13, at Henley-on-Thames, removes a great 
forester who spent forty-seven years of his lie in 
the service of his country. Eardley-Wilmot was 
the fourth son of Augustus Hillier Eardley-Wilmot, 
and was bom on July 17, 1852. He joined the 
Indian Forest Service in December 1873, after 
having spent three years undergoing his forestry 
training in Germany. There can be little doubt 
that some aspects of this training had a con¬ 
siderable influence on Eardley-Wilmot’s subse¬ 
quent career : for he was able to appreciate to the 
full the advantages, as also the weaknesses, of a 
purely German training, when strictly applied, to 
the very dissimilar and varying conditions of the 
sub-tropical and tropical forests. Wilmot was 
appointed to the old North-West Provinces and 
Oudh, spending the first sixteen years of his service 
as an executive officer in charge of several forest 
divisions in the Provinces. In 1890 he was pro¬ 
moted to administrative rank and passed the 
following eight years as Conservator in Oudh, 
where his organising ability, combined with his 
great professional knowledge, radically changed the 
management of the forests by introducing a more 
scientific conservancy and earned him the en¬ 
comiums of the local government. 

It was during this period that, as*a result of 
sylvicultural studies carried out in the forests, 
Eardley-Wilmot wrote a series of important papers 
entitled “ Notes on the Regeneration of the S41 
(Shorea robusta) ” ; “ Notes on S&l Forests ” ; 

“ Notes on Improvement Fellings ” ; “ S&l Coppice 
Forests of Oudh ” ; “ Notes on the Treatment of 
Shisham (.Dalbergia Sissoo) and Khair (Acacia 
Catechu) in the Sub-Himalayan Tracts ”—all of 
which were published in the Appendix Series of the 
Indian Forester in the nineties of last century. 
They formed a very valuable addition to the scanty 
knowledge at the time existing on the sylvicultural 
characteristics of these species. From 1900 until 
1902 Eardley-Wilmot was in Burma, and in Febru¬ 
ary 1903 was appointed to officiate as Inspector- 
General of Forests, and afterwards confirmed. 

Apart from numerous activities in administrative 
directions, notably the improvements he was able 
to get effected in the emoluments of officers of the 
Department of all grades, and the steps he took to 
improve the forest education of the executive and 
provincial staff of the Department in India, 
Eardley-Wilmot’s greatest achievement was con- 

Research Institute* 1 ^Debra Dun. ^t”the time 
Eardley-Wilmot passed through Calcutta en route 
for Burma, the then Inspector-General of Forests, 
Mr. B. Ribbentrop, was endeavouring to obtain 
the consent of Government to the appointment of a 
forest officer to take up special research work in 
forest entomology. Eardley-Wilmot was keenly 
interested in this new departure. The appoint¬ 
ment applied for was made for two years, and I 
myself took up the work. At the end of the period 
the question of continuing the work was undecided. 
I was in charge of the Indian Museum as officiating 
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superintendent, and Eardley-Wilmot came back 
to Calcutta from Burma. This was in February 
1903 ; and the first of many conversations then 
took place between the Inspector - General of 
Forests and myself on the subject of the formation 
of a Forest Research Institute. Lord Curzon was 
Viceroy, and once Eardley-Wilmot had obtained 
his sympathetic consideration, the matter went 
through and the Institute was inaugurated in 
1900, six research posts being filled hy officers 
selected from the Forest Department. The In¬ 
spector-General often said that his reply to the 
query as to where he was going to obtain his 
research officers, “ From the Department, sir ”, 
pleased the Viceroy almost more than any other 
incident in connexion with the new departure. 
For Lord Curzon was the Viceroy who really com¬ 
menced the introduction of the scientific expert 
into India, and it proved a difficult work at first 
to obtain suitable men. The research officers were 
appointed and commenced work. But there were 
no buildings and no equipment. Ail that had to 
come. The opening by the Viceroy of the greatly 
enlarged Forest Research Institute at Dehra Dun 
(Nature of Nov. 16, p, 778), but six days before 
Eardley-Wilmot’s death, is a witness to the 
enormous value of the step taken in 1906. 

Eardley-Wilmot left India in 1908 on furlough, 
retiring from the service in 1909. His work was 
not finished. For he was appointed in 1910 as one 
of the Commissioners of the newly formed Develop¬ 
ment Commission, forestry being his special charge. 
With his Indian experience behind him, he deter¬ 
mined that forestry education was one of the first 
lines to take up in Great Britain. Grants for this 
urpose were made to various institutions. Edin- 
urgh received a grant from the Development Com¬ 
missioners of £10,000. The larger part of this 
grant was made with the object of erecting suitable 
departmental buildings (we only had two cellars 
in the old University buildings at the time), the 
University Court adding a similar sum. A further 
grant was offered to enable a chair to be estab¬ 
lished, and this sum also eventually materialised. 
At the end of five years as a Development Com¬ 
missioner, Eardley-Wilmot was appointed forestry 
adviser to the Commission and held the appoint¬ 
ment for five years. At the end of this period the 
Forestry Commission came into being and took 
over charge of forestry work from the Develop¬ 
ment Commission. This ended Eardley-Wilmot’s 
active life as a forest officer. 

It is perhaps too soon to adjudicate correctly 
upon the value of Eardley-Wilmot’s ten years’ 
work for forestry in Great Britain and Ireland. 
The Development Commissioners had no executive 
powers; grants were given in the interests of 
afforestation and a commencement had been made 
with the introduction of a system of co-operation 
between landlord and State in the formation of 
new plantations on a profit-sharing basis. For the 
purpose of this review of Eardley-Wilmot’s life’s 
work, he will be remembered for the part he played 
in bringing the Forest Research Institute into 
being in India, and—what he himself would value 
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as a still stronger claim—he will be remembered 
as a fine forester and magnificent sportsman. His 
“ Forest Life and Sport in India ” is regarded as a 
classic as much from the scientific forestry view¬ 
point as from a natural history and sporting one. 
He also published two other books, “ Ihe Life of a 
Tiger ” and u The Life of an Elephant ”, both of 
which gave evidence of a close study of the lore of 
the jungle. E. P, Stebbing. 

Mr. W. R. Bower. 

The death occurred at his home at Huddersfield, 
on Nov. 20, of Mr. William Richard Bower, who 
was for more than thirty years head of the Physics 
and Electrical Engineering Department of the 
Huddersfield Technical College. 

Mr. Bower was bom at Southampton and re¬ 
ceived his early education at the Taunton Sohool 
and the Hartley College in that town. Gaining a 
national scholarship, he proceeded to the Royal 
College of Science, London, of which he became 
an associate and later a member of staff. Before 
the commencement of his long period at Hudders¬ 
field in 1896, he served on the staffs of the Univer¬ 
sity College of Wales, Aberystwyth, and Brighton 
Technical College. He was a fellow of both the 
Physical Society and the Institute of Physios, and, 
after his retirement, received the honorary title 
of emeritus professor of physics at Huddersfield 
Technical College. His breadth of knowledge, 
attention to detail, and great experience as an 
experimentalist gave a marked impress to his 
teaohing and brought him tho warm affection of 
his students. 

Amongst Mr. Bower's early activities at Hudders¬ 
field was the practical application of X-rays, in 
which he was a local pioneer ; many and varied 
were the cases then brought to the College for 
examination. Later, as a writer, he was joint 
author of Bower and Satterly’s “ Practical Physics ” 
and author of “ Primary Physical Science ” which 
appeared last year. He was especially interested 
in optics and published papers illustrating the 
application of graphical and geometrical methods. 

Mr. Bower’s steadiness of aim, disinterested 
sincerity, and great capacity for administrative 
work led him to take active interest in the Associa¬ 
tion of Teachers in Technical Institutions. He 
served on the national executive of this body for 
many years, and, at a critical period in the history 
of the teaching profession, became president of the 
Association ana a member of the Burnham Com¬ 
mittee. His judicial temper and unfailing courtesy 
made him an invaluable negotiator. 

We regret to announce the following deaths : 

Dr. Charles Chilton, lately professor of biology and 
Rector of Canterbury College, New Zealand, an 
authority on the Crustacea of New Zealand and the 
Antarctic regions, on Oct. 26, aged sixty-nine. 

Dr. F. W. Dootson, lecturer and demonstrator in 
chemistry in the University pf Cambridge, on Deo. 12. 

Admiral of the Fleet Sir Henry Bradwardine 
Jackson, G.C.B., K.C.V.O., F.R.S., a pioneer in the 
development of wireless telegraphy, on Dec. 14, aged 
seventy-four years. 
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News and Views. 


On Dec. 23 occurs the centenary of the birth of the 
distinguished French chemist Paul Schutzenberger, 
who was bom at Strasbourg in 1829. The son of a 
professor of law, Schutzenberger took the degree of 
M.D. at Strasbourg, was for a short time assistant to 
Persoz (1805-1868), the professor of chemistry in the 
Paris Conservatoire des Arts et Metiers, and for some 
years a professor at Mulhausen High School. Returning 
to Paris in 1865, ho became assistant to Balard at 
the College do France, succeeded to Bedard’s chair 
in 1876, and from 1882 was also Director of the muni¬ 
cipal ficole de Physique et de Chemie. In 1888 he 
was elected a member of the Academy of Sciences in 
the place of Debray, and he died at M6zy, Seine et 
Oise, on June 26, 1897. The following year his bust 
was placed in the iScole de Physique. Schutzenberger 
paid particular attention to industrial chemistry, 
especially of colouring matters, and was known for his 
long researches on the constitution of alkaloids and 
of the albuminoid bodies. He also prepared a new 
series of platinum compounds. His works included 
his book on fermentations (1875) and a treatise on 
general chemistry in seven volumes. Towards the 
end of his life he adopted the view that the elements 
had been formed by some process of condensation 
from one primordial substance of extremely small 
atomic weight; and expressed the opinion that 
atomic weighty within narrow limits are variable. 

We haveTeceived from the Department of Research 
in Terrestrial Magnetism of the Carnegie Institution of 
Washington the following statement relating to the 
loss of the non-magnetic research vessel Carnegie, 
referred to in our issue of Dec. 7, p. 883: “ The 
survey yacht Carnegie and her scientific equipment 
were completely destroyed in the harbour at Apia, 
Western Samoa, on the afternoon of Nov. 29, 1929, 
following the explosion of gasoline while it was being 
stored on the vessel. Capt. James Percy Ault, in 
command, and one cabin boy were killed, the engineer 
and mechanic were seriously injured, and three of the 
sailors hurt. The scientific members of the staff, with 
the exception of W. C. Parkinson, second in command, 
are expected with Capt. Ault’s body at San Francisco 
about Dec. 19. Mr. Parkinson is remaining at Apia 
temporarily, from which place he will proceed later 
to take charge of the Watheroo Magnetic Observatory 
in Western Australia. The Carnegie was the property 
of the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington and had completed 
about 45,000 nautical miles of her seventh cruise at 
the time of the accident. <Sinoe launching in 1909 
she had traversed in all oceans from 80° north to 
61 b south, a total of nearly 300,000 nautical miles. 
The data gathered form valuable contributions to the 
science of geophysics, including terrestrial magnetism 
and electrioity, ooeanography, and meteorology.” 

The new research vessel, the R.R.S, Discovery II., 
a description of which appeared in our issue of Nov. 
23, p. 798, has been loading at St. Katherine’s Dock, 
London, and on Dec. 10 she was inspected by H.R.H, 
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the Duke of Gloucester, who evinced great interest in 
the vessel and her equipment and made at short speech 
to the officers and crew. On the following day the 
Discovery Committee held a reception on board the 
vessel, and on Dec. 12 she was visited by King Haakon 
of Norway. The Discovery II. sailed on the morning 
of Dec. 14, and in a month’s time will be at work on 
the whaling grounds of South Georgia. 

Last summer, Prof. G. Elliot Smith attended as 
an official representative of Great Britain the Pan- 
Pacific Science Congress held in Java, and on Dec. 9 
he delivered a public lecture at University College, 
London, describing his experiences. He said that the 
recent achievements of the Dutch in J ava are worthy of 
careful consideration by everyone interested in colonial 
administration, and especially in the application of 
soience for the welfare of mankind. As Mr. Ormsby- 
Goro, referring to Java, said in his recent report, “It 
certainly affords the most remarkable example in the 
world to-day of the application of science to the de¬ 
velopment of the tropica. . . . The significance of Java 
lias never been fully appreciated in Great Britain or 
in the other parts of the Empire.” In Java scientific 
research is regarded not as an expensive luxury but 
as the vital and essential condition of social and 
economic prosperity, if not of existence itself. Much 
important work is being accomplished in both pure 
and applied science, and not only are the results of 
research being used for administrative purposes, but 
in addition the spirit of scientific inquiry inspires the 
attitude of the government. In no department is the 
effect of this interest more vividly revealed than in 
the affairs of the people themselves. No visitor to 
Java can fail to be impressed by the happiness of the 
teeming multitudes of well-behaved people—the popu¬ 
lation of Java roughly equals in number the people 
of Britain. This is in large measure due to the study 
of the peoples and their customs and beliefs. The 
understanding of the mentality of the people of Java 
which has emerged from the interest in and the 
scientific study of their history and institutions has 
enabled their rulers to respect the desires of the popu¬ 
lation and preserve institutions and customs which 
mean much to them and do not interfere with orderly 
government. 

Apart from these considerations, Java is for the 
anthropologist a land of intense interest. As the 
home of the earliest-known member (Pithecanthropus ) 
of the human, family and of the tree-shrews, tamers, 
Iorises, and a variety of monkeys and apes, the 
Netherlands Indies provide an epitome of man’s 
ancestry. They form the avenue thereby representa¬ 
tives of the most primitive surviving races of men 
wandered to their homes in Australia and Melanesia 
respectively. Centuries later, the most adventurous 
Argonauts of early times made their way through Hie 
Archipelago to the scenes of their greatest maritime 
achievements in Polynesia. Java is the new Atlantis 
not only in the Baconian sense as the one country 
where science promises to bo the inspiration of 
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administration, but also in the fact that it is the most 
important cultural link with the New World, The 
Malay Archipelago, forming a widely spread group of 
islands occupying the only means of access to the 
Pacific Ocean, has throughout the ages acted as a 
sieve which has retained certain of the elements of 
the many cultural streams passing from the west out 
into the great ooean. Repeatedly one sees, not merely 
on the ancient monuments but also amongst the living 
population, scores of interesting survivals of the 
ancient civilisations of China and India, Greece and 
Mesopotamia, Crete and Egypt, forming an integral 
part of the modern culture. Inscribed upon the old 
Indian temples of the eighth and later centuries of the 
Christian era, there are scores of ornamental designs 
and other architectural devices the dependence of 
which upon India and Greece is generally admitted, 
but which are also assumed by many to be distinctive 
features of the Maya culture of Central America. 

At a meeting of the Royal Society of Edinburgh 
on Dec. 2, Prof. V. Gordon Childe read a paper 
on the early colonisation of northern Scotland as 
illustrated by the recent discoveries in Orkney. He 
summarised the variations in climate known to have 
taken place in Europe since the last Ice Age, pointing 
out that the most flourishing periods of prehistoric 
and early historic civilisation in Caithness and Orkney 
coincided with what should on current climatological 
notions have been peculiarly unfavourable epochs. 
On the other hand, historical circumstances lent 
significance to the position of these lands at the mouth 
of the North Sea in 4 neolithic * times, during the 
Roman occupation of Britain and in the Viking age. 
Prof. Childe described the new culture revealed atSkara 
Brae, Orkney, as the result of divergent specialisation 
in an isolated area. It was compared in turn with that of 
each of the periods when Orkney participated actively 
in the general current of cultural progress. Many 
features of the architecture of the village can be 
traced in the 4 neolithic * chambered cairns, but the 
pottery at least is derivable from a definite group 
found in Scotland during the Bronze Ago. The 
brochs and their culture were examined in great 
detail, but it is concluded that there are no significant 
points of oontact. The inference is that the village 
was anterior to the brochs or else represented a 
renaissance of a purely native culture after the 
civilisation of the broch builders had fallen into decay. 
The native culture itself would be derived from the 
first neolithic colonists coming from the Atlantic, 
perhaps mixed with Beaker folk from Central Europe. 
The broch builders represented an entirely new stock, 
certainly Celtic, but coming immediately from the 
Western Isles. 

In a Friday evening discourse on Deo. 13 at the 
Royal Institution by Miss D. A. E. Garrod, on cave 
excavation in the Near East, it was stated that ,uat£l 
the last lew years the study of prehistoric remains 
in Palestine has been practically confined to the 
collection of material from surface sites. In 1925, 
Mr, Turville-Petre, excavating on behalf of the British' * 
School of Archaeology in Jerusalem, discovered a 
skull of Neandertal typo associated with an Upper 
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Mousterian industry in the Mugharet-ez-Zuttiyeh, 
north of the Sea of Galilee. In 1928 the British School 
carried out excavations in a cave near Shukba, in the 
western Judaean hills, where an Upper Mousterian 
industry resembling that of the Mugharet-ez-Zuttiyeh 
was found underlying a Mesolithic level,' hitherto 
unknown in Palestine. In the autumn of 1928 a 
carving on bone, which appeared to be prehistoric, 
was discovered in a sounding made by the Palestine 
Department of Antiquities in the Mugharet-el-Nad, 
at the western foot of Mt. Carmel, and in 1929 this 
cave was excavated by the British School, in collabora¬ 
tion with the American School of Prehistoric Research. 
The outer chamber of the cave was much disturbed, 
but the inner chamber, which was untouched, con¬ 
tained five prehistoric levels, as follows : 1, Meso¬ 

lithic ; 2, 3, 4, Upper Palaeolithic ; 5, Mousterian. 
The Mesolithic represents a slightly later stage of the 
Shukba industry. In the Upper Palaeolithic layers 
northern African and European influences alternate, 
the industry of 2 being Capsian, while 3 and 4 contain 
an Aurignacian of European type. 

Prof. H. Freundlich, who delivorod the second 
Liversidge lecture before the Chemical Society on 
Dec. 12, took as the subject of his discourse “ Surface 
Forces and Chemical Equilibrium ”, Speaking with 
delightful clarity and fluency, he said that surface 
reactions are of the greatest importance in technical 
and biological processes, but that since these reactions 
are generally very complicated, it is worth while to 
examine our knowledge concerning the simple case of 
a chemical equilibrium being influenced by surface 
forces. Sir J. J. Thomson’s treatise on the application 
of dynamics to physios and chemistry appeared to him 
to be the true successor of Gibbs* thermodynamical 
papers, from which the chemist may still derive many 
suggestions. Prof. Freundlich first referred to the 
phenomena accompanying the separation of chloro¬ 
form by the action of alkali on chloral hydrate, and 
then extended the inquiry to surfaces of solid sub¬ 
stances, illustrating quantitative aspects of the 
adsorption of fatty acids by charcoal and siloscen, 
and discussing Frumkin’s observations on the ad- 
Borptive behaviour of charcoal exposed, respectively, 
to hydrogen or oxygen. When speaking of the work 
of Deutsch on the colour change of indicators, Prof, 
Freundlich showed the striking change of colour of an 
acid solution of malachite green when shaken with an 
indifferent liquid such as benzene, and demonstrated 
the production of a deep red colour when a solution 
of the colourless base of the dye rhodamine O dissolved 
in benzene is shaken with water. 

Adsorption of dyes on silver halides was next dis¬ 
cussed by Prof. Freundlich, who also described the 
experiments of Deutsch and Fajans on the formation 
of a red preoipitate at the interface when a solution 
of sodium eosinate and silver nitrate is shaken with 
benzene, pentane, or even air, the equilibrium being 
shifted in the direction of the undissooiated and less 
soluble salt. Undissociated salt is also formed on the 
surface of the silver halide, and hence the colour 
change is the same at all interfaces. Other non- 
reversible reactions at interfaces result in the forma- 
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tion of an acid soap on the surface of soap solutions, 
and in the denaturation of proteins when their solu¬ 
tions are shaken with air or other gases. Prof. 
Freundlich’s experiments with Juliusburger on the 
bromoeth y lam in e—d imeth y 1 eneimine transformation 
in the presence of animal charcoal were illustrated by 
curves showing the extent of the adsorption of the four 
substances (the bases and their hydrobromides) con¬ 
cerned in the process, and the effect of the charcoal 
on the reaction velocities. It was shown that the 
equilibrium is displaced in such a way as would be 
expected from Thomson’s relation, the formation of 
capillary active substances being favoured, and that 
a substance may be more stable at an interface than 
in homogeneous solution under similar conditions. 
Concluding with a consideration of the significance of 
interfaces in biological problems, Prof. Freundlich 
said : “ The fact that substances are formed at inter¬ 
faces, and are stable there, which are rather rare 
under the same concentrations without the interfaces 
may account for the extraordinary structure of many 
substances which are biologically important. ... I 
should not be surprised if the great difficulty which 
we meet in trying to explain the nature of enzymes 
is partly due to similar causes. They may be very 
unstable and active organic substances, perhaps even 
organic radicals, which are stabilised because they are 
adsorbed at a suitable interface, but are able to react 
very energetically in intermediate reactions with other 
substances also adsorbed on these interfaces.” 

The presidential address of Engr. Vice-Admiral 
Sir Robert Dixon to the Institute of Marine Engineers 
on Dec. 10 was an authoritative review of the trend 
of marine engineering during the last few years. As 
his career as a student began in 1882, and from 1922 
to 1928 he was Engineer-in-Chief of the Fleet, Admiral 
Dixon has been concerned with all the revolutionary 
changes of the past half-century, while to-day he is 
actively identified with the development of high 
pressure steam marine plant. But however much one 
would like to see steam retain its supremacy the 
ohallenge of the oil engine is unmistakable. In the 
past decade the total tonnage of mot or-ships has 
risen from 700,000 to 6,000,000, and there are ships 
now running with engines of 20,000 and 26,000 horse¬ 
power. It is the high thermal efficiency which has 
enabled the oil engine to compete successfully with the 
best steam plant, and if steam is to maintain its 
position in our mercantile marine the improvements 
suggested by Admiral Dixon as to mechanical firing, 
large water-tube boilers, and higher steam pressures 
are bound to come. There are inherent possibilities 
in the steam engine cycle which have not even yet 
been fully explored. 

Thebe are many factors in the problem of what is 
the best type of machinery for any particular ship, 
two of which are weight and fuel consumption. The 
steam machinery of the Empress of Canada , said 
Admiral Dixon, weighs 380 lb. per s.h.p., while in 
the Duchess of Bedford, built six years later, it was 
only 282 lb. The corresponding figure for the Nelson 
and Bodmy*wm 100 lb., for the Hood 81 lb., for the 
10,000-ton cruiser 45 lb., and for destroyers, 33 lb, 
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Early Diesel engines weighed 450 lb. per b.h.p., 
but in a modern liner the weight is only 155 lb., while 
large submarine engines working on the single-acting 
four-stroke cycle have been built weighing only 
50 lb. per h.p. As regards oil consumption in motor- 
ships, this runs from 0*4 lb. to 0*44 lb. per horse-power 
per hour, while in the oil fired steam vessel Duchess 
of Bedford it is 0-57 lb,, and this could possibly be 
reduced with the latest machinery to 0*6 lb. Boiler 
oil is, of course, cheaper than Diesel oil, and coal is 
far cheaper than either. The address showed that 
Admiral Dixon has great faith in the power of our 
designers to meet the needs of the time, while towards 
the end of his address he threw out the pregnant 
suggestion that even the screw propeller as we know 
it to-day may bo superseded, for “ the experiments 
with modem high-speed pumps and hydraulic devices 
suggest that such a device, comprising possibly 
a multi-bladed system, is not outside the bounds of 
possibility 

Last summer the Institution of Electrical Engineers 
was specially invited to visit the Pyrenees and inspect 
the interlinked group of electric generating companies 
which supply power to the Midi Railway and the 
chemical and metallurgical factories in the south of 
France. On Nov. 4 the technical lessons to be learned 
from this visit were discussed at the Institution. The 
hydro-electric power developed in south-west France 
amounts to 340,000 kilowatts, and this is supplemented 
by 122,000 kilowatts generated by thermal stations. 
All the generating companies, including the Midi 
Railway Company, are interconnected electrically. 
They are controlled by a central organisation. A 
‘ load-dispatcher * located at Tarbes is in telephonic 
communication with all the stations and works. 
Arrangements made with the works only allow them 
to be supplied with current at times convenient to 
the generating company. By this means the latter 
can arrange so that it only supplies at practically 
full load, and so the charge for power is very low. 
The plants are so designed that they can be put in 
or taken out of service at short notice. Formerly, 
for example, calcium carbide furnaces required a fort¬ 
night to get into full operation; now they only require 
about three days. Works which can utilise surplus 
power during flood seasons get it very cheaply, In 
the Valle6 d’Ossau, every effort is made to utilise all 
the power available. Three generating stations are 
installed. The highest station utilises the fall between 
6400 feet and 3670 feet. The next uses the fall to 2372 
feet; and the lowest, the station at Hourat, usee the 
fall from the middle station to 1681 feet above sea- 
level. The change over to electricity does not seem 
to have benefited the railway much, but it is a national 
gain to obviate the purchase of foreign coal. 

The Electrical Contractors’ Association has done 
useful work in publishing a little book entitled ** Elec- 
trioal Installation Work.” Reasons are first given 
why architects and the public should take greater 
interest in the electrical equipment of buildings. The 
uses of electricity are now so varied that the lighting 
load taken by a consumer is often only a fraction of 
his total supply. In addition, 'the public supply of 
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electricity is passing thiough a period of radioal 
change and development. The standard voltage for 
domestic supply has now been fixed at 230 and low- 
pressure direct current systems are gradually being 
converted into alternating current systems at this 
pressure. The illumination now demanded is often 
ten times as great as the average illumination ten 
years ago. An electric fire takes as much current as 
a hundred of the old 8-candle-power carbon filament 
lamps and an electric cooker may take as much as 
400 of these lamps. Modem electric wiring, therefore, 
has to be installed with much greater care than the 
systems used twenty years ago. If it is done by a re¬ 
putable firm which belongs to the Contractors’ Associa¬ 
tion, the consumer can be reasonably certain that the 
risk of shock has been reduced to a minimum and that 
the fire risk is almost negligible. It is advisable that 
all extensions of the wiring should only be done by 
competent wiremen. It is a comparatively simple 
operation to add a few lamps to a circuit, but this 
must only be done when it is certain that the existing 
wires can safely carry the existing load. The greatest 
caution should be used in connecting eliminators and 
rectifiers for use with radio receiving sets to the house 
mains. 'When head phones are used there is a risk 
of shock. It is best to have the 1 all electric ' receiving 
sets installed by an electrical contractor. 

The ordinary signalling systems used on railways 
suffer from two defects. They depend on the engine 
driver observing an optical, or acoustic signal, and they 
depend also on his acting in the way indicated by the 
signal. The possibility of error by the human element 
therefore comes in twice. Several systems of signal¬ 
ling have been devised which can, when necessary, 
automatically bring the train to rest or reduce its 
speed. The drawback to most of these systems is 
that they depend on an elaborate network of wires 
and apparatus on the track, and supervision of them 
is consequently expensive. A revolutionary system 
of optical signalling is at present working on several 
hundreds of miles on the German State railways 
between Munich and Berlin. An account of this 
system is given in the Electrical Times for Dec. 5. 
On the front of every locomotive is fitted a powerful 
lamp which continuously throws a narrow beam of 
light almost vertically upwards. On the signal posts 
beside the track a specially designed mirror is fixed 
which reflects the beam on to a circle of which the 
middle of the lamp lens is the centre. A number 
of selenium cells are placed at intervals round the 
circumference of this oirole and for various positions 
of the mirror different cells are illuminated. Each of 
these cells gives a different signal to the engine driver. 
A perforated disc driven by a motor breaks up the 
light stream into 600 light impulses per second and 
the apparatus only responds to this interrupted light. 
This prevents it being actuated by other light sources. 
The driver’s recognition of the signal is not a mo¬ 
mentary glimpse. It remains under his observation 
until either he acts on it or, if he has waited too 
long, the brakes automatically stop the train. 

That there is room for an authoritative periodical 
dealing with metallurgy in all of its rapidly developing 
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phases and forming a link between research and the 
industry there can be little doubt. Even as an avenue 
of publication, auxiliary to the journals of the recog¬ 
nised metallurgical societies, there is scope for such a 
paper. In so far as Metallurgist , the first issue of which 
has just made its appearance, can fulfil these functions, 
it deserves, and will receive, a whole-hearted welcome. 
We have in Great Britain nothing of the standing of 
say Stahl und Eisen or the Retme de Metallurgist and 
the gap in our metallurgical literature is one which 
should be filled. Among the contents of this first 
number are Parte I. of articles on refractory materials, 
the principles and uses of wire ropes, and the heat- 
treatment of metals by electrical means. Other 
subjects dealt with include tungsten carbide tools, the 
Ford foundry at Cork, acid-resisting steels, bearing 
bronzes, etc. It is clear, therefore, that the producers 
have in mind the needs of the engineer as well as those 
of the metallurgist himself. Among forthcoming 
articles which are announced may be mentioned the 
discussion of high chromium irons and steels, welding, 
light alloys, casting methods, etc. The get-up of the 
paper is excellent, the diagrams and illustrations are 
both exceedingly well reproduced, and the venture is 
one which will be watched with the greatest interest 
and goodwill. 

An essay by Mr, G. G. Coulton entitled “ Modem 
Faith ”, which deals with 11 the spiritual problems 
confronting the younger generation ”, appears in the 
December number of the Realist . Although fifty 
years ago doubt about the tenets of the accepted 
religion often needed a good deal of courage, “ at 
present doubt is unquestionably the line of least 
resistance for a young man”. Yet, though the line of 
least resistance may be the true line, “ the thoughtful 
mind will be on its guard against it”. As F6nelon 
said, “ He who fears excessively to be duped deserves 
to be duped, and he nearly always does get grossly 
duped * *. Mr. Coulton is inclined to take Renan’s view 
that very few people are entitled to criticise Christi¬ 
anity. “ No man has a moral or intellectual right to 
treat Christianity as negligible unless he has attentively 
faced its history and its present position in society, and 
found solid reasons for supposing that its past and 
present hold over men can be explained away.” It 
may be natural, but it is highly regrettable, that the 
best minds should alienate themselves from the life 
of religion because of ” the crudity and falsehood of 
oertain religious manifestations A similar policy of 
abstention from politics is equally disastrous, and is 
becoming quite as common. We may affect to despise 
Christianity, yet in it “ there is one characteristic 
which is removed by a whole horizon from vulgarity. 
It has always been specially rich in that type which we 
understand under the name of saint”. These are 
things which the present generation is too apt to over¬ 
look, in natural reaction from the excessive claims, 
and sometimes the false pleas, of earlier Christian 
generations. The phenomenon of Christianity, whether 
as a historical influence in Europe or as a not extinct 
* power to-day, deserves at least as much attention “ as 
we who cannot, understand relativity render willingly 
to Einstein’s theory”. 
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The inadequate harmony between the cultural and 
scientific points of view is also the theme of Prof.-* 
Lancelot Hogben’a article in the same issue of the 
Realist, though he treats the subject from a very 
different aspect. He pleads for “ a new humanism 
which takes as its starting-point the position of man in 
the physical universe as it is apprehended through the 
medium of scientific method”. He is of the opinion 
that such a strictly scientific humanism ought to have 
been the goal of the Renaissance, which somehow got 
sidetracked into literary and philological studies, 
neglecting those developments of Greek science which 
had taken place under Arabian influence during the 
thirteenth century. The sudden collapse of this 
Arabian culture certainly presents interesting prob¬ 
lems. Renan attributes it to the philosophers having 
been courtiers, so that when sovereigns became fanatics 
for Mussulman orthodoxy, the savants disappeared 
and their manuscripts were burnt. It is clear that 
Prof. Hogben underestimates the difficulties of basing 
a rich culture purely upon the natural eoiences. It is 
not only that, as Sir James Jeans has recently re¬ 
minded us, “ the ultimate realities of the universe are 
at present quite beyond the reach of science, and may 
be—and probably are—for ever beyond the compre¬ 
hension of the human mind *\ A yot more funda¬ 
mental difficulty is that science cannot supply that 
qualitative point of view which is the first condition of 
any consistent attitude to life. We must have values, 
but science would cease to be science if it introduced 
them. Prof. Hogben ’b hostility to metaphysics has 
caused him to simplify unduly the problems which he 
strives to solve. But his plea for the study of the 
history of scientific research, as well as of its methods 
and results, is one for which we have every sympathy. 

The eighty-sixth meeting of the American Associa¬ 
tion for the Advancement of Science will take place 
on Dec. 27-Jan. 2 at Des Moines, Iowa. According 
to a preliminary programme which has appeared in 
Science, this is only the seventh occasion on which the 
Association has held its annual meeting west of a line 
joining Chicago, St. Louis, and New Orleans, and is 
the first time that it has met at Des Moines. The new 
president of the Association is Dr. Robert A. Millikan, 
director of the Norman Bridge Physical Laboratory, 
California Institute of Technology, Pasadena, and his 
address will be entitled “ The Alleged Sins of Science *\ 
The retiring president, Prof. Henry Fairfield Osborn, 
president of the American Museum of Natural History, 
New York City, will speak on “The Discovery of 
Tertiary Man *\ A general session of the Association 
will be devoted to the economic aspect of the present 
status of scientific workers. ^ A general exhibition of 
apparatus, materials, and books relating to science 
will be open during the meeting. 

Among recent appointments in the Colonial 
agricultural services are the following: Mr. F. W, 
Hall, plantation manager. Agricultural Department, 
Uganda, to be assistant director of agriculture, 
Gambia ; Mr. J. R, Maokie, deputy assistant director 
of agriculture, Nigeria, to be assistant director of 
agriculture, Nigeria; Mr. R. W. R. Miller, senior 
agricultural officer, Tanganyika Territory, to be 
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director of science and agriculture, Barbadoes; Mr. 
W. Cook, to be entomologist. Agricultural Department, 
Gold Coast; Mr. J. Wright, to be mycologist, Agri¬ 
cultural Department, Gold Coast; Mr. A. B. 5. Hans¬ 
ford and Mr. E. W. Gaddum, to be assistant agri¬ 
cultural officers, Kenya ; Mr. A. V. Gibberd, to be 
superintendent, Agricultural Department, Nigeria; 
Mr. R. J. Sutton, to be produce inspector, Nigeria; 
Mr. R. H. Fraser, to be agricultural officer. Northern 
Rhodesia ; Mr. H. M. Heald, to be agricultural officer, 
Department of Agriculture and Forests, Palestine; 
Mr. B. J. Hartley, Mr. J. Robertson, and Mr. F. R. 
Sanders, to be district agricultural officers, Tanganyika 
Territory ; Mr. C. W. L. Fishlook, to be agricultural 
officer, Uganda. Some recent appointments made by 
the Secretary of State for the Colonies in the forestiy 
services are : Mr. J, R. Ainslie, deputy director of 
forests, Nigeria, to be director of forests, Nigeria ; 
Mr. N. V. Brasnett, assistant conservator of forests. 
Kenya, to be conservator of forests, Uganda; Mr. 
G. W. Chapman, to be assistant conservator of forests, 
Cyprus ; Mr. G. C. Beaven, to be assistant conservator 
of forests, Gold Coast; Mr. I. D. 8. Cameron, Mr. 
P. C. Lancaster, and Mr. K. R. MacDonald, to be 
assistant conservators of forests, Nigeria. 

Messbb. Newton and Co., 72 Wigmore Street, 
London, W.l, have sent us a copy of their catalogue 
of optical lanterns, epidiascopes, and other projection 
apparatus. This includes kinematographs, and pro¬ 
jection polariscopes and spectroscopes, lamps, resist¬ 
ances, screens, and so on. It is worth while noting 
that lanterns can be hired, with or without an operator. 

The Annual Report lor 1928 of the Rockefeller 
Foundation by the president, Mr. George E. Vincent, 
has been published. It records and surveys the 
world-wide activities of the Foundation in the realm 
of public health and preventive medicine and in the 
cause of public health education. The merging of 
the Rockefeller Foundation and the Laura Spelroan 
Rockefeller Memorial into a new corporation to be 
known as the Rockefeller Foundation is also reported. 
The new Foundation’s activities will now include 
not only public health, but also the advancement of 
knowledge in the medical sciences, in the natural 
sciences, in the social sciences, and in the humanities. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A patho¬ 
logist and bacteriologist in the Giza Memorial 
Laboratory, Cairo—Sir Holburfc Waring, 37 Wimpole 
Street, W.l (Dec. 30). Clinical assistants (senior and 
junior) in the Medical, Surgical, and all Special De¬ 
partments of the Royal Free Hospital—The Secretary, 
Royal Free Hospital, Gray’s Inn Road, W.C.l (Jan. 4). 
A principal and professor of medicine at the Veterinary 
College, Patnar—The Secretary to the High Commis¬ 
sioner for India, General Department, 43 Grosvenor 
Gardens, S.W.l (Jan. 15). A senior clinical assistant 
and clinical tutor at the Royal Infirmary of Edinburgh 
(Ophthalmic Department) and two clinical assistants— 
The Superintendent, Royal Infirmary, Edinburgh. 
Civilian education officers in the R.A.F. Edocation 
Service—The Secretary, Air Ministry, Gwydyr House, 
Whitehall, S.W.L 
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Early Man in India.—In a report by Col. Seymour 
Sewell and Dr. B. S. Guna (Memoirs t Archceol. Survey , 
No. 36, App. 5), the bones exoavated at Nal, in Baluch¬ 
istan, by Mr. H. Hargreaves of the Archaeological 
Survey and attributed by Sir John Marshall to the 
chalcholithic age, are described and their possible 
affinities discussed. Of two crania described by Sir 
Arthur Keith, one, the 1 Sialkot ’ skull, probably be¬ 
longs to much the same period as the bones from Nal. 
These consist of fragments representing thirteen 
individuals, of whom some were children. With the 
human remains were bones of birds and mammals, 
part of a Largo and remarkable bone pin, and some 
fragments of pottery. Part of an adult skull was 
foimd. The greater part of the left side of the skull 
is missing, as is the lower jaw. It is markedly dolicho¬ 
cephalic, having the low index of 70. This may 
be due to a slight posthumous flattening. A cres¬ 
centic piece of flatly ground limestone was wedged 
at the back of the hard palate. It is suggested that 
this is an early form of the Indian custom of placing 
a gold coin in the mouth and of other methods of 
occluding the mouth and nostrils to prevent the escape 
of the soul. The teeth are large and well formed, but 
very much worn down by a hard diet. The long 
bones show the flattening usually attributed to life 
in a mountainous region. Owing to the scarcity of 
types of this early period, it is difficult to suggest 
physical affinities. The closest resemblance is to the 
dolichocephalic type from Kish, except that the Nal 
skull has a much higher vault. Of the two tyj>es 
found at Mohenjo-Daro, the dolichocephalic also 
resembles the Kish type, but the brachycephalic 
appears to be Mongoloid rather than Armenoid, as has 
boon suggested for the Kish brachyoephal. 

Skull of Ornithorhynchus.—Dr. Kesteven and Mr. 
Furst (Jour. Anal ., vol. 63, _pt. 4, pp. 447-472, 
July 1929) give the first complete description, in the 
English language, of the skull of the platypus, based 
on a series of nine skulls, from a foetal skull measuring 
25 mm., to the skull of an old adult. Such a complete 
series has enabled the authors to work out the develop¬ 
ment of the skull, and to correlate features of the 
early skull with those of the adult. They show, among 
other features, the extent and situation of the pre¬ 
sphenoid and ethmoid ossifications, and have dis¬ 
covered that the squamosal bone is excluded from 
sharing in the formation of the inner wall of the 
cranial cavity. They believe that an independent 
lachrymal bone is present as a separate entity in the 
youngest skull, and is still recognisable up to a skull 
measuring 65 mm. A discussion on the significance 
of the alisphenoid lamina of the periotic bone iB added 
by the senior author. 

Migration of Sea Animals to Land.—Mr. A. S. Pearce 
(“Observations on Certain Littoral and Terrestrial 
Annuals at Tortugas, Florida, with special reference 
to Migrations from Marine to Terrestrial Habits,** 
Papers from the Tortugas Laboratory of Carnegie 
Institution of Washington, vol. 26, No. 6) makes some 
interesting experiments and observations on the 
ability of certain littoral animals to live in fresh water 
and on land. In their natural surroundings the sea 
animals of the Dry Tortugas have little or no oppor¬ 
tunity to migrate to fresh water, but there are several 
crabs and hermits which are adapted for living in 
more or less dry situatipns. These form a series; 
which inhabit all grades from sea to land, culminating 
in the land hermit, Cenobita diogenes, which lives far 
from the shore and can do without gills at all, as the 
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author has shown by experiment. Crabs that have 
migrated landwards show a progressive lessening of 
gill volume, sometimes developing respiratory tufts 
on the lining of the branchial cavity. As is stated, 
“ An ideal animal is air-breathing, water conserving, 
swift, and internally stable ”. As an example of such 
an animal that has migrated from the soa, the crab 
Ocypode is instanced, which is swift, aggressive, more 
or less diurnal, and spends most of its time on land. 
It is omnivorous and a scavenger, and has lost a third 
of its gills and developed branchial tufts. An inter¬ 
esting point about this crab is the absence from its 
gills of parasitic mites which occur on some of the 
other land crabs. The habit which Ocypode has of 
bathing at intervals in the sea. is given as the reason. 
A separate paper by the author in the same publica¬ 
tion (No. 6) describes two of these mites which are 
new to science. 

Experimental Research on Freshwater Plankton.— 
An important summary of research methods in fresh¬ 
water plankton laboratories is given in Band 0, 1929, 
of Dr. August Thienemann’s “ llie Binnengewasser ” f 
which is wholly occupied by Dr. Einar Naumann, 
Director of the Swedish Limnological Laboratory of 
Aneboda, in his “ Grundlinien der experimentellen 
Plankton-forschung ”, The author explains the aims 
of these laboratories, giving particulars of all re¬ 
searches in every aspect. Throughout, the import¬ 
ance of ecological work is emphasised, and details of 
methods both in field and laboratory are fully dis¬ 
cussed. The laboratory at Aneboda is first briefly 
described as an example ; all terms which have to do 
with limnological study are defined, and figures of 
apparatus and tables of reagents for analysis of the 
plankton, both living and dead, are given. Further 
sections discuss suitable waters for the laboratory* 
testing methods, and the regulation of the chemical 
constituents of water, including the estimation of 
pH, lighting and heating, plankton as food, and the 
feeding of the plankton organisms ; finally, details of 
plankton culture both in the laboratory and in the 
open, and problems of plankton research. The olado- 
ceran Daphnia magna is very much used in these 
researches, besides copepods, rotifers, and unicellular 
organisms, both plant and animal. The whole work 
is extremely useful to all those who have anything to 
do with limnological studios. 

Japanese Bryozoa.—Mr. Yaichurd, Ok&da, in his 
14 Report of the Biological Survey of Mutsu Bay, 12. 
Cheilostomatous Bryozoa of Mutsu Bay ” (Science 
Reports of the TShoku Imperial University , 4th Series 
(Biology) Sendai, Japan, vol. 4, No. 1, Fasc. 1, Feb¬ 
ruary 1929), continues his survey of the Bryozoa. 
This is one of the contributions from the marine 
biological station at Asamushi, Aomori-Ken, and is 
the second paper on this group by the same author. 
In the present instalment only the Choilostomata 
are described, twenty-seven species in all, six of which 
are apparently new. These latter include one species 
of EBisina, two of Caber ea, one of Lepralia, and two 
of MicroneUa. In Costazzia costaei Audouin, which 
was very common, it was noticed that the zoeecium 
exhibits a variable outer configuration, forming fre¬ 
quently a cubical mass, infrequently a discoidal 
convex thickened mass, and occasionally an encrusting 
mass. So far as these outer characters are concerned 
they might be regarded as distinct species, but 
from the characters of the zoeecium they are found 
to agree and are therefore all included under one 
species. 
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Appearance of Phormia in Calliphora Cultures.— 
Prof. E. A. Bogdanov (Nautchno-Agron. Zhumal 
Moscow, No. 7-8, 1929) records some very interesting 
observations on the appearance on six separate 
occasions of the fly Phormia coerulca in the pure 
cultures of the CaUiphora erythrocephala. The con¬ 
ditions of breeding of the latter (for genetic stxidies) 
were such that a contamination of the culture by the 
eggs of Phormia is considered exceedingly improbable. 
Moreover, the Phormia flies obtained in the laboratory 
differed physiologically from the wild flies of the same 
species, which could not have happened if they were 
their direct descendants. The main feature of the 
laboratory-bred Phormia is their inability to propa¬ 
gate further, while the wild fly is extremely prolific ; 
other characters of the laboratory flies indicate also a 
considerable degree of degeneration, generally in the 
same direction as in the case of other mutants of 
Calliphora, Very remarkable is the fact that some 
females of the laboratory Phormia , though unable to 
propagate with their own males, produced fertile pro¬ 
geny with the males of CaUiphora , and the hybrids of 
the first generation were indistinjmishable from the 
normal Calliphora ; thus the laboratory Phormia 
proved to be completely recessive to CaUiphora, 
This con only occur in a case of a true mutation. In 
the following generations there was no uniformity, 
and most of the flies wore pathological, but clearly 
belonging to Calliphora ; in one case, however, a 
Phormia was obtained in the second generation. The 
author does not insist that the transmutation of one 
genus into another has actually taken place and is 
prepared for some other explanation. His main 
object in publishing the observations is to attract the 
attention of other workers on Calliphora , since it is 
probable that when similar cases are observed, they 
are attributed to an accidental contamination and not 
investigated in detail. 

Newer Tertiary Fossils from the Dutch East Indies.— 

Collections of Newer Tertiary fossils from the Dutch 
East Indies are described by F. Siemon (Her, Naturf . 
OeseU , Freiburg i. Br ., Bd. 29). One series was 
obtained on two expeditions, in 1907 and 1909-10, 
from the south-west of Dutch New Guinea in the 
regions drained by the North River, the Bibis River, 
and the North-west River. Twenty-two species of 
mollusoa, two being new, with a few corals and fora- 
minifera, as well as a selachian (Carcharias gangcticua , 
Midi.) are recorded and tabulated from Miocene and 
Pliocene deposits. Two text maps and half-tone 
figures from photographs of the new species accompany 
this part. Another series of fossils was collected by 
Prof. G. G. L. Kimmerling in the neighbourhood of 
Choribon in Java, and these are dealt with station by 
station. In age they range from the Eocene upwards. 

Observing Sea Temperature.—In discussing the 
reliability of various methods of taking the surface 
temperature of the sea (Journal of Washington 
Academy of Sciences , vol, 18, No. 20), Mr. E. F. 
Brooks notes that, with all its faults, the bucket 
method affords the only practical method for general 
use. It is useful, therefore, to note some of the 
sources of error that are likely to ooour. The first 
source of error is that the bucket is unlikely to have 
the same initial temperature as the water: this may 
mean an error of 0-1° C. Then, again, the water 
sample may be cooled by evaporation and conduc¬ 
tion. The conduction cooling can be prevented by a 
rubber covering two to four millimetres in thickness. 
Evaporation is less easy to check and may account 
for a fall in temperature of 0*5° C. The thermometer 
generally used has a metal case which may have an 
appreciable effect, but the case can be removed and 
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this error thus obviated. A quick responding thermo¬ 
meter is advisable to prevent the likelihood of a false 
reading, and for the same reason the thermometer 
should be read while in the water, A few other minor 
sources of error are noted. Mr. Brooks also shows 
that experiments have proved that in calm weather 
the temperatures at the surface and at a depth of 5-8 
metros vary within 1-5° C. In rough water, how¬ 
ever, there is little difference, and a thermograph 
attached to the condenser intake should give reliable 
surface temperatures. 

Afforestation and Stabilisation in Granada.—The 
publication of the Institute National, de Investigaciones 
y Esperiencias Agrondmicas y Forestales (Afio 2, Num. 
3, Madrid, 1929) contains several articles of interest. 
To a country possessing so little forest as is the case 
in Spain, one of the most important is a project for 
the correction and stabilisation of certain tracts of 
land in the Province of Granada, by J. M. Garcia 
Najera, a mountain engineer. The author, after 
briefly discussing points justifying the scheme, pro¬ 
ceeds to describe the geology of the area and the 
causes of instability. The primary cause, probably 
dating back several centuries, was the ruthless dis¬ 
afforestation practised, accompanied by and com¬ 
pleted by fire and the pasturage of animals—especially 
goats. The engineer of course regards tho matter 
from the point of view of the conditions actually 
existing, and they demonstrate the necessity of govern¬ 
ments considering this question of erosion and de¬ 
nudation in mountain regions due to the absence of 
protection by existing forests. For present neglect 
will not only prove directly injurious to the descemlants 
of the existing populations practising wasteful methods 
of utilisation, but will also result in heavy expenditure, 
which Spain is now undertaking in the stabilising 
work herein dealt with. The author dismisses the 
various possible means for dealing with the instability 
and his proposed solution. This involves the con¬ 
struction of a main dyke, channels for intercepting 
water, embankments and trenching work and general 
drainage schemes. Lastly, plans of afforestation are 
dealt with and the establishment of rain gauges on the 
area. The article is illustrated with some excellent 
photographs and several plans depicting the works to 
be undertaken. 

Repulsion of Atomic Kernels.—In the November 
number of the Journal of the American Chemical 
Society, W. M. Latimer has considered organic re¬ 
arrangements from the point of view of the change 
in the repulsion of the atomic kernels which results 
from the chemical change and has arrived at the 
following conclusions. The great majority of re¬ 
arrangements take place with a decrease in the inter- 
kernel repulsion energy ; a few occur with no change 
in repulsion energy and are then regarded as resulting 
from a state of high activation of the molecule, and the 
product is a mixture of the two forms. Rearrange¬ 
ments with an increase in repulsion energy are rare 
and invariably accompanied by complex redistribu¬ 
tions of electrons in the molecule. The observations 
are in accordance with the following premise : if there 
are several possible arrangements of the atoms in 
a molecule which have the same number of electrons 
per atom and satisfy equally well the tendencies of 
the more electro-negative elements to complete their 
octets of electrons, that form will be the most stable 
which gives a minimum of repulsion between the 
atomio kernels. 

Per me a meters, Rods and .Strips.—The general prin¬ 
ciples of permeameters for testing rods and strips of 
iron by the use of a yoke to provide a return path for 
the magnetic flux are well known. The main difid- 
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culty of such apparatus is to approximate sufficiently 
closely to the condition of uniform magnetisation 
which is assumed in the formulae. To effect this, 
various means for compensating for lack of uniformity 
have been devised. With a uniform specimen, com¬ 
plete uniformity of magnetisation involves equality 
of magnetic potential and absence of magnetic leak¬ 
age. The Iliovici permeameter testa the first con¬ 
dition and the modified form of Picou permeameter the 
second. In the November issue of the Journal of the 
Institution of Electrical Engineers, C. E. Webb and 
L. H. Ford describe precision permeability measure¬ 
ments on straight bars and strips in the region of high 
permeability. Tho construction of a yoke apparatus 
to give magnetising forces up to H ~ 3000 on straight 
samples 25 cm. long and up to H -5000 on straight 
samples 10 cm. long is described. Search coils are 
used to measure the magnetising force and the con¬ 
ditions for satisfactory compensation for leakage are 
determined. It was found that solid bars were less 
liable to the effects of stress than sheet samples, but 
slightly bent or twisted specimens clamped between 
flat blocks give rise to serious errors. When search 
coils are wound directly on the sample, sheet material 
rings are very liable to be stressed. The errors due 
to variation in the reluctance of the path of the mag¬ 
netic flux can be avoided by limiting the number of 
strips in the sample to ten, provided that they be 
accurately cut to a uniform width. For values of H 
greater than 15, the effects of stress and variation of 
reluctance become negligible. 

Reactions of Atomic Hydrogen.—Tho action of 
atomic hydrogen prepared by Wood’s method on a 
number of organic compounds has been studied by 
Urey and Lavin, whose results are published in the 
November number of the Journal of the American 
Chemical Society. Atomic hydrogen is, on the whole, 
a rather mild reducing agent. It reduces azoxyberi- 
zene at least partly to azobenzene and azobenzene 
partly to hydrazobenzene, with aniline as a final 
product. Certain solid dyes are reduced to colourless 
compounds which are partly oxidised again to the 
coloured form on exposure to air. Benzoic acid and 
acetamide catalyse the recombination but are not 
noticeably reduced. Atomic hydrogen recombines in 
the presence of formic acid. A small amount of 
formaldehyde is produced, probably due to the decom¬ 
position of the acid by heat into water and carbon 
monoxide and the subsequent formation of the alde¬ 
hyde from carbon monoxide and atomic hydrogen. 
Acetaldehyde is polymerised to paraldehyde. 

Vappur Pressure of Rubber Jellies.—In the October 
number of the Journal of the Chemical Society , 
P. Stamberger describes experiments on the vapour 
pressures of rubber jellies in three solvents ; benzene, 
chloroform, and carbon disulphide. Up to a certain 
concentration the rubber causes no appreciable 
vapour pressure lowering, but beyond this the lower¬ 
ing increases rapidly with concentration. This result 
is quite different from that with * true solutions * 
(molecular dispersions), for which a linear relation 
with concentration holds up to high concentrations. 
The results with different samples of rubber agreed, 
thus suggesting that rubber is probably a definite 
hydrocarbon and not a mixture of hydrocarbons of 
different degrees of polymerisation. The results are 
interpreted on the lines of the formation of solvated 
layers and not swelling by capillary forces. During 
the first stage of the process it is assumed a layer of 
solvent molecules is formed around the rubber 
partiole, leaving free solvent to exert the normal 
vapour pressure. In the solvated layer solvent mole¬ 
cules exhibit vapour pressure lowering. The results ' 
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are shown to favour the assumption that the rubber 
molecules are long chains, and this type of molecule 
seems to be characteristic of substances which show 
swelling. 

Liquid Crystals and Chemical Constitution.— The 
property possessed by certain chemical compounds of 
forming liquid crystals has boon studied by D. 
Vorltinder, who attempts in two papers in the Novem¬ 
ber issue of the Berichte der Deutschen Chemischen 
Oesellschaft to correlate this property with certain 
deductions as to the relative orientations of two or 
more long chains of atorriH to one another. It is 
shown that the non-appearance of liquid crystals in 
such derivatives of urea and tliio-uroa as are ob¬ 
tained by introducing two p-amino-p'-ethoxyazo- 
henzene groupings into the molecule may bo due to 
the angular divergence of these two long groups, 
which are linked together by tho carbonyl or thio- 
carbonyl group at an angle of 109°. When, however, 
these compounds are converted to the corresponding 
di-irnide by removing water (or hydrogen sulphide), 
this divergence disappears, since the double linking 
of each nitrogen atom to the central carbon atom 
results in a linear configuration -N--C-N- and the 
compound can exist in the liquid crystalline condition. 
This evidence is confirmed from a study of the esters 
which trimesic acid and tho three phthalic acids pro¬ 
duce with such lengthy chain compounds as p- 
phenetoleazophenol. The star-shaped orientation of 
the trimesic esters arid the angular divergence (60°) 
of the chains in the ortho-esters seem to preclude the 
possibility of liquid crystal formation. The meta- 
esters with a divergence of 120° melt to liquid crystals 
which persist only over a short temperature-range, 
whilst the para-esters, in which the two chains are 
said to lie in a straight lino, are described as supra- 
orystallme, that is to say, the liquid crystalline con¬ 
dition is so stable that the amorphous liquid state is 
not even attained. 

Voltage Control of Large Alternators. One of tho 
difficulties which electrical engineers have to over¬ 
come is to maintain the voltage constant at an altern¬ 
ator’s terminals when large loads are suddenly thrown 
on or off. An alternator requires direct current ex¬ 
citation, and its voltage is regulated by varying the 
current given by a direct current machine. The mag¬ 
netic circuit of tho alternator does not respond in¬ 
stantaneously to a change in the exciting current. 
The magnetic circuits of large machines store a large 
amount of energy, and consequently there may bo a 
lag of a second or two in responding to the changes of 
the exciting current made necessary by sudden changes 
in the load, H. W. Taylor discussed the voltage con¬ 
trol of largo alternators in a paper read to the Institu¬ 
tion of Electrical Engineers on Nov. 28. Voltage 
control is now required to be automatic within one 
or two per cent of its normal value. Tho author dis¬ 
cussed the action and reaction of the two machines. 
In certain cases the alternator voltage is unstable, as, 
for example, when the load consists of a largo over¬ 
head network on a light load or unloaded under¬ 
ground cables. In these cases the voltage can rise to 
a high value. Methods are given in the paper for 
computing the curve of falling voltage when a sudden 
load is thrown on the circuit. Modem voltage 
regulators act only on the field circuit of the exciting 
dynamo. The alternators have such large exciting 
currents that it would be impracticable to operate 
the very heavy contact pieces that would be required 
to vary their magnitude. An interesting oscillograph 
record is given of the transient variation in the field 
current when a change in the nature of the load 
changes the magnetic flux of the machine. 
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British Museum Expedition to British Honduras . 1 


By T. A, Joyce. 


rpHE objective of the British Museum Expedition 

to British Honduras this season was the group 
of ruins situated between the Pusilha and Joventud 
branches of the Mojo River in British Honduras. A 
preliminary investigation of the area had been made 
in 1928 by Capt. E. L. Gruning, Dr. T. Gann, and 
Mr. H. Clive-Smith. The primary objects this year 
were to bring back as many as possible of the inscribed 
stone stelso ; to excavate a cave which gave indica¬ 
tions of having been used as a pottery dump ; to 
survey the main site so far as possible ; to carry on 
excavation in the numerous mounds ; and to prospect 
for other ruins in the neighbourhood. I was accom¬ 
panied by Capt. E. L. Gruning, who undertook 
supervision of transport; and by Mr, Robert Ashton, 
who looked after the commissariat. 

The expedition sailed on Jan. 31, and reached 
Punta Gorda, the jumping-off place, on Feb. 23, 
leaving for Pusilha on Mar. 4. 

The cave appears to be a natural cavity in a lime¬ 
stone outcrop of some size, on the summit of which 
were a series of low mounds. Some of these mounds 
were excavated, but yielded no results beyond frag¬ 
ments of coarse domestic pottery, and the natural 
inference is that they were hut foundations. Entrance 
to the cave was made laterally from the lower level, 
but the opening here may be of comparatively late 
date, and produced by the fall of a large tree tearing 
away the side of the cavern. A kind of * chimney^ 
leads from the cave to the surface of the outcrop. It 
seems probable that this chimney was the original 
means of access to the cave, and that the ancient 
inhabitants of the village erected on the summit of 
this outcrop used this * oubliette ’ as a convenient 
dump for broken and discarded pots. Yet it is quite 
possible that the cave was also, in a sense, a sacred 
place, because traces of five burials were found there. 
However, these burials may be intrusive. 

The cave measures some 33 feet in length, and at 
its widest transverse diameter, 12 feet. Excavation 
carried down to the rock floor showed that the deposit 
measured some 10 feet in depth. The contents of at 
least one-half of the cave were removed in layers of 
approximately 1 ft. 0 in. to 2 ft. in depth. The soil 
in the cave was heavy and sticky from the surface to 
a depth of about 3 feet. Below that it was fairly 
crumbly, and easier to work and search. 

When half the cave had been partially excavated 
to the depth of about 7 feet, it became apparent that 
the archaeological strata were not horizontal but 
curvilinear, the richest finds appearing immediately 
under the chimnev. It is evident, therefore, that the 
greater part of the remains had been thrown down 
the chimney, forming a mound. 

The results may be summarised as follows : The 
main bulk of the remains discovered consisted of 
pottery fragments of great variety. The greater 
portion consisted, naturally, of coarse domestic ware, 
so-called * ollas 1 and dishes. But there was an un¬ 
usually high percentage of bowls and tripod plates 
painted in slip, and frequently bearing hieroglyphic 
inscriptions. The quality of paste is extremely 
variable, ranging from a rather thick and friable ware 
to a very thin, hard, and perfectly fired pottery. The 
slip decoration comprises two or three shades of red, 
yellow, orange, and black. Most of the designs are 
outlined in the last. 

Occasionally a peculiar grey oolour is incorporated 
in the design, a grey which verges on blue, especially 

1 From a paper road at a apodal meeting of the Royal Anthropo¬ 
logical Institute on Dec. 10. 
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when it is combined with one of the more brilliant 
reds. Certain fragments, few in number, show the 
remains of a thick turquoise-blue slip, rather ooarse 
in quality, which was evidently applied to a com¬ 
pleted pot and subjected to a secondary firing. This 
slip, whioh bears a remarkably close resemblance to 
the blue slip characteristic of Mexican Toltec ware, is 
for the most part imperfectly fired, and only survives 
in patches. This secondary slip, in a colour (and 
material) which has usually been associated with the 
Toltec period of Mexioo, appears only in the lower 
strata of this oave, and seems to have been more 
or less experimental. There can be no question that 
the pottery of this cave antedates the Toltec period 
by centuries, and there is not the slightest indication 
of Mexican influence throughout the complex. 

A chocolate-coloured ware, deepening to 'black, 
with impressed or incised ornament, thin walls and 
well fired, appears in small quantities in most of the 
layers. Incised and 1 fluted * ware came from the 
lower strata. Engraved pottery (on whioh designs 
had been carved after firing, or at least sun-drying), 
also belonged to the lower strata. 

The depth of the deposit provided six strata, of 
1 ft. 0 in. to 2 ft. each, and these were numbered from 
3 to 6 in a downward direction. By far the richest 
stratum was the fourth, in which examples of prac¬ 
tically every style were found. The top stratum, 
consisting in the main of comparatively recent vege¬ 
table humus, was poor in remains apart from coarse 
domestic pottery. The remains characteristic of the) 
deepest three strata include bowls of rather thick 
ware, painted with designs in black on yellow. So 
far as my knowledge goes, this ware has not been 
found at any other site. Here, too, were found frag¬ 
ments of polychrome ware, many of them well fired, 
ornamented with series of stepped coils or frets, a 
design which appears to have gone out of fashion in 
later times. The same statement is true of the fluted 
ware. The use of the peculiar grey slip, mentioned 
above, appears to start in the fourth stratum and 
continue until the second, while the turquoise-blue 
slip, probably involving a second firing, belongs 
the fourth and fifth. The incised ware, though com¬ 
paratively scanty, belongs to the third, fourth, wd 
fifth strata, but the rare engraved fragments oiflyijto 
the fourth and fifth. ^ 

Decorative motives derived from the vegetable 
world have hitherto been regarded as very rare In 
Maya art; but the Pusilha potters made great use 
of a design resembling a twisted liana with dependent 
buds. This design, which lasted from the fifth to 
the second stratum, is particularly characteristic of 
the site and is more frequently met than any other. 
Another * vegetable ’ design, of flower-petals, is also 
found in the seoond, third, and fourth strata* 

Associated with these upper strata (seoond to 
fourth) is a very interesting class of ware in which 
the designs, usually formal, are painted in a singularly 
brilliant red on a buff ground. Some of this ware is 
magnificent from a technical point of view. In many 
cases the paste is marvellously thin and lights per¬ 
fectly fired; and the slip-decoration is so highly 
burnished that it gives the Illusion of a glazed surface. 
The rare pale grey slip appears on vessels of this close, 
emphasising details; and some of the vases show 
a stippled ornament in red* which must have been 
applied by means of a stiff-bristled brush or its 
equivalent. 

A$ regards the animal world! figures of monkeys 
are shown on fragments from the fourth and fifth 
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strata, and also birds* The finest piece of painting 
was a single fragment, which in style recalls the art 
of Palenque, discovered in the sixth stratum. A 
number of tiny bowls, of very rough ware, often in 
the form of birds or animals, were found in the middle 
strata. These may have been votive offerings, or, 
more probably, children’s toys. 

As regards the plates, tripod and plain (with a 
simple ring foot), the ware is thicker and coarser 
than that of the bowls, and the feet, where prosent, 
are of the cascabel pattern, hollow, and enclosing a 
small clay pellet which forms a rattle. The rims are 
usually surrounded with a band of painted design, 
based on textile art, or the * twist-ana-bud ’ pattern, 
often supplemented with a row of glyphs. The centre 
is usually occupied by a formal design (often cruci¬ 
form), but sometimes by the figure of an animal or 
snake or human being. 

Apart from fragments of metote# and rnanos (the 


tripod slabs and rollers used in grinding maize), stone 
remains were remarkably few, and represented by 
only three spear-blades of flaked chert. Obsidian 
flakes and cores were found in quantities. 

A remarkable bone pendant was discovered in the 
second stratum. This is formed from the ascending 
ramus of the right mandible of a human lower jaw. 
The condyles have been filed off, and just below the 
notch a hole has been pierced for suspension. The 
exterior surface is covered with relief carving, the 
main feature of which is four glyphs arranged in a 
square. This object, which is probably an amulet, is, 
I believe, unique. 

Objects of worked shell arc rare, and limited to a 
few beads. The most interesting is a large spiral 
shell, which had been nibbed down on two sides, so 
that the remaining portion represents the central 
longitudinal section. Small river-shells, some pierced 
for suspension, were found in quantities. 


New Sundial in the Royal Botanic Gardens, Kew. 


UOME months ago a beautiful pillar which had 
& come from the old Kow Bridge, and had l>een 
presented to the Royal Gardens by Mr. George 
Hubbard, was set up in the grounds of Cambridge 
Cottage. 'Prof. Vernon Boys, having learned from 


minutes nobody minds. Aftor all, the dial gives 
local apparent time and it is too much trouble for 
most people to ascertain the correction necessary to 
obtain Greenwich rhe&n time. Prof. Boys has no 
patience with such slackness. He has aimed at 
getting the time to the nearest minute. Not only is 
his dial made with the greatest precision ; it carries 
on inscription on the southern or upper cube which 
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Flfl. 1^-ICew sundial In the Boyal Botanic Gardena, Sew. 

the Direotor that a sundial was required to stand on 
this foliar, generously offered to provide one which 
would be worthy of the position. Prof- Boys has 
designed a dial and made it himself. It is now 
in tuaoe and can be seen and proved by the public 

Nowadays a sundial is generally regarded as a mere 
ornament to a garden, and if it is in error by a few 
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Fio. 2.—‘ Dial* of the Kew sundial. 


gives in clear figures the correction to be applied to 
deduce Greenwich mean time from Kew apparent 
time on any given day of the year. This is contained 
in a table of 88 entries calculated from the equation 
of time of next year (a year half-way between two 
leap years), for each day, to which the time corre¬ 
sponding to the longitude of KeW has been (algebraic¬ 
ally) added. Any member of the public by adding 
the correction of the aotual day to the time shown by 
the sun, or subtracting .as the case may be, will have 
Greenwioh mean time. 
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The dial itself is not of the conventional type (Fig. 2). 
In fact it is doubtful whether the word 1 dial * is strictly 
appropriate. Perhaps we should say that there are 
six dials. Prof. Boys had adapted a design which is 
to be found occasionally in churchyards. The dial 
is built up with five blocks arranged in the form of a 
Greek cross. When the dial is in position the plane 
of the cross is parallel to the equator, so that the 
outer edges of the cubes which form the arms are 
parallel to the earth’s axis. The shadows of these 
outer edges fall in succession on the adjacent arms 
of the cross. The graduations which serve for telling 
the time are along the edges. Gun-metal has been 
used for the cross and its stand. The central block 
is a cube ; the other four blocks which form the arms 
of the cross are 3 in. long and 2| in. wide. The 
accurate machining of these blocks is a necessity of 
the design. 

The engraving was done for Prof. Boys by Mr. 
H. Routledge, who is the engraver responsible for the 
finest work on Admiralty charts. After the divisions 
and lettering had been engraved, each part of the dial 
was exposed to very dilute hydrogen sulphide and 
ammonia for about two minutes. The block was 
cleaned off the flat surfaces with Water-of-Ayr stone 
and the engraved work was left black. The effect is 
very pleasing. 

The five blocks which form the dial are mounted 
on a trapezium - shaped support at the inclination 
appropriate for Kew. How the parts are held to¬ 
gether is not apparent. The support is attached to 
the stono pedestal in a neat way. Four bolts are 
cemented into the pedestal. After the nuts were 
screwed on to these bolts, melted tin was poured into 
little pits surrounding the nuts and hides them from 


sight. No one will be tempted to unscrew the bolts 
and appropriate the sundial. 

The precision with which a sundial can be used is 
limited by the lack of sharpness in the shadow of the 
gnomon. Theoretically, the width of the penumbra 
should be equivalent to two minutes on the time 
scale. It is found that time can be read to a minute 
on the new dial. Probably the reading corresponds 
fairly closely with the middle of the penumbra and 
is therefore in accordance with the intention of the 
designer. By a curious chance the sundial has been 
placed in the only part of the Royal Gardens from 
which a public clock is clearly visible. The clock 
of Kew Church can be seen over the wall of the 
Gardens and it will be possible to regulate the clock 
by direct comparisons with the dial. 

It will be soon from Fig. 1 that the dial is well 
balanced on its pillar and looks handsome os well as 
businesslike. 

The history of the dial and the stono column which 
supports it is engraved on the sloping face of the 
trapezium-shaped support and is as follows : 

“ This Dial, Designed, Constructed & Erected by 
0. V. Boys, F.R.S., was presented by him to The 
Royal Botanic Gardens, Kew. Engraved by H. 
Routledge. The Stone Column taken from Old Kew 
Bridge was presented by Georgo Hubbard, F.S.A.. 
the capital and base were supplied by H.M. Office of 
Works. A. W. Hill, F.R.S., Director. 1929.” 

Visitors to the Gardens who are interested in sun¬ 
dials should remember to look at the dial which was 
put up by William IV. to commemorate Bradley's 
observations at Kew House. The jiedestal of tnis 
sundial bears the King’s monogram very skilfully 
carved. The dial itself was made by Tompion. 


Filterable Viruses. 1 


rpHE invisible multiplying bodies generally known 
-*• as filterable viruses are among the most interest¬ 
ing things in biology to-day, partly because they are 
the cause of many diseases m animals and plants, 
and chiefly because they seem as if they might in 
the end prove to be some of the transitional forms 
between live and dead matter. Knowledge about 
them is moving so quickly that it is difficult to know 
at any moment where we are, and the compilation 
which Dr. E. B. McKinley has put together will be 
welcomed as a useful attempt to summarise all we 
know of them up to date. 

Dr. McKinley deals rather fully with the virus 
diseases of man, animals, fowls, fishes, and insects— 
about fifty in number—and has a chapter on typhus 
and the other Rickettsia diseases, in which the organ¬ 
isms are just visible. Under each disease he gives an 
adequate summary of the behaviour of the virus, and, 
going through them, one cannot but feel that we have 
to do with what is really a natural group of agencies, 
though they are distinguished from better known 
agencies, such as bacteria, mainly on the point of size. 

These summaries necessarily contain only a selection 
of what has been said about eaoh virus, and the selec¬ 
tion of the compiler is naturally influenced by his 
point of view. Dr. McKinley writes mostly as a 
eystematist and he nowhere notices Sanfelice e work 
on epitheliona contagiosum of fowls, his separation 
of a nuclo-proteid which would reproduce the disease 
on inoculation into a fresh animal and his funda¬ 
mental suggestion that a virus might be a chemical 
substance which influenced cells in such a way that 
they produced more of it. 

The account of the virus diseases of plants is far 


1 ** Filterable Viruses and Rickettsia Diseases” 
Philippine Journal of Science, vol. 39, pp. 1-416, 70 


By E. B. McKinley, 
i plates; 1020. 
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less satisfactory : it is not clear whether the author 
meant it to be as complete as that of the animal 
diseases or not: it certainly is not. This is rather 
unfortunate, for |>Iants show clearly some important 
points which are not so plain in animals, as, for 
example, the possibility of a host containing large 
quantities of virus without showing any symptoms 
of disease, as potatoes often do. The modes of trans¬ 
mission in the plant diseases are also curious, for 
while some of them, for example, tomato mosaic, are 
easily conveyed by contact or inoculation, others, 
such as aster yellows, can be passed from one plant 
to another only by insects and artificial inoculation 
fails. The animal diseases such as yellow fever, which 
are normally conveyed by insects, can be transmitted 
equally well by a hypodermic syringe. It seems as 
likely that we shall get a just view of what viruses 
really are from a study of those of plants as freon those 
which affect animals : the Rous cancer virus and the 
bacteriophage are also very significant: both of them 
are dealt with by McKinley. 

Another section discusses the vexed question of 
invisible forms of ordinary bacteria,, for which there 
is a good deal of evidence not to be lightly dismissed, 
and finally the strange ‘inclusion bodies* are described 
and abundantly illustrated. These large intracellular, 
often intranuclear, objects are present in many, though 
not all, of the animal and plant diseases, and they 
have a characteristic appearance which may be put 
to useful purposes in diagnosis, for example in rabies. 
They may represent some form or stage of the virus 
itself, but they are more probably peculiar cell-reac¬ 
tions ; their specificity recalls that of plant-galls, 
and contrasts strongly with the relative uniformity 
of the tissue reactions of animals to different bacillary 
parasites. 
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Radio Communication 

r PHE history of the development of radio communi- 
^ cation in the British Navy is of great interest. 
From a paper on “ Naval Wireless Telegraph Com¬ 
munications ”, by G. Shearing and Captain Dorling, 
which was read to the Institution of Electrical 
Engineers on Dec. 4, we learn that Admiral Jackson 
experimented with radio waves so far back as 1896. 
In 1899, with the help of Marches© Marconi, ranges 
up to 50 miles were obtained. In 1909 a crystal de¬ 
tector was first used, and in 1914, immediately prior 
to the War, valve reception was passing out of the 
experimental stage. During the War, arc and spark 
systems were generally used, but the thermionic valve 
system soon made them obsolete. The six montlis’ 
cruise of H.M.8. Renown in 1927 provided oppor¬ 
tunities for testing the capabilities of short-wave 
working on long ranges. With the exception of three 
days, communication was easily maintained with 
Whitehall. 

The British Navy is divided up into squadrons, 
which are normally situated in distant seas under the 
orders of a Commander-in-Chief. There are squadrons, 
for example, in China, the East Indies, Africa, America, 
and the West Indies. Each naval area has one or 
moro land radio stations which act as terminal points 
for the traffic to and from the Admiralty and as distri¬ 
buting and collecting centres for ships in the vicinity. 
If no commercial stations are available the naval 
stations are also used for communicating with 
merchantmen. They have a range varying from 
1000 to 2000 miles and can also be linked up with 
the cable and land-line systems. The advent of the 
short-wave system has now mode it possiblo for ships 
in any part of the world to communicate directly 


in the British Navy. 

with each other and with the Admiralty at certain 
times of the day. 

To obtain the results given above, H.M. ships of 
the cruiser class are fitted with a 12-kilowept trans¬ 
mitter for long waves and an 8-kilowatt transmitter 
for short- waves. Valve transmitters are always used. 
The long-wave apparatus has a range of about 1500 
miles. In addition, they have two or three sets of 
receiving apparatus for long and short waves, besides 
direction-finding sets and fire-control radio sets. All 
the standard apparatus used is robust and simple to 
handle. It is proof against vibration and shocks from 
gunfire and has to be trustworthy under all climatic 
conditions. In the battle fleet, the commander must 
be able to transmit his orders to any unit of the force 
and be in touch with the Admiralty at the same time. 

The Btriking feature of a modem fleet action is the 
speed at which everything happens. If the two fleets 
are approaching one another at a speed of between 
40 and 50 miles an hour, then even with aircraft re¬ 
connaissance the time between first sighting the enemy 
and joining action may be only about an hour. The 
valve transmitters used after the War generally used 
frequencies between 60 and 3000 kilocycles, that is, 
wave-lengths between 5000 metres and 100 metres. 
The introduction of short waves, however, has modi¬ 
fied the requirements very considerably. Their ad¬ 
vantages for long range working at distances from a 
few hundred miles up to world-wide range during certain 
hours of the day are well known. It has been necessary, 
therefore, to arrange for the fitting of attachments to 
the existing sets capable of transmitting on a band 
of waves from 4300 to 21,500 kilocycles in breadth 
(wave-lengths of 70 metres to 14 metres). 


Antarctic Meteorology. 


AFTER considerable delay, due principally to laok 
of funds, it was found possible in 1923 to 
undertake the tabulation and reduction of the several 
series of meteorological observations taken by the 
Australasian Antarctic Expedition of 1911-14. The 
first two (Series B, Vols. 3 and 4) of four contemplated 
volumes are now published. 1 Another volume is 
to deal with the records taken during a winter at 
Queen Mary Land and the observations made on 
the aurora during the antarctic and sub-antarctic 
courses, and the last will contain a discussion of the 
figures. 

The Macquarie Island station functioned after the 
return of Sir Douglas Mawson’s Expedition, but owing 
to War conditions was closed down in December 1915. 
It has not since been found possible to reopen it. 
The monotony of the climate does not suggest that 
very important data would be obtained from its 
continuance, however valuable it might be in fore¬ 
casting. Temperature ranged within a few degrees 
of 40° F. ; precipitation occurs on most days in the 
year and strong westerly or north-westerly winds 
prevail. The rainfall records are not so complete 
as the other data, which are very full. 

Vol. 4 covers a period of 22} months at Cape 
Denison on Commonwealth Bay, the headquarters 
of the expedition. These data are most important 
in their contribution to the study of the antarctic 


1 Australasian Antarctic Expedition. 1011-14. Scientific Reporta. 
Series B. Vol. 8: Meteorology. Tabulated and Reduoed RecordB of 
the Maoduarie Island Station. Recorders; G. F« Ainsworth, H. 
Power and A. C. Tulloch. Reduction and Tabulation of Data, by 
Direction of H. A. Hunt, and under Superintendence of B, W. Newman. 
Pp. 544+4 plates. 40s. Vol. 4: Meteorology. Tabulated and 
Reduced Records of the Cape Djmieon Station, Ad4Ua Lwid. By 
a T. Madigan; with an Appendix by W.E. Bassett. Pp. 2$fi+Viil+2 
platesT SCfT (Sydney : A&edJamesKent, i5*9.) 


climate and particularly to the well-known antarctic 
blizzards. Sir Douglas Mawson chose a thoroughly 
uncomfortable but most valuable site for his station. 
He arranged for all observations to be taken every 
six hours, except during the latter part of the second 
year, when the screen thermometer was read only 
once a day. In addition to the detailed tables, the 
meteorological journal of the expedition is printed. 

Mr. Madigan rightly says that the wind is the out¬ 
standing characteristic of Ad61ie Land. So far as 
records go, Commonwealth Bay would appear to be 
the windiest place on earth. The mean hourly wind 
velocity for the whole period of 22 montlis was 
44-2 miles per hour. It may bo recalled that 43 
miles per hour is a gale on the Beaufort scale. In 
February 1912, which was the calmest month, the 
average velocity was 26*2 miles per hour. Wind 
velocities were taken with a Robinson cup anemo¬ 
meter, except for short periods when they were 
visual owing to the instrument being damaged by 
the wind. 

The wind blew mainly from the south-south-east 
and south and was generally very steady, so that 
after some practice the explorers abandoned crawling 
and walked on their feet in 90-mile currents of air, 
leaning on the wind. There were occasional periods 
of calm and variable winds, but these were apparently 
local, for the wind could frequently be heard roaring 
on the plateau to the south, and to the west of the 
station drift snow could be seen sweeping down to 
the Bea. Local whirlwinds from the north sometimes 
interrupted the short calms. 

Mr. Madigan does not discuss the antarctic atmo¬ 
sphere circulation, but we hope he will do so in the 
final volume of the series. 
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University and Educational Intelligence. 

Birmingham. —At a degree congregation held on 
Dec. 13, the degree of M.D. was conferred on John 
William Field for a thesis entitled, “ A Study of the 
Dietary of the Tamil Cooly of the British Malaya, 
with special reference to the influence of Vitamin A, 
Starvation of Physique, and Resistance to Disease 
and on Cyril John Poison for a thesis on 11 Observations 
upon the Metabolism of Iron in the Animal Body 
The degree of D.Sc. has been awarded to Francis 
Eric Keep for a thesis on “ The Geology of the 
Shabani Mineral Belt, Belingwe District”, and other 
reports of the Southern Rhodesia Geological Survey. 

Bristol. —On Deo. 13, Mr. Winston Churchill was 
installed as Chancellor of the University. After the 
ceremony, the honorary degree of LL.D. was con¬ 
ferred, among others, on Mr, Churchill and on Dr. T. 
F. Sibiy, vice-chancellor of the University of Reading. 

Cambridge, —A meeting of the electors to the 
Drapers professorship of agriculture will be held on 
Friday, Jan. 17. It is proposed that the stipend of 
the professor shall be £1200 a year in addition to 
£200 as head of the Department. The administrative 
duties of the professor include oo-operation with the 
Ministry of Agriculture and Fisheries, which gives 
financial support to the School of Agriculture and 
maintains a number of agricultural research institutes 
closely associated with it. Candidates should com¬ 
municate with the Vice-Chancellor on or before Tues¬ 
day, Jan. 7. 

The Director of the Solar Physics Observatory has 
appointed Mr. C. P. Butler to be first senior observer 
and Mr. W. Moss to be second senior observer. 

Mr. W. B. R. King, Magdalene, has been reappointed 
assistant to tho Woodwardian professor of geology. 

Mr. L. C. G. Clarke, curator of the Museum of 
Archaeology and Ethnology, has been elected to a 
non-stipendiary fellowship at Trinity Hall. 

Glasgow. —The cnair of geology in the University, 
recently vacated by Prof, J. W. Gregory, has now 
been filled by the appointment of Mr. E. B. Bailey, 
of H.M. Geological Survey. Prof. Bailey is one of the 
most distinguished of Scottish geologists. He has 
layed an important part in the work of the Geological 
urvey during recent years and is particularly well 
known for his studies on Carboniferous igneous rocks 
and his unravelling of the complicated geological 
structure of certain parts of the Western Highlands— 
notably the Island of Mull and the Ben Nevis-Glencoo 
district. In the period of the War, Prof. Bailey also 
played his part, and was awarded the Military Cross, 
the Legion d’Honneur, and the Croix de Guerre with 
Palm. 


According to the twelfth report of the Technical 
Optics Committee of the Imperial College of Science 
and Technology and the Advisory Council in Technical 
Optics to the London County Council, for the year 
ending July 31, 1929, the teaching at the Imperial 
College and at the Northampton Polytechnic has 
be co-ordinated by the adoption of the same symbols, 
and it is proposed to provide at the latter a two-year 
day course m addition to the one-year course pro¬ 
vided hitherto. At the Imperial College ultra¬ 
violet microsoopy is to be developed for regular users 
of the microscope and research work on colour vision, 
resolving powers of objectives, and the ruling of 
gratings is to be continued. Prof. A. 0. Rankin© 
has been appointed Director of the Department. 
The number of students is about 20, and the annual 
coat about £5000. 
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Calendar of Patent Records. 

December 22 , 1816 .—The hobby-horse, the fore¬ 
runner of the bicycle, was the invention of Baron 
von Drais, and was introduced into England by Denis 
Johnson, coochbuilder, of Long Acre, who was granted 
a patent for it on Deo, 22, 1818, under the title of “ a 
machine for the purpose of diminishing the labour 
and fatigue of persons in walking and enabling them 
at the same time to use greater speed, which said 
machine he intends oalling * the pedestrian curricle ' 
One of his machines, built for a Duke of Marlborough, 
is now in the Science Museum. 

December 23 , 1801 .—The jacquard loom takes its 
name from Joseph Marie Jacquard of Lyons, who 
was granted a patent in France on Dec. 23, 1801, 
“ pour une machine destin£e & supplier le tireur de 
lacs dans la fabrication dee 6 toffes Droch 6 es et fayon- 
n 6 es ”. The specification states that the inventor 
first made a machine of the type in 1790 and that at 
the date of the patent more than four thousand were 
in use in the neighbourhood of Lyons. 

December 23 , 1834 .—The hansom cab is named 
after Joseph Hansom, whose first patent was granted 
on Dec. 23, 1834. The original cab was in the form 
of a sedan chair slung between large wheels with the 
driver’s seat on the roof in front and a door at the 
back, tho well-known construction being introduced 
with a second patent two years later granted to Gillett 
and Chapman, to whom the first had been assigned. 
A company was formed and started with 50 cabs, but 
was forced to compete with many imitators, in spite 
of several favourable verdicts in the courts. 

December 24 , 1836 .—The name of Bennet Wood- 
croft will always be associated with the great reform 
of British patent law and practice that was brought 
about by the Amendment Act of 1852. Upon tho 
passing of the Act, Woodcroft was appointed to the 
post of superintendent of specifioations in the new 
department, and it was mainly through his enthusiasm 
and exertions that so many needs of the inventor 
were quickly met by a liberal interpretation of the 
new Act. To him is due the printing and indexing of 
the patent specifications, ana he was also primarily 
responsible for the institution of the Patent Office 
Library and of the Science Museum. Before his associa¬ 
tion with the office, Woodcroft was a prolific inventojr. 
One of his patents, dated Dec. 24, 1830, was for a 
process of printing calico with indigo, in which, to 
avoid the rapid oxidation which takes place, the opera¬ 
tions were carried out in an atmosphere of ooal gas. 

December 24 , 1866 .—An early self-excited dynamo 
was that for which a British patent was applied for 
by Cornelius and Samuel Varley on Deo. 24, 1800. 
Two electro-magnets of horse-shoe form and two 
bobbins mounted on an axis are so arranged that when 
the bobbins are rotated they act simultaneously 
between the poles of the two magnets, a commutator 
serving to join up the whole into one continuous 
circuit. The residual magnetism is used to start the 
action. The application was not completed* but a 
patent was granted for the same invention on a second 
application made six months later. 

December 24 , 1877 .—Edison’s first United States 
atent for the phonograph was applied for on Dec. 24, 
877. The machine had a metal drum provided 
throughout its length with a fine spiral thread, over 
which a sheet of tin-foil was tightly pressed. A needle 
attached to a mica diaphragm rested on the tin-foil 
and recorded the sounds thereon. The specification 
describes the use of a clockwork motor, but the 
original machine made by Edison’ which for borne time 
was on loan to the Science Museum, South Kensington, 
Was operated by hand. 
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Societies and Academies. 

London. 

Society of Public Analysts, Dec. 4.—A. P. Laurie : 
The methods of examining pictures. An outline was 
given of the composition of the different pigments 
used for old illuminated MSS. and oil paintings, and 
methods of sampling by means of a micro-borer and 
examination by means of a miorosoope polarisoope 
were described ; a summary of micro-ohemioal tests 
for the various classes of pigments was given. The 
use of X-ray photography and ultra-violet rays was 
discussed, ana it was shown how an examination of 
the brush strokes in an oil painting, considered in 
conjunction with the chemical and optical properties 
of the pigments, enabled a judgment to be formed as 
to whether the whole work had been produced in one 
studio and at the same period.—S. GUsstone and 
J. C. Speakman : The quantitative analysis of mixtures 
of nickel and cobalt. Electrometric titrations of 
nickel and cobalt solutions with potassium cyanide, 
with niokel and oobalt indicator-electrodes, respect¬ 
ively, have established the soundness of the theoretical 
basis of the Hupp and Pfennig method of determining 
these metals. A modified ioaimetric method has also 
boon developed for determining small amounts of 
cobalt iq the presence of nickel.—J. C. Baird and 
J. H. Prentice : The changes with age of the hydrogen 
ion concentration of egg white and egg yolk. Deter¬ 
minations of hydrogen ion concentration by means 
of a quinhydrone electrode indicated that the normal 
pH value of fresh egg white is approximately 8*6, 
and that there is a rapid rise in the course of the 
first week of storage to a level of about pH 9*0, at 
which figure the reaction remains fairly constant. The 
fresh yolk has a reaction of approximately pH 6*0, 
which in the course of ten weeks rises to about 6*2. 
The refractive index of the egg white is constant at 
about 1*360. 

Pahis. 

Academy of Sciences, Nov. 12.—Pierre Weiss, R. 
Forrer, and F, Birch : The magnetisation to saturation 
of the nickel-cobalt alloys and the atomic moments 
of nickel and oobalt.—de Sparre : The necessity of 
taking into account the contraction on setting in the 
calculation of the work in armoured conorete.—N. 
Lusin and W. Sierpinski; The classes of the con¬ 
stituents of an analytical complementary.—Georges 
Bouligand : The successive fronts of an ensemble of 
points.—A. Mag nan and A. Sainte-Lague: New ex¬ 
periments on the resistance to the progress of fish in 
water. The experiments were carried out on 22 species 
of dead fish loaded so as to fall in water under the 
action of gravity: the motion was followed with a 
kinematograph. For most fishes the resistance was 
found to be oonstant, but with one, the ray, the re¬ 
sistance increased with the velocity.—Rend Audubert: 
The influence of the nature of the electrolyte on the 
potential of inversion of the photovoltaic effect.— 
Mme. Ramart-Lucaa : The comparative stability of 
isomers according to their absorption spectra. The 
relation between the absorption in the ultra-violet and 
structure of the diarvl derivatives of ethylene and 
ethane. The ultra-violet absorption curves differenti¬ 
ate the structures of isomers with more certainty 
than any other physical property.—G. Baeckeroot: 
The presence of fossils of Aquitanian age in the 
Scattered quartzite grits at the surface of the Moselle 
plateau.—7. Labrousse and J. Sarejanni: Changes of 
reaction and phenomena of oxido-reduotion observed 
ip the course of the development of some fungi. The 
increasing alkalinity of the oulture medium shown by 
Certain fungi is not due to the formation of ammonia. 
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j As regards the reducing power, all the fungi studied 
except one (Thielavia baZicola) decolorise oreeyl blue.— 
Sdbastien Sabetay: The presence of 0-ionone in a 
natural product. Commercial essential oil of Boronia 
megastigma contains a good proportion of £-ionone.— 
A. Babes : The thymus and growth. * 

Cracow, 

Polish Academy of Science and Letters, Oct. 7.— 
Lad NatanBon : The theorem of the Eioonnel and 
Fermat’s principle.—K. Kordylewski: The variable 
star YY Sagittarii. The elements are calculated from 
436 observations taken during 1925-29,—J. Pagac- 
zewski; The variable star 259.1928 Cassiopessr The 
provisional elements calculated from 118 observations 
on 32 nights during 1928-29.—J. Mergentaler : The 
variable star XX Cephei. The provisional elements 
deduced from 147 observations during 1929.—Wlad. 
Gorczynski : The high values and energy losses of the 
solar radiation observed in desert regions and on 
tropical mountains.—L. Chrobak : Contribution to 
the technique of the X-ray examination of easily 
deformable crystals.—Mile. A. Dorabialska: The appli¬ 
cation of the adiabatic microcalorimeter to measure¬ 
ments of the quantities of heat emitted by uranium, 
thorium, and radioactive minerals. The instrument 
used was capable of measuring thermal effects of the 
order of 10~ 4 to 10" 6 calories per hour, and was applied 
to measuring the radiation of U g O e , ThO g( and 
pitchblende.—K. Dziewonski and T. Waszkowski : 
Researches on a-methylnaphthalene.—Mme. T. Cyge : 
Anatomical and ecological studies on tlio loaves of 
indigenous orchids.—K. Mielczarek and W. Brykalski: 
The pollen analysis of Iwiec peat bog.—Mile. I. 
Toruwska : Studios on the life of tho iron bacteria.— 
L. Ejsmont: The two genera of Schistosomatides of 
birds.—Z. Szantroch : The histogenesis of the nerve 
ganglia of the heart.—B. Dybowski: Contribution to 
our knowledge of the Siberian seal.—B. Dybowski: 
The Polyohflstes of Lake Baikal. 

Leningrad. 

Academy of Sciences {Comptea rendm , No. 17).— 
D. Beliankin : Chemical degeneration of dinas. 
Analyses of a dinas brick subjected more than 600 
times to the action of a furnace showed a considerable 
inorease in Fe g O g , Fe,O a , and MnO, apparently received 
from the gases in the furnace.—L. Lozina-Lozinskij : 
The phenomena of chemotaxis in connexion with the 
choice of food by infusoria. The chemotactic re¬ 
actions and the reactions of ingesting food particles 
have apparently a common physiological basis. 
Chemical properties of the substance used in the 
experiment have the some effect on the reactions of 
locomotion, digestion, and even of division, namely, 
either increasing or decreasing the rate of all these 
functions.—A. Tivetkov : Changes in the coloration 
of apatites submitted to heating. If apatites are 
heated to 1700° C., regular changes in colour are 
observed, there being a definite colour corresponding 
to each stage of temperature. This is an unreversible 

§ recess.—S. F. Tsarevskij : Contribution to the classi- 
oation and distribution of the lizards of the genus 
Phrynocephalu*. A study of the cranial characters 
permitted the author to evaluate them from the point 
of view of systematics, which so far have been based on 
external features only. Ph . ludovioi Mocq. is regarded 
as identical with Ph. awiUaris , and Ph. erythrurus 
Zugm, identical with Ph . lidakii IJerd.—J. Argentinov- 
jkij: A new oinnabar ore deposit in the Urals. The 
new deposit has been discovered 118 km. north-west of 
Sverdlovsk (Ekaterinburg). The veins of the ore are 
included in quartz perphvrite. This is the third 
known deposit of cinnabar In the Ural mountains. 
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Home. 

Royal National Academy of the Lincei : Com¬ 
munications received during the vaoation.—A. Angeli 
and Z. Jolles : Reduction of normal diazo-hydrates. 
The formation of hydrocarbons from the correspond¬ 
ing normal diazo-hydrates by the action of weak 
reducing agents indicates that an unstable compound, 
such as phenyldi-imido, is formed as an intermediate 
step in the change. That this is actually the case is 
shown by the formation of b. benzoylphenylhydrazine 
when the reduction is effected in presence of benz- 
aldehyde. Various other reactions are explainable 
similarly, Th6 transformation of the normal diazo- 
hydrat© into the compound C e H« . N : NH by reduc¬ 
tion renders it probable that the hydrate has the 
structure, NH : NO . C e H 6 . It is possible to remove, 
not only the oxygen atom, but also, by the action of 
nitroxyl, the iminic residue from the diazo-hydrate,— 
D. Th. Egoroff : W congruences with regulated 
foeals.—M. Kourensky : The method of integration 
of the equation to the partial derivatives of the second 
order with a single unknown function and two in¬ 
dependent variables.—A. M. Bedarida : The theory 
of ideals of a finite algebraic body (3).—B. Colombo : 
Bianchi’s problem regarding Lam4 families.—B. de 
Finetti : Functions with aleatory increment.—E. 
Raimondi: A new phenomenon of aerodynamics,— 
C. Cannata : The ballistic hypothesis and the verifica¬ 
tion of the law of areas in the orbits of telescopic 
double stars. Any possibility of verifying the 
ballistic principle on the basis of observations on 
telescopic doublets is out of the question.—M. Tenani: 
Theoretical-experimental considerations on the course 
of the tides in the Adriatic (2). Experimental verifica¬ 
tion has been attained, in the case of the Adriatic 
8 ea, of deductions previously drawn from theoretical 
considerations. This result, together with the calcula¬ 
tion, of considerable practical importance, of the 
longitudinal displacements of the water during the 
day through the Straits of Otranto, confirms the possi¬ 
bility of extending analogous considerations and 
calculations to other seas.—B. Rossi and G. Bernardini: 
The photographic action of low-speed electrons. 
Using oiled Eastman plates, Kenneth Cole and other 
observers have found that low-speed electrons with 
velocity lower than that corresponding with 25 volts 
have no detectable effect on the photographic plate. 
By means of a special arrangement, the authors are 
able to photograph electrons with velocity 17-5 volts 
with ultra-sensitive Cappelli plates. Since the energy 
possessed by these electrons still greatly exceeds that 
necessary to affect a silver bromide granule, it is not 
improbable that this limiting voltage is capable of 
further reduction.—F. de Carl!: Viscosity isotherms 
of binary mixtures (3) : the system nitrobenzene- 
stannic chloride. Thermal analysis of this system 
confirms the formation of only one complex com¬ 
pound, C # H e NO g , SnCl 4 , melting at about -11° C. 
The density isotherm for 16° reveals a sensible 
increase in volume, whioh denotes a dissociating 
action, probably due to the nitrobenzene. The 
viscosity isotherms for 15 & and 25° exhibit distinct 
maxima, but the greatest divergences from th© 
calculated values are shown by solutions containing 
about 60 per cent of nitrobenzene, whereas the com¬ 
pound formed contains 31*18 per cent. Thus, the 
maximum of viscosity is displaced towards the more 
viscous component, a phenomenon which is mani¬ 
fested by liquids in which the complex is highly 
dissociated. It may be, however, that molecules of 
the composition 2C e H fl NO|, SnCl 4 exist in a stable 
form in the liquid state out decompose on solidi¬ 
fication.—G. Charrier : Condensation of 1-amino-2 - 
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phenylazonaphthalene - 4 - sulphonic acid. Dehydro - 
genation of this acid. Suspended in nitrobenzene, by 
means of an acetic acid solution of chromic anhydride, 
yields a sulphur-containing condensation product 
exhibiting the characters of a polycondensed ditri¬ 
azole derivative. To this is attributed provisionally 
a constitution analogous to that of naphthylene 
dioxide, from which it may bo theoretically derived 
by replacing the two oxgyen atoms by two SO a 
groups and attaching the 2 -JV-phenylated triazole 
nuclei, in the 1- and 3-positions of the triazole nucleus, 
in the 1 - and 2 -positions of the two naphthyls.— 
E. Pace : Organo-aromatic derivatives of boron. 
Descriptions are given of the methods of preparation 
and properties ol: borophenyl chloride, CLH 8 BC1» ; 
phenylboriue or boroaniline, C 6 H 6 BHa, which readily 
oxidises in the air, giving monophenylboric acid ; and 
borobenzene, C-H 6 . B : B . 0 6 H 8 , which decomposes 
in the air to form a pasty mass, probably boro- 
oxybenzene.—G. Sani : The reducing activity of 
roots of the Gramme© (3) : roduction of calcium 
nitrate. The reduction of calcium nitrate by maize 
roots is inhibited by the presence of small proportions 
of potassium hydroxide, chloroform, or formaldehyde, 
and also by heat or desiccation. In small quantity 
citric acid enhances the effect, but sulphurous acid 
is without influence. During the reduction the 
reaction of the medium changes from acid to alkaline, 
the alkaline product or products probably being the 
active agent in arresting the change.—M. Anelli : 
Covering phenomena in the Emilian Appenines.— 
R. Savelli and N. Soster ; Sudden variations in the 
leaf form of Cannabia satiiHi L. Hemp exhibits two 
distinct variations of leaf shape, characterised by the 
replacement of the normal palmate type by a single 
margin, one being pinnatifid (lobed) and the othor 
entire (simple leaf). The former represents a stable 
mutation, recessivo with respect to normal, whereas 
the second must be regarded as a non-fixable sport, 
which affects whole plants or parts of plants and 
arises as a reaction to abnormal stimuli, with no 
necessary relationship to the pinnatifid form.— 
Giulio Cotronei and Aldo Spirito : Zoological con¬ 
stitution and grafting (1): Experiments with Anura 
and Urodela.—Aldo Spirito : Processes of regenera¬ 
tion and of regulation in the encephalic region of the 
embryos of Urodela (3). With Triton cri&tatus , at 
the stage of primary optical vesicle not yet intro - 
flexed, it is possible, by means of a technique outlined, 
to realise the regeneration of a more or less marked, 
entire prosenoephalio wall. Such regeneration is 
followed by regulation phenomena which induce the 
formation of parts comparable with cerebral hemi¬ 
spheres, but neither with Anura nor with Urodela do 
the dimensions of the regenerated parts reach those 
of the corresponding normal parts.—P. Pasquini and 
A. della Monica : Regeneration of the crystalline in 
the larv© of Anura. The faculty of regeneration 
possessed in the eye of Urodela, by the cells of the 
iris for developing a crystalline, is extended to Anura 
{Rana and Bufo), in the eye of whioh analogous 
phenomena are exhibited as a result of the removal 
of the normal crystalline: mainly the proliferation 
and conseauent spreading of the leaflets df the iris, 
which leaa to the metaplastic formation of a new 
lens. The latter is at first continuous with the iris, 
usually with the upper edge, but exceptionally also 
with the lower edge, but later becomes independent.— 
M. Curzi: A pseudo-rotting of the oaryopftis of 
wheat. A sample of Arditi wheat, which had under¬ 
gone auto-heating in the ear after reaping, was found 
to be attacked By Acremoniella thermopkila n. Bp., 
which is capable of developing between 30° and 
52° U. - 
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Sydney. 

Linnean Society of New South Wales, Oct. 30.— 
A. Jefferis Turner : Revision of Australian Oeno- 
chromid® (Lepidoptera) (1). The Oenochromid® 
display considerable variation in structure and, being 
the most primitive Geo metrites, they throw much 
light on the phylogeny, not only of the group as a 
whole, but also of the constituent families. In this 
first part of the revision, sixty-four species belonging 
to ten genera are dealt with, two genera and ton 
species being described as new.—Rev, H. M. R, Rupp : 
Variations in certain orchids. Attention is directed 
to frequent variations of Dendrobium epeciosum Sm., 
and a form approaching D, gracilicatUc F. v. M. is 
described as a new variety. Points of distinction 
are given between the northern form of Praaophyllum 
intmcatum Stuart, and tho typical form of the southern 
States. A rod-flowering form of Pteroatylia ophio- 
gloaaa R. Br., confined to high gullies in stony hills, 
is described as a new variety.—-Frederick H. S. 
Roberts : A list of tho Australian Bombyliid® of the 
subfamilies Exoproaopime, Anthracm®, and Bomby- 
liinfe in the German Entomological Museum, Berlin. 
The subfamily Exoprosopina* is represented by the 
genera Hyperalonia Rond. (7 species), Exoprosopa 
Macq. (1 species), Villa Lioy (4 species), and Pseudo* 
penthes Roberts (tho genotype). Tho genus Anthrax 
of the Ahthraoinirs is included, two species being 
represented. Of the Bombylim®, Bonibyliua Lirm. 
has two species, iSystoeohus Loew two species, and 
tSisyromyia White two damaged specimens.—-A. M. 
Lea : Descriptions of new species of Australian 
Coleopfcera ( 20 ). Forty-seven new species of the 
families Mordellidse and Curoulionidae.—J. R. Malloch : 
N otes on Australian Diptara ( 22 ). Notes on membors 
of the genera Celetor , Dasyortalis , Duomyia , Eupro - 
8opia y Pterogenia , Naupodu and Lamprogaater of the 
family Ortalidee. A new subgenus of Duomyia and 
a new species of Lamprogaster are described. 


Vienna. 

Academy of Sciences, Oct. 17.—F. Heritach : The 
tectonic position of the Hoehwipfel- and Nassfeld- 
facies in the carboniferous of the Camic Alps.— 
A. Stock and W. Zimmermann : The vapour pressure 
of mercury at low temperatures.—F. Hernler ; The 
three isomeric nitro- and amino-phenyl-1-dimethyl - 
3, 5-triazoles-1,'2, 4, and some of their salts.—L. Kober: 
Structural elements of the east and south Car¬ 
pathians.—F. Blank and F. Urbach : Sols in crystals. 
To elucidate the formation of crystal-sols the solu¬ 
bility of gold in molten alkali halides was explored. 
—0. Abel t Explanation of the crawling tracks in the 
sandstone Of Greifenstein near Kierling in the Wiener- 
wald. Observations on the seashore of the South 
African coast in Algoa Bay near Port Elizabeth and 
in False Bay near Muizenberg in August and Sep¬ 
tember of this year have led to complete explanations. 
The ebb-tide leaves a fine hard sand on which BuUia 
snail-shells leave their tracks.—A. Thiel: Sensitiveness 
and resistance to alkalis in phthaleins and sulpho- 
phthaleins.— H. v. Euler and B. Jansson : Catalytic 
hydrogen peroxide decompositions by metallic com¬ 
pounds.— G. Bredlg, S, R. Carter, and M. Enderli : 
The equilibrium of carbon dioxide evolution from 
formic acid and its potential.—C. Neuberg and Max 
Scheuer : Detection and isolation of methyl-glyoxal 
formed biochemically as dioxime*—E. Berl and H. H, 
Saenger : The system N a O s -HNO*. 

Oct. 24.—H. V. Graber : Geological and petro- 
graphical researches on the Upper Austrian and 
Bavarian primitive rooks.—H, V. Graber: Mixed 
rooks from the Upper Austrian and Bavarian primi- 
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tive rooks.—A. Dadieu and K. W. F. Kohlrausch : 
Studies on the Raman effect (5). The Raman spec¬ 
trum of organic substances, C - O and C - 0 double¬ 
linkages, halogen derivatives ; 27 substances were 
examined. An attempt was made to eoiuiect fre¬ 
quency with molecular structure.—S. Loew® and 
H. E. Voss : Preparation, properties, and testing of 
a male sexual hormone. A search for a male counter¬ 
part of the female thelykinin. The active substance 
is possibly soluble in water and weak acids as a 
colloid, freely soluble in alcohol, ether, and oil. Stable 
in aqueous solution for twenty-four hours, in organic 
solvents for at least some weeks. Not species-specific, 
preparations from testicles of ox and guinea-pig acting 
on mouse like mouse-products. The aqueous prepara¬ 
tions lead to fatal general poisoning. The publication 
made now is a transcript of a communication deposited 
imtil seal in 1927, but now announced because others 
are publishing the effects of testis extract injection. 
—R. Singer : Progress and result of a botanical 
expedition to the Caucasus in 1929, The south-west 
region was explored : Gultschj, Kunjum, Hchariwzek, 
Zuzohurtu, Taurari. The primitive forest finds its 
limit at 2000-2400 metres. A provincial museum at 
Hugdidi and a botanical garden near Batuin proved 
helpful.— A. Steinbdck : Hydrobiologieal work in the 
Tyrol alps. Alpine lakes were explored at and above 
2000 metres. The fauna included Turbollaria and 
trout.—M. Beier : Rosults of a zoological expedition 
to the Ionian Islands and the Peloponnesus (1) 
and ( 2 ). 

Oct. 31.—M, Beier and F. Silvestri : Results of a 
zoological expedition to the Ionian Islands and tho 
Peloponnesus (3). Thysanura. - R. Kloimwieder : The 
tubular cells of Fumariacetv, especially those of the 
genus Dicmtra . These cells contain poisonous alka¬ 
loids. The plants seldom suffer from grazing or from 
fungus parasites. Feeding experiments on snails 
gave confirmatory results.—M. Blau and E. Rona : 
Communication of the Radium Institute (241). 
Further contributions to ionisation by H-particles. 
—K. Zentner : The efficiency of sand-blasts. 


Official Publications Received. 

Dhituh. 

Ceylon Journal of Science. Section 1) : Medical Science. Vol. 2, Part 
3: The Identification of the Land Snakes of Oeylou. By Dr, Lucius 
Nicholla, Pp. 01-157. (Colombo: Bacteriological institute; London: 
Dulau and Co., Ltd.) 3 rupees. 

Air Ministry : Aeronautical Kesearch Committee. Reports and Memo¬ 
randa. No. 1199 (Ae. 300): Skin Friction and the Draff of Streamline 
Bodies. By Prof. B. M. Jones. <T. 27W and (a)and (b).) Pp. 12+ 8 plates. 
(London : H.M, Stationery Office.) 9d, not. 

Modern Mining Explosives. Presidential Address deliveretl October 17th, 
1929, by Dr. William Cullen. Pp. 3d. (I^ondon : The Instit ution of Mining 
and Metallurgy.) , t 

Proceedings of the South London Entomological and Natural History 
Booiety, 1928-29. Pp. xx + 98 + lfl + U plates. (London.) UK# d. 

Sale of Food and Drugs Acts. Extracts from the Animal Report of the 
Ministry of Health for 192K-1929 and Abstract of Reports of Public 
Analysts for the Year 1928. Pp. 16. (London: H.M. Stationery Office.) 
1*. 8a, net. 

Society of Chemical Industry : Chemical Engineering Croup. Proceed¬ 
ings, Vof. 10, 19*8. Pp. 182. (London.) 10*. rtd. 

London School of Hygiene and Troploal Medicine. Report on the Work 
of the School for the Year ended July 31st, 1920. Pp. 88. (London.) 

British Photographic Research Association. Report Tor the Year 1928-29. 
Pp. 16. (London.) 

International Federation of University Women. Bulletin No. 11 : 
Report of the Fifth Conference, Geneva, August 7 to August 14, 1929. 
Pp. 166. (London.) 

Man and his World in the Light of Emergent Evolution : a Synopsis of 
the Course of Lectures delivered by Mem tiers of the University of 
St. Andrew# under the Adult Education Scheme for Fife and St irlingshire 
In 1929-1980, Pp, il + 57, (St. Andrews.) « 

* Canada. Department of Minus: Mines Branch. Investigations in 
Ceramics ami Road Materials (Testing and Research Laboratories) 1927. 
(No. 697.) Pp, H+80. (Ottawa: F. A. Acland.) 

Journal of the Chemical Society. November. Pp. iv + 2426-2M1 + xil, 
(Igjndom) 

Transactions of the Institute of Marine Engineers, Incorporated. 
Session 1929. Vol. 41, November. Pp. 68T-781. (London.) 
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Journal of the Indian Institute of Science. VoL 12A, Part 14: Studies 
in tlie Proteins of Indian Pood stuns. Part 2: The Proteins of the 
Pigeon Pea (Gajanu* iiuiicus). By P. 8. Sundoram, Roland V, Norris 
ana V, Subrahmanyan. Pp. 198*205. (Bangalore.) 12 annaa. 

Proceedings of the Royal Irish Academy. Vol. 89, Section A, Not 
1, s: The Variation of Curvatures In the Deformation of a Curve in 
Rlemannian Space, by A. J. McConnell; The Displacement or Deviation 
of Circles in Rlemannian Speoe, by J. L. Synge. Pp. 20. Is, Vol. 89, 
Section B, Nos. 3, 4, 6 : The Action of Alcoholic Hydrochloric Add on 
certain Unaaturated Kotones, by Brian Coffey and Dr. Hugh Ryan; The 
Constitution of Iao-catechin Tetramethyl Ether. by James J. Drumm, 
Robert J. P. Carolan and Dr. Hugh Ryan ; On A4-Ditnethoxylbensyl'8'6- 
Dimethoxyoouinaranone, by James J. Drumm, Sheila M. Maguire and Dr. 
Hugh Ryan. Pp. 107-128. Is. Vol. 80, Section B, Nos. 6, 7,8 : Prepara¬ 
tion and Oxidation of Flavindogenidee, by Dr. Hugh Ryan and George 
Cruess-Calhighan ; Some Derivatives of y-Anisylldcnc-Methylethylketone, 
by Dr. Hugh Ryan, Peter MKjhiown and Dr. John Keane; The Condensa¬ 
tion of Aldehydes with Benzyl Acetoscetfc Ester, by Dr. Hugh Ryan, 
W. B. Cornelia and Pienw Hurley. Pp. 124*145. Is, Vol. 89, Section 
B, Nos. 9, 10: Some Effects of Rdntgcn Rays on Seedlings, by Dr. Sylvia 
B. Wigoder and Ruth Patten ; Further Study on the Effect of Summer 
and Winter Temperatures on the Catalase of Pine Needles ; a Reply to 
Criticism, by F, C, Green, M. E. M'Kndarfer, O. 8. Orth and W* E. 
Burge. Pp. 146-169+plates 8-4. Is. (Dublin: Hodgos, Figgis and Co. ; 
Isondon : Williams and Norgate, Ltd.) 

Department of Agriculture, Ceylon. Bulletin No. 85: The Termite* 
proof Construction of Buildings In Ceylon. By F. P. Jepeon. Pp. iv+ 
80+26 plates. (Peraduniyu.) 40 conts. 

Report on the Administration of the Meteorological Department of the 
Government of India in 1928-20. Pp. 19 + 4 plates. (Calcutta : Govern¬ 
ment of India Central Publication Branch.) 14 annas ; Is. (ki. 

Royal Agricultural Society of England. Agricultural Research In 1928. 
Pp. vi(l + l9B. (London : John Murray.) It. 

Report on the Conditions of Science Teaching in Oxfordshire. Com¬ 
piled by a Committee of the Oxfordshire Branch of the Incorporated 
Association of Assistant Masters in Secondary Schools. Pp. 8. (Oxford.) 

Royal Agricultural Society of England. Report of the Council to the 
Animal General Meeting of Governors and Members of the Society, to b« 
held at the Royal Agricultural Hall, Islington, London, N., on Wednesday, 
December 11, 1929, at 2.16 p.m. Pp. 26. (London.! 

Harper Adams Agricultural College Newport, Salop, 1929-80. Pp. 96. 
(Newport, Shropshire.) 

The National Institute of Poultry Husbandry (Harper Adams Agri¬ 
cultural Col logo), Newport, Salop. A Progress Report of Instructional 
and Experimental Work in Poultry and Rabbit Husbandry. No. 2, 
August. Pp. 72. (Newport, Shropshire.) 

Proceedings of the Royal Society. Series A, Vol. 120, No. A8QO, 
December % Pp, 183. (London : Harrison and Bons, Ltd.) 6*. 

Proceedings of the University of Durham Philosophical Society. Vol. 8, 
Part 2, 1928-1929. Pp. 71-169. (Durham.) 5#. 

Government of India: Meteorological Department. Magnetic, Meteoro¬ 
logical and SelHmographic Observations made at the Government 
Observatories, Bombay and Alibag, in the Year 1924, under the direction . 
of Dr. fU. K. Baneidi. Pp. v + 188 + 5 plates. (Calcutta: Government of 
India Central Publication Branch.) 6.10 rupees ; 11*. 


Assembles 
par le Secretaire 


Foreign. 

Min Is ter to da Agriculture, Industria e Comm ere lo : Directoria de 
Metoorologla, Boletiin Meteorologico, Anno 1923. Pp. viii + 218. 
Bolebtm Meteorologico, Auno 1924. Pp. viil + 224. (Rio de Janeiro.) 

Methods and Problems of Medical Education. (Fifteenth Series.) Pp. 
iv + 76. (New York : The Rockefeller Foundation.) 

Department of the Interior; Bureau of Education. Bulletin, 1929, 
No. 14: Statistics of Teachers Colleges and Normal Schools, 1927-1928. 
Prepared by Frank M, Phillips. Pp. 71. 10 cents. Bulletin, 1929, No. 

27: Review of Educational Legislation, 1926-1928. By Ward W. 
Keeeaoker. Pp. 20. 6 cents. (Washington, D.C.: Government Printing 
Office,) 

Proceedings or the United States National Museum, Vol. 76, Art. 6; 
New Speolea of Buprestld Beetles from Costa Rica.' By W. S. Fisher. 
(No. 2808.) r Fp. 20, Vol. 76, Art. HI: Ohlites or Cave Pearls in the 
Carlsbad Caverns. By Frank L. Hess. (No. 2818.) Pp. 6 + 8 plates. 
(Washington, D.C. : Government Printing Office.) 

Oomlte National Fran cals de Gtodtele et G6ophysique. 
g6n6rale do 27 mars 1929. Gompte rendu public pi 
grtnAral G. Perrier. Pp. 64. (Paris.) 

Wisconsin Academy of Sciences, Arts and Letters. The Fresh Water 
Molluaoa of Wisconsin. By Frank Collins Baker. Part 1; Gastropoda. 

y Fisoonetn Geological and Natural History Survey, Bulletin 70, Fart 1.) 

p. xi+607+38 plates. Part 2: Pelecypoda, (Wisconsin Geological 
and Natural HlstorySurvey, Bulletin 70, fart S.) Pp. vi + 496 + plates 
89*106. (Madison, Win.) 

Meddelnlser ha Kommlssionen tor Havundapgelser. Serie Fiakeri, 
Bind 8, Nr. 6: An Investigation of the Stock of Plaice in the Southern 
Horns Reef Ana In the Yean 1935 and >1937. By Aage J. O. Jensen. 
Pp, Ql. 4.60 kr. Bind 8, Nr. 7: On the Age and Growth of the Coal Ash 
(Gadus vlrtns L.), the Norway pout (Gadftw tmarki Nilsson) and the 
Poutassou (Gadu* poutoMon uleso) In Icelandic Waters. By BJarni 
Siemundsaon. Pp. 87. 8.66 kr. Bind 8, Nr. 8; On the Influence of the 
slse of the Stock of Cod upon the Yield of the Herring Fishery in the 
Kattegat, Belt See, and Western Part of the Baltic, and some other 
Causes of Variations in the Cod and Herring Fisheries. By Aage J. 0. 
Jensen. Pp. 16. (Kcbenbavn; 0. A. RriiseTs Fortag.) 

The Rockefeller Institute tor Medical Research. Organisation and 
Equipment. Pp. 27+2 plates. (New York City.) 

U.8. Department of Agriculture. Technical Bulletin No. 112; Biology 
of the Cotton Boll Weevil at Fknwaoe, 8.0. By F. A. Fenton and E. w. 
Dunnam. Pp. 76. 30 cents. Leaflet No. 48: Reindeer Recipes. By 
Louise Stanley and Fanny Walker Peatman. Pp. A 6 cent*. (Wash¬ 
ington, D.C.; Government Printing Office,) . , 

Records of Changes la Color among riehee. By Charles Haskins 
Townsend. (NewYork Aquarium Nature So tie*.) Pp. 68 (27 plates). 
(New York: New York Zoological Society.) 
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Proceedings of the Boston Society of Natural History. VoL 80, No. 6: 
Experiments in Bird Migration, i, Manipulation of the Reproductive 
Cycle; Seasonal Histological Changes In the Gonads. By William 
Rowan. Pp. 161*908+plates 23*88. (Boston, Mass.) 

Zeatralanetalt fdr Moteorologle und Geodynamik. Publlkatlon Nr. 
188; JahrbUcher der Zentralanetalt (hr Meteorolcgie und Geodynamik. 
Amtliohe VerOffentli chung. Jahrgang 1936, Nene Folge, Band 68 (der 
ganzen Relhe Band 71). Pp. xx+A42+B54+044-f D7. (Wien: Gerald 
und Komp.) 

Parkl Narodowe w Polsoe: National Parke In Poland. By Wtedysi&w 
Safer. Pp. 81, (KrakAw: Nakiadem PadstwoweJ Rady Ocnrony 
Prsyrody.) 

Part st wo wa Komis) a Oohrony Prsyrody w Pol see: State Comm lesion 
for the Protection of Nature In Poland. Nr. 8: On the Protection of 
Nature iu Poland during the last Five Yean, 1020-1926. By Prof. Dr. 
Wiadyriaw gxafer, Pp. 54. Nr. 24: Loi pour la protection de la nature 
en Pologne, Par Jan Gwalbert Pawllkowski. Pp, 11. (Krakrtw: 
Naktadem Part* two wqj KomiaJl Ochrony Prsyrody.) 

PubHkatloner og mlndre Meddelelaer fra Kabonhavns Observatorimu. 
Nr. 66: Formeln und Tafeln sur Bestiromung paraboHsolier Batmen. 
Von Bengt Strtimgren. Pp. 146. (Kabenhavn.) 

U.8. Department of the Interior. Education Bulletin, 1929, No. 82: 
Developments In Rural School Supervision. By Annie Reynolds. Pp. 
v+17. (Washington, D.O. : Government Printing Office.) 6 cents. 

The University of Chicago: Publications of the Yerkes Observatory. 
Vol. 7, Part 1: Radial Velocities of 600 Stars of Spectral OIms A. By 
Edwin B. Frost, Storm 11. Barrett and Otto Struwo. Pp, vll + 79. 
(Chicago : University of Chicago Press ; London: Cambridge University 
Press.) 

United States Department of Agriculture. Technical Bulletin No. 
86 : Imported Insect Enemies of the Gipsy Moth and the Brown-tall 
Moth. By A. F. Burgess and 8. 8. Grossman. Pp 148+6 plates. 
(Washington, D.C. : Government Printing Office.) 60 cents. 


Catalogues, etc. 

Calendar for 1930. (London: British Museum (Natural History).) 
Scientific Instruments. Pp, 80. (Delft: P, J. Kipp en Zonen.) 


Diary of Societies. 

FRIDAY, DxcicMftEn 20. 

Royal Photographic Society of Great Britain (Pictorial Group- 
Informal Meeting), at 7.—Determination and Isolation of the Picture. 
Junior Institution of Engineers (Informal Meeting), at 7.80.—W. 

Challis : Line Signalling on the Southern Railway. 

Society or Dyers and Colourists (Scottish Section).—P. Ur in* ton: 

Modern Machinery in Dyeing, Printing, and Finishing. 

Pater Makers' Association (Technical Section, Northern Division) (at 
Engineers’ Club, Manchester).—R. II. Cleppci ton: The Elimination 
of Dirt from Paj>er Stock. 

SATURDAY, December 28. 

Royal Institution of Great Britain (at Institution of Electrical 
Engineers), at 8, — 8. R. K. GlanviUe; How Things wero done in 
Ancient Egypt (Christmas Lectures) (1): The Elementary Use of 
Naturo. 


CONFERENCE. 

December 20 and 21. 

Society you Experimental Biology (at London School of Hygiene and 
Tropical Medicine), 

Friday, Dec. 20, 10 a.m. to 1 p.m.— A. P, Rltclilo: Reflex Movements in 


of Plant Tissue.—M. C. Pratt: Production of Formaldehyde t in Photo- 
eynthesis.—H, R, Hewer; Variation in the Genus Zygoma, 

2.16 to 3.46.—M. Robertson: The Action of Acrlflavlne on Berf» 
axv.datu4.~~A. B. Appleton : The Nutritional Factor In the Growth 
and Differentiation of the Skeleton of the New-born Rabbit.—H. O. 
Newth: The Feeding of Ammoccetes. 

8,45 to 6.1A. — Demonstration*: — Dr, V. J. Wiggles worth: Thu 
Formation of the Peri trophic Membrane In Insects,—Dr. P. A. 
Buxton: Apparatus for Exposing Insects to Known Temperatures 
and Humidities.—Dr. G. 8. Wilson: (a) Apparatus for the Continuous 
Passage of Gaseous Mixtures of Variable Composition through Liquid 
Cultures of Bacteria; (6) Apparatus tor the Cultivation of Bacteria In 
Closed Atmospheres of Known Composition.—Major H. C. Brown and 
Dr, J. O. Broom: Portable Apparatus tor the Determination of 
Hydrogen Ion Concentration. —Dr. A. Robertson: Trypatrumm* vnuri, 
isolated from an Opossum in Honduras.—H. N. Howes: Histological 
Methods for Investigating the Activity of the Anterior Pituitary.— 
Dr, G, P, CrOwden: (a) Audiometers tor Testing Acuity of Hearing; 
(6) Whipple's Test for Steadiness of Hand : (4) Lehmann-MuHer Closed 
Circuit Metabolism Apparatus. 

6.15 to 6.15.—W. Robinson: Problems of Nutrition and Dcvctopment 
In some Brown Seawrwds.—V. O. Wynne Edwards: On;the Waking- 
time of the Night-Jar. 

At 6.15, —Annual Meeting. 

Saturday, Ike. 21 , 10 Am. to 1 p.m,— H, A. Bpaul: The Distribution of 
Biological Activity in the Anterior Pituitary,—G, Pinnae: Obaervaktons 
on the Living Bar of the Rabbit.—X, M. Stephenson: The Physio¬ 
logy or Crustacean Chroraatqphors*. —Ik H. Stoughton 4 - Cytology of 
BiuAtrium swivoavafum.—G, FaxWllson; Biologyof TtffeiteUs 
in tte Relation to Herbaceous Plante. - 
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Pleistocene Man in China. 

EWS arrived by cable on Deo. 15 of the dis¬ 
covery in the cave at Chou Kou Tien of the 
fossilised fragments of tan more examples of* Sinan¬ 
thropus, certainly the most remarkable find of early 
Pleistocene human remains that has ever been made. 
Amongst these is said to have been a complete skull 
with both the cranial and facial bones perfectly 
preserved. This discovery was made by a group 
of geologists and anthropologists representing the 
Geological Survey of China and the expedition en¬ 
dowed by the Rockefeller Foundation. 

The credit of recognising the importance of the 
site where these fossils have been found belongs to 
Prof. J. G. Andersson, the Swedish geologist, who, 
in conjunction with Dr. Grainger, the palaeontolo¬ 
gist of the American Museum of Natural History, 
surveyed the field in 1927. Continuing the investi¬ 
gation, Prof. Andersson, in association with his 
fellow-countryman Dr. Birger Bohlin, who is now 
a member of Sven Hedin’s expedition in eastern 
Asia, found the first tooth of the Peking man for 
which Prof. Davidson Black, of the Peking Union 
Medical College, created the new genus and species 
Sinanthropus pekinensis. This discovery, and also 
that of a second tooth, have already been described 
by Prof. Davidson Black in our columns (Nature, 
Nov. 20, 1020, p. 733, and Dec. 31, 1927, p. 954). 
A year ago fragments of two skulls, one of a child 
and one of an adult, including parts of the jaws 
and of the brain cases, afforded a definite confirma¬ 
tion of the validity of Davidson Black's new genus. 
Now oomes the astounding discovery of remains of 
ten individuals, which should provide the material 
for the study of early Pleistocene man such as 
anthropologists hitherto had scarcely ventured to 
hope to find. 

In a recent letter Dr. Davidson Black stated 
that before Aug. 31 a number of interesting finds 
bad been made at Chou Kou Tien, including six 
beautifully preserved teeth of Sinanthropus form¬ 
ing part of an additional individual, that is, addi¬ 
tional to the two originally discovered and some 
yards away from the spot where they were found. 
Father Teilhard and Mr. Young have almost com¬ 
pleted the preliminary report on the geology of the 
deposit, and it was hoped to have this report, for 
the writing of which Father Teilhard is responsible, 
published before Christmas. This very important 
step in the programme of research will be followed 
by a revised and extended list of the fauna which 
it is expected will be ready before next spring. The 
material which is now prepared for investigation is 
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so rich that most of the doubts about the identifica¬ 
tion of the species of animals will be cleared up and 
many additions will be made to the earlier list 
prepared by Dr. Zdansky. 

The work has grown to such proportions that it 
has been necessary to extend the laboratories at 
the Peking Union Medical College to make room 
for no less than twenty-five technical assistants 
who are engaged in developing the fossil remains 
of the associated fauna. Prof. Davidson Black him¬ 
self is doing all the preparatory work on the human 
material, which will take many months to develop. 
His oommunioation, to which reference has already 
been made, was written six weeks before the new 
material announced by cablegram on Dec. 15 came 
to light. With this extraordinarily rich material 
we are promised a most important contribution to 
our knowledge of one of the three earliest members 
of the human family that have so far been dis¬ 
covered. On Deo. 29 Prof. Davidson Black will 
make an official statement on the new discoveries. 

Science in Crop Production. 

The Application of Science to Crop Production: an 
Experiment carried out at the Institute of Plant 
Industry, Indore. By Albert Howard and 
Gabrieli© L. C. Howard. Pp. v + 81 + 12 plates. 
(London : Oxford University Press.) 9s. net. 

N many countries, up to the War period, the 
career of agricultural research was one of 
struggle and piecemeal growth. Exceptions were 
to be found in the steady evolution of research 
institutes in some European countries ; the United 
States had inaugurated a wide organisation ; and 
in India an interesting feature was the establish¬ 
ment of certain ‘ central * research stations. 
Tropical agricultural research was, in general, 
under neglect. The decade now ending will always 
stand out as a period of informed interest and of 
determination to develop agriculture by applica¬ 
tion of the soienoes. It is of the British Empire 
that this is particularly true, and the Imperial Agri¬ 
cultural Research Conference of 1927 may prove to 
merit a permanent place in the history of agricul¬ 
tural development. 

Movement has been in a number of directions. 
Apart from expansion of existing centres, there has 
come * industry ’ research as exemplified in the 
Empire Cotton Growing Corporation’s Research 
Station in Trinidad and the Rubber Research In¬ 
stitute in Malaya. The new Amani Institute in 
East Africa represents a novel form of 4 central 1 
research station, while the Imperial College of 
No. 3139, Vol. 124] 


Tropical Agriculture in Trinidad gives the Empire 
its first tropical training ground. Agricultural 
research councils have recently been set up for the 
non-self-governing colonies and for India. From 
this new activity are emerging many problems, 
ranging over finance, the sciences, organisation, 
and local political situations, and extending down 
to the recruitment, training, and status of the re¬ 
search worker. This is pre-eminently, therefore, 
a time which makes welcome any logical survey of 
the methods of inaugurating and conducting agri¬ 
cultural researoh on a large scale. 

In the volume before us, Mr. and Mrs. Howard 
relate the story of the genesis, soope, and experi¬ 
mental work of the recently founded Institute of 
Plant Industry at Indore, Central India. Central 
India, a group of Indian States, is a large tract in 
which * black cotton soils ’ predominate. In 1919 
it was decided to found an agricultural research 
station for the whole area, and Mr. Howard became 
Director of the Institute and Agricultural Adviser 
to States in Central India and Rajputana. Gifts 
of land and money were made by the States, and in 
1924 the recently formed Indian Central Cotton 
Committee provided buildings and equipment and 
guaranteed a substantial annual income. By 1928 
the Institute was incorporated and made fully 
autonomous ; it is now financed by subscription 
and controlled solely by the subscribers. Thus was 
removed one of the difficulties of organised research, 
and one which the authors believe to have been a 
grave defeot in British India, namely, the oppress¬ 
ive official control of work and organisation by way 
of official control of funds. The circumstances of 
Central India made the broad task of the Institute 
clear. Work was concentrated upon ootton and 
along the following main lines: fundamental in¬ 
vestigations on cotton, especially in relation to the 
characteristics of black soils and the production of 
improved varieties for those soils ; the training of 
post-graduates and others ; and the general stimu¬ 
lation of agricultural development in Central India. 

General polioy and development at Indore are of 
especial interest when taken as an illustration of the 
general oase. The major considerations which are 
steadily associating themselves with large - scale 
agricultural researoh are grouped round experi¬ 
mental polioy; organisation including finance; 
and the means of projecting researoh results into 
farming practice, 

Upon experimental polioy there arc two Wither 
divergent schools of thought. One would content 
itself with finding reatty eompete^^ 
in the various sciences ami giving them full working 
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facilities and fall freedom. It argues that all funda- 
mental advances must in time inspire improvements 
of practice and that economic applications arise, 
and may be left to arise, unexpectedly from un¬ 
fettered research. In contrast, the second schooL 
favours a survey of the economic situation and the 
practices of production, in the light of which a 
limited number of urgent but approachable prob¬ 
lems should be selected. Experimentation should 
then be specifically directed to these problems. It 
should commence with a strong ‘ applied ' bias and 
gradually find its way into the underlying funda¬ 
mental scientific problems. In support of this it 
could be urged that any crop or domesticated 
animal offers literally infinite scope for experiment; 
that resources are limited ; and that, therefore, 
the direction of research must to a fair extent be 
prescribed. In brief, the problem of guiding ex¬ 
perimental policy is to maintain a live connexion 
with the practices of agriculture without depriving 
research of that measure of freedom which is vital 
to all scholarship. Flexibility of outlook is the 
fundamental necessity, for time and circumstance 
are bound to give suitable scope to both the 
alternative attitudes. At Indore, it is clear, faith 
in the man rather than the organisation has been 
the guiding principle ; and yet the economic bias 
has not been forgotten, for science is being applied 
to crop production by progressive analysis of a 
number of clearly defined practical problems. 

The organisation of a research institute involves 
finance, government, internal administration, staffs, 
buildings, and equipment. In connexion with each 
of theee, current practice varies widely among agri¬ 
cultural research centres. Indore, by reason of the 
agricultural and political circumstances of Central 
India, is saved from many of the difficulties familiar 
elsewhere. It is, none the less, an extremely in¬ 
teresting example. In finance there is complete 
autonomy, and to this the authors attach great 
importance. By most praiseworthy restraint the 
Board of Governors has been limited in number to 
seven, of whom one, the Agent to the Governor- 
General in Central India, is ex-officio president. 
Three of the members represent the constituent 
States and three the Indian Central Cotton Com¬ 
mittee. This body, small, and directly concerned 
in the ultimate aims of the Institute, may perhaps 
be looked on as, in principle, ideal of its kind. For 
it is unlikely to lose touch with essential aims by 
dissipating itself into committees the time of which 
is taken up by the wnnidttE of internal administra¬ 
tion. One of the most interesting chapters in the 
vckune deemribes the layout and development of 
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land and buildings, the stock, the equipment, and 
the working material in general. It is a rare and 
valuable guide for future undertakings. 

How to project research results into agricultural 
practice is the remaining major consideration. Its 
great importance has in the past rarely been appre¬ 
ciated either by the research worker or by govern¬ 
ment or other financing body. In England it has 
been by no means neglected, and yet there are many 
farmers who, in such familiar practices as the use 
I of fertilisers, still fail entirely to profit from the 
clear-cut principles which have long been familiar 
' to science. At Indore the general problem has been 
resolved into liaison on one hand and the scope 
and status of the Station on the other. Students 
trained and sent out into the States are regarded as 
the most effective agents for liaison with the sup¬ 
porters of the Institute. With the help of a certain 
number of scholarships, it has been possible to com¬ 
mence the training of Indian university graduates 
as specialists in cotton. Agricultural officers and 
subordinates are urgently needed for the contribut¬ 
ing States, and arrangements have been made to 
train present occupants of these posts and to re¬ 
cruit new ones. The aim is not so much to afford 
a knowledge of agricultural science as to stimulate 
an informed interest in the development of the 
countryside. A novel and most valuable feature 
has been a short course for a certain number of 
State officers connected with the revenue depart¬ 
ments. Training, or the making of liaison agents, 
is extended even to the cultivator. The labour 
staff of the Institute is maintained as a fluid body 
from which trained men are gradually drafted to 
the districts where, in various capacities, they are 
expected to beoome the foci of an improved agri¬ 
culture. 

Indian experience has made clear, the authors 
feel, that a 1 central ’ research station as formerly 
conceived, cannot succeed. Unless it produces 
results of economio value it will sink in the general 
estimation and lose financial support. But if it 
produce suoh results, how is it to ensure that they 
are adopted in practice ? In British India the 
provincial stations are the only medium available. 
These, however, have duties, interests, and re¬ 
searches of their own, and, in effect, cannot subserve 
the central station. It is urged, therefore, that, 
together with the central station for any ‘ area 
there should be established demonstration farms in 
the component ‘ districts *. These should engage 
* in no scientific work, but concentrate on inducing 
the cultivator to adopt the improvements emanat¬ 
ing from the central station. Indore is conceived 
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upon these lines and the States are providing the 
necessary demonstration farms. It is, perhaps, a 
fair criticism that in some countries this simple 
partition of ‘ research * and ' demonstration ’ would 
offer difficulties. Men sufficiently competent and 
interested to have charge of demonstration farms 
and propaganda would not always be willing to 
eschew investigation and subdue originality. More¬ 
over, for areas varying sharply from place to plaoe 
in soil and other circumstances, full experimental 
confirmation of central station results in repre¬ 
sentative districts would be essential. 

Of actual experimental achievement, despite the 
short life of the Institute, there is a good deal to 
show. The comprehensiveness of the policy is a 
noteworthy feature, and the essential aim is to 
study the cotton plant as actually grown by the 
cultivators. Improved varieties usually offer, in 
circumstances of somewhat backward husbandry, 
the readiest chances of advancing agriculture, and, 
provided a seed supply be organised, they are the 
swiftest means of gaining the cultivator's good will. 
But, even in India, increases in yield from improved 
varieties are usually of the order of only 10 per cent. 
Far more substantial increases may be effected by 
oultivational improvements, and the authors hold 
that on the black soils better methods may be 
expected to double the output per acre of cotton. 
With plant breeding are therefore linked extensive 
studies upon weed eradication ; upon the control of 
water during the monsoon to prevent erosion and 
soil deterioration ; upon soil permeability ; and 
upon the organic matter content of black soils. It 
is believed—and the experiments now bear witness 
—that in these four questions are to be found the 
essential limitations to output per acre. Well- 
irrigation, the maintenance and improvement of 
stock, and appropriate ploughs, crushing mills, 
and other mechanical appliances, are further sub¬ 
jects of investigation. To ensure that improve¬ 
ments in these directions pass into practice, the 
Institute arranges supplies to cultivators on simple 
financial terms. 

In each of the fields selected the experimentation 
projected or in progress is very comprehensive. 
Moreover, while closely regarding the underlying 
fundamental scientific questions, it is directly 
linked with the circumstances of husbandry. 
Plant breeding is based upon a study of all obtain¬ 
able forms of Indian cotton, to which will be added, 
later, other Old World cottons. Botanical surveys 
of Indian cottons have already been made, but 
these, for plant breeding and husbandry, are of 
no more than cataloguing value. The quality or 
No, 3139, Vou 124] 


manufacturing characteristics, the adaptation to 
soil, season, and oultivational practice, and resist¬ 
ance to diseases and pests, are of first importance. 
To all of these close attention is being given, and 
this wide survey must inevitably assist improve¬ 
ment in many branches of crop production. 

The Indore Institute is itself an experiment. Its 
avowed aim—the application of science to crop pro¬ 
duction—is clearly reflected in both general organ¬ 
isation and experimental policy. Some of its 
features are novel, and some have been predeter¬ 
mined by the circumstances of the area it serves. 
As an agency—the central agenoy—in the agri¬ 
cultural advancement of Central India, its strong 
potentialities are already manifest. As a new 
model it will claim the close interest of all to whom 
it falls to create or maintain centres of agricultural 
researoh. F. L, Engledow. 


Sir Ronald Ross and Malaria. 

(1) Studies on Malaria . By Sir Ronald Ross. 
Pp. xii +196 + 4 plates. (London : John Murray, 

1928. ) 5s, net. 

(2) La dAcouverte de la transmission du paludisme 
par les moustiques . Par Sir Ronald Ross. (Une 
grande page de Thistoire de la mCdecine.) Pre¬ 
face et traduction de l'anglais par Dr. Charles 
Broquet. Pp. 175. (Paris : Norbert Maloine, 

1929. ) 20 francs. 

(3) Letters from Rome on certain Discoveries con¬ 
nected with Malaria . By Dr. T. Edmonston 
Charles, and Addenda, consisting of an article 
by S. Calandruccio, letters from Robert Koch 
and A. Laveran, and a statement by Lord Lister. 
Edited, with a Preface and Remarks, by Sir 
Ronald Ross. Pp. 78. (London: Sir Ronald 
Ross, Ross Institute and Hospital for Tropical 
Diseases, 1920.) 

(1) OIR RONALD ROSS has prepared this 
O summarised and readable account of his 
work on malaria for the benefit of numerous 
correspondents who desire a small and convenient 
volume on the subject. In the first chapter the 
earlier years of the author up to 1894 and the 
work of Laveran and Golgi are briefly reviewed, 
and in the second and third Sir Ronald describes 
the difficult conditions under which his observa¬ 
tions on the development of the parasites of malaria 
in mosquitoes were begun and carried on in India. 
The next chapter is a re-statement of the un¬ 
fortunate controversy with the late Prof. Graasi 
and his colleagues. 

In 1899; Boss arrived in England and was 




NATURE 


977 


December 28, 1929] 


appointed lecturer on tropical medicine in Liver¬ 
pool, and almost at once went out on the first 
expedition to Freetown. He describes his observa¬ 
tions and the lack of response on the part of the 
Colonial Office to representations in regard to 
measures based on these observations, and the 
cheering effect of the gift of £2000 from Mr. 
Coats for a year’s trial of the plan for mosquito 
control. The second expedition to Freetown was 
then planned as an object-lesson in mosquito 
reduction, and an account follows of the work of 
Br. Logan Taylor there. Visits were made to 
Lagos and the Gold Coast, where Sir Ronald 
reoords that he had a more appreciative reception, 
and to Ismailia, where methods for mosquito re¬ 
duction were entirely successful, Visits followed 
to Panama, to see the results of the work of Gorgas, 
and to Greece and Mauritius. 

Ross resigned in 1912 the chair of tropical 
medicine in Liverpool, whioh he had held for ten 
years, and commenced practice in London. War 
service, the petition by the author for a monetary 
compensation for his work, and the foundation of the 
Rose Institute in 1923 are briefly dealt with, and in 
a final chapter is a summary of the main facts about 
malaria. A list of 108 references is appended. 

(2) This is a translation of “ Researches on 
Malaria ”, prepared by Ross for his lecture in 
Stockholm in Deoember 1902, when he received 
the Nobel Prize, and reprinted in the Journal of 
the Royal Army Medical Corps . Ross’s drawings 
of the stages of the malaria parasite in the mosquito 
are reproduced in nine plates and seven text 
figures. In the prefaoe Dr. Broquet gives a short 
biography (28 pp,) of Ross and a review of his 
chief works. 

(3) The letters from Rome were first privately 
printed in 1900, but only a few copies were issued 
—in February 1901. The present edition is pre¬ 
pared for “ those who study the history of medicine 
and who prefer truth to fiction ”, The letters, 
eight in number, were written from Rome by Dr. 
Charles to Major Rosa in Calcutta between Oct. 4, 
1898,, and Jan-14, 1899. Dr. Charles reported to 
Major Ross the inveet^atiohS on human malaria 
then being carried out in Rome by Prof. Grassi 
and his colleagues, and he obtained from Ross 
specimens of the mosquitoes studied by him in 
India andfrom Hanson one of Ross’s microscopic 
slides showing sygotes tri Prvteosomor-~th& organism 
ofbird malaria the cycle of which was the subject 
<rfRowVwQrk to India. -These specimens and 
others eent by Ross to Charles wore shown to 

bolteagnes^ Dr. Charles, to fact, 
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acted as the intermediary between Ross and Grassi 
for the ten weeks covered by the letters. 

In the second of two postscripts, Ross states 
that “the whole of the Italian work depended on 
my discovery of the zygotes ”, and that; when the 
Italians “ took up the work it no longer presented 
any serious difficulties That is Ross’s position 
and is the reason for the republio&tion of these 
letters. As Profs. Grassi and Bign&mi, the chief 
two Italian workers, are dead, it would be well to 
let the controversy cease. 

Appended is a list of publications on the trans¬ 
mission of malaria, bearing dates from Deo. 8,1894, 
to Dec. 22, 1898—the period concerned in the dis¬ 
cussion of priority. 


Reform of the Calendar. 

(1) Report of the National Committee on Calendar 
Simplification for the United States, submitted 
to the Secretary of State, Washington^ August 1929, 
Pp. 119, (Rochester, N.Y.: National Com¬ 
mittee on Calendar Simplification, 1929.) 

(2) Thirteen-Month Calendar. Compiled by Julia 
E. Johnsen. (The Reference Shelf, Vol. 6, No. 4.) 
Pp. 201. (New York: The H. W. Wilson Co., 
1029.) 90 oents. 

F one may judge by the publications before us, 
the question of reforming the calendar has 
made considerably more headway in the United 
States than in Great Britain. The American 
National Committee was formed in response to a 
suggestion received in 1927 from the League of 
Nations. From the beginning, Mr. George East¬ 
man, of the Eastman Kodak Company, took a 
keen part in its organisation, and became its 
energetic ohairman. The composition of the 
committee was fairly representative of all interests, 
with one rather significant exception. It was not 
found practicable to include a section to represent 
the views of the various religious bodies, and the 
attempt was frankly abandoned. 

The result of circulating a questionnaire and 
collecting already existing evidence on the subject 
is to show a wide interest to calendar reform on the 
part of a large body of American opinion. So far 
as this favours a particular plan, it is the fixed 
calendar of thirteen months which finds the largest 
measure of support. As this is the most drastic 
type of scheme and is Open to the most obvious 
superficial objections, and alternative schemes are 
passed over very lightly, the impartiality of the 
committee may not appear above suspicion. 
But its practical conclusion is that a decision can 

2ol 
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only be arrived at by an international conference, 
that the United States Government should express 
its willingness to participate at an early date, and 
that the American representatives should not be 
committed to any particular scheme of reform. 
No other view, except a purely negative one, is 
possible, for it may be taken as common ground 
of all enlightened opinion that any contemplated 
change must be introduced universally and simul¬ 
taneously. 

The extent of the propaganda behind the move¬ 
ment in favour of a calendar of thirteen months 
is shown perhaps even more clearly in the second 
volume, which gives in a clearly arranged form 
a summary of the arguments (for and against) 
reduced to heads, bibliographical notes, and 
excerpts from the literature of the subject. This 
should be found very useful and instructive. 
The desire for a change oomes most urgently from 
the part of those concerned in business manage¬ 
ment, and naturally from those quarters where it 
has been found most convenient to adopt a month 
of four weeks as the unit of accounts. Perhaps 
the arguments based on experience in this con¬ 
nexion sometimes overshoot their mark. Thus 
the comptroller of the Western Clock Company has 
pointed out very cogently the advantages which 
have followed from adopting this system in his 
business. But these have been gained by a 
domestic arrangement equally open to others, 
with little or no hindrance arising from the 
anomalies of the present calendar. There is much 
Boope for the judicious use of a private calendar, 
designed for speoial needs, without waiting for a 
revolution which may be a long time in coming. 
In the domain of meteorological statistics, for 
example, it is conceivable that the adoption of 
some world-wide scheme by agreement would 
confer greater advantages than those which may 
be expected to follow automatically from the 
introduction of a new civil calendar. 

The movement is not free from the two-edged 
and even sordid type of argument to which the 
ardent propagandist is prone. A specimen may 
be quoted: 

“ It should increase your business. When the 
new calendar is in general effect all monthly 
periodicals would be issued thirteen times a year 
instead of twelve. 

H There will be an increase in the amount of 
printing of hills, statements, etc.” 

Such arguments may account for some of the 
definite support behind the movement, but they 
will scarcely advance the case. Nor to the aigu- 
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meat that a reformed calendar would be more 
Scientific in the least impressive. To smooth 
out the existing irregularities of the present 
calendar is too simple a task to present a scientific 
problem, and men of scienoe will be the last to 
allow their own interests any excessive weight in 
the solution of it. The question is mainly social 
and religious, and must be decided by political 
and religious agreement. In the meantime, the 
fixing of Easter within narrow limits, a simple 
object of some importance to many, seems likely 
to be hindered indefinitely by the search for an 
ideal calendar acceptable to all interests. 

H.C.P. 

New Six-Language Technical Dictionary. 

Pitman's Technical Dictionary of Engineering and 
Industrial Science in Seven Languages — English, 
French , Spanish , Italian , Portuguese , Russian and 
German . Compiled by Ernest Slater. Vol. 1,: 
A'Dee. Pp. x+581. Vol. 2: Dec-Knu . Pp. 
iii+ 582-1155. Vol. 3 : Lab-Rib. Pp. iii+ 1150- 
1727. Vol, 4: Rib-Zon. Pp. iii +1728-2211. 
(London : Sir Isaac Pitman and Sons, Ltd., 1928“ 
1929.) 4 vols., £8 8s. net. 

HIS monumental work is more than a mere 
dictionary, and certain of the preliminary 
sections might be read with advantage by all who 
have to do with the translation of technical matter 
into foreign languages or have business relations 
with firms abroad. 

The book originated with a small group of 
translators—most of them trained engineers—who 
took as their basis a list of terms collected abroad 
during some years and amplified this by reading 
and marking journals and text-books of the various 
countries in question. This procedure, supple¬ 
mented by correspondence with engineers in other 
countries, has given the foreign equivalents, not 
merely for ordinary engineering terms, but also for 
many workshop slang expressions. 

The first intention was to treat of each branch 
of engineering in a separate volume, the inclusion 
of the whole in a single book being decided oh when 
it was found that about 60 per cent of the entries 
for any branch must consist of more or less general 
engineering terms. Thus, the volume On steam 
engines would not be complete without considering 
pipes and pipe-joints/ whioh would be equally 
essential when treating of water or gas engineering 
and such matters as plates, rivets, bolts, arid girders 
figure in many departments of engineering. 

The dictionary- proper to preceded by ee#wd 
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sections in which special difficulties are discussed. 
Section 1, “ The Art of Technical Translation ”, 
furnishes useful information as to the way many 
of the expressions in common use are to be con¬ 
verted into the corresponding foreign phrases. 
Section 2, on “ Alternatives, Refractory Idioms, 
and Peculiar Phrases ”, considers the correct 
renderings of: alternating, back gear, booster, 
coal of various grades, control, efficiency, head, 
jam, oil, patch, soldering and brazing, temper, tool, 
weir, and a number of other terms, of which the 
translation into certain languages demands special 
care. 

Section 3 gives a record of untranslatable English 
words adopted in their original form into other 
languages, while Section 4 indicates how phrases 
referring to mechanical motion, relation, position, 
cause and effect, are expressed in each language; 
idiomatic forms commonly used in advertising are 
also included here. In Section 5 there is laid down 
a guide to common engineering abbreviations, and 
to technical and scientific signs, contract condi¬ 
tions, specification matter, engineering slang, shop 
terms, etc. 

The dictionary itself extends over more than 
2100 pages (9£x7 inches), eaoh of four columns, 
one side being devoted to English -French -Spanish - 
Italian and the opposite one to English-Portuguese- 
Russian - German. This arrangement has involved 
duplication of the English column, but it prevents 
the confusion that might ariBe from faulty aline- 
ment. Every page contains from forty to fifty 
entries. 

As regards most branches of engineering, the 
book appears to be as nearly complete as it is 
possible to make it. Entries relating to air, for 
example, occupy six, to coal more than six, to oil 
six, and to sugar four sides. On the other hand, 
although the sub-title includes the word chemistry, 
the list of terms relating to ohemioal engineering 
subjects is not nearly so full as might be desired. 
To take the important question of distillation alone, 
the terms reflux and drip-pipe are missing, and for 
bell the French equivalent is given only as‘ cloche 
Calotte 9 not being mentioned. Such terms as 
cream of tartar, nitre, soda ash, and pyroligneous 
add are found, but salt cake, vinegar, brewing, and 
a number of others are absent. 

The book has been well produced and opens well 
at any page. The type in the main body of the 
dictionary, although dear, is rather small, hut this 
is doubtless due to the nepesdty for keeping the* 
bulk Within reasonable limits.. In the Russian 
Ibe OW spelling, not that now in use in 


Soviet Russia, has been adopted. A few minor 
misprints have been notioed, but in general great 
care has been taken in the correction of proofs. 

The dictionary may be cordially recommended 
for purposes of technical translation from English 
into any of the other six languages, but it does not 
serve for translation into English. To this extent 
it is less useful than the Deinhardt and Schlomann 
series of illustrated six-language technical diction¬ 
aries, which contain complete indexes, although 
they do not comprise Portuguese. 

A Modern Platonist. 

Matter, Life and Value . By C. E. M. Joad. Pp. 

xviii+410. (London: Oxford University Press, 

1929.) 18s. net. 

HIS book, which is Mr. Joad’s philosophical 
confession of faith, is an interesting and very 
readable work. The author is opposed to the 
tendency prevalent among philosophers of reducing 
the number of real independent entities in the 
universe in the supposed interests of logical con¬ 
sistency. Mr. Joad argues forcibly against various 
types of monistic philosophy, and for himself is 
prepared to admit the existence of the three types of 
entity mentioned in the title and to base his system 
of philosophy on this division in spite of any logical 
difficulties that may arise. 

The style of writing is always lucid and pleasant 
and sometimes eloquent. The views of others are 
well and fairly discussed. The author’s own views 
are stated modestly without trying to disguise the 
difficulties involved or pretending that only a fool 
could think otherwise. Along with these qualities 
the book has marked defects which appear to be the 
result of carelessness and haste. Many books on 
scientific subjects are of necessity written in a hurry 
because their interest is ephemeral, but a philo¬ 
sophical work, if it is worth reading at all, is equally 
worth reading in ten years’ time and is none the 
worse for a little care and deliberation. The inter¬ 
vention of an editor armed with a large blue penoil 
might have worked wonders. Among other things, 
he would have eliminated the first chapter or had it 
rewritten* This chapter professes to give a criticism 
of classical scientific materialism and to state the 
scientific evidence in favour of admitting life as 
an autonomous principle or activity distinct from 
matter. It is quite the worst thing in the book and 
is likely, standing where it does, to prejudice the 
reader against the rest of the book. The author 
apologises for his first chapter, it is true, but it is not 
apologies that are needed. The defects are not 
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fundamental; that is to say, the author has an 
intelligible view to put forward ; they are chiefly a 
matter of looseness and carelessness of expression. 
The most glaring error, though in its context it is 
trivial, is the statement that “ . . . the principle of 
entropy was not known to nineteenth - century 
physics ” (pp. 9-10). 

Another example of careless expression is seen 
later on where the question of 1 values 9 is being dis¬ 
cussed. The author in stating his Aesthetic theory 
deals primarily with the subject of music—an 
interesting and, to the reviewer at least, an illumi¬ 
nating discussion. Having explained that musio is 
not properly concerned to represent or symbolise 
either objects of the physical world or human 
activities or relations, and that it is therefore in a 
quite definite sense meaningless, he then produces 
the startling definition that music which produces 
its proper and intrinsic effect is to be called 
* significant music * (p. 285). The definition is harm¬ 
less if the reader keeps in mind that the word 
1 significant ’ does not mean significant, in fact does 
not mean anything ; but it is very careless. The 
reason for the use of this unsuitable word appears to 
be that Mr. Joad has been bemused by that catch¬ 
word of the second-rate art critics, * significant 
form * (pp. 299*304). Lastly, the book as a whole is 
too long for the amount of matter it contains, and 
many passages are rambling and diffuse. 

Mr. Joad is a Platonist, as many English philo¬ 
sophers have been. He is generally at his best 
when he is most purely Platonic ; his ideas then are 
clear and firmly developed. But when he draws on 
the theories of modem thinkers—and he does this in 
a curiously promiscuous way from Schopenhauer, 
Bergson, Whitehead, and Bernard Shaw—the reader 
gets the impression of confusing eddies and cross 
currents breaking up a smooth current of thought. 
It is as though he cannot bear to let go any 
philosophical idea that appeals to him, but must 
add it to his collection, however incongruous it 
may be. A. D. R. 


Our Bookshelf. 

A School Certificate Chemistry . By G. H. J. 
Adlam. Pp. x+334. (London ; John Murray, 
1929.) 4«. 6 d. net. 

Dubeno the last few decades much attention has 
been given to the methods of teaching science, 
especially chemistry. Definite courses of instruc¬ 
tion have been framed for educational purposes, 
and they have tended to become stereotyped in 
conformity with the requirements of examining 
bodies. The subject matter of the science, how¬ 
ever, has not received a sim i lar careful Scrutiny, 

No. 3139, Von. 124) 


and, whilst in the outside world epoch-making 
advances have been made, they nave -passed 
unheeded in the classroom. There is thus a danger 
that a distinction may soon be drawn between 
chemistry and * schoolmaster’s chemistry It is 
with this in mind, evidently, that Mr. Adlam has 
written his volume for elementary students, in 
which recent industrial methods receive preference 
over the obsolescent, uneconomic preparations 
of the average elementary text-book. 

Mr. Adlam sees no reason why the newer, large- 
scale methods of producing inorganic substances 
should not be adapted for teaching purposes. 
Thus, the steaming of red-hot iron is preferred to 
the action of zinc on sulphurio acid for preparing 
hydrogen. For lecture purposes this is excellent, 
but for a class of young students it is impracticable. 
Oxygen is prepared (p. 18) from sodium peroxide 
and water, whereas the usual laboratory method, 
by decomposing a mixture of potassium chlorate 
and manganese dioxide, is only mentioned inci¬ 
dentally, emphasis being placed upon the fact 
that it affords a good example of catalytio action. 
Again, the synthesis of ammonia from nitrogen 
and hydrogen (from water gas) is simple enough 
in theory to take its place beside the decomposition 
of ammonium salts with lime. Nitric oxide and 
nitrogen peroxide are now made synthetically 
as intermediates in the manufacture of nitric acid, 
so that the complicated reactions of nitric acid 
with various metals are only given a subsidiary 
place in Mr. Adlam s book. 

From a perusal of this work, it is readily apparent 
that the author has endeavoured to turn to account 
for teaching purposes the modem large-scale 
methods for the manufacture of common chemioals. 
The traditional laboratory methods, which ore 
also included, are relegated to the background. 

In African Game Tracks : Wanderings with a Rifle 

through Eastern Africa . By F. L. Puxley. Pp. 

320+ 8plates. (London: H.F.andG.Witherby, 

1929.) 12s.6d.net. 

One is frequently being reminded that the reading 
public cares little for precision of detail. So long 
as it seems interesting and the author’s style makes 
for easy reading, any book on African sport or 
travel has apparently a successful life, while one 
dealing with actual fact and truly related incident 
is a slow seller. The book under notice is probably 
to be placed in the former category. Its author has 
had a long and varied experience in many spheres 
of African life since 1896, mainly, as he says in his 
foreword, in regions lying between the Sudan and 
the Cape, but from what he says about " Sese 
Island * in Lake Victoria and the sitatunga, which 
he spells sitatungu, he writes of one place at least 
which he has not visited, the islands of the Sese 
group are for the most part fairly high and wooded, 
not surrounded with wide and deep papyrus 
swamps, as he states, nor are they suited to the 
sitatunga, which inhabits a small island much 
farther out in the lake. 

The first half of the book deals tritk incidents, 
things, and people belonging to South Afrioan his* 
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tory, about which much has been written, but it is 
. nevertheless all interesting reading. The chapter 
on whaling off the Durban coast is especially so, for 
little has appeared in print on the subject, probably 
for the reason that when the animal has been sighted, 
chased, and harpooned, the excitement changes to 
butchery and malodorous operations. The infor¬ 
mation given on tsetse flies, sleeping sickness, and 
kindred subjects reads like knowledge of long ago, 
but in spite of its inaccuracy of detail, the book, 
with its wealth of hunting incident and descriptions 
of bush life, is a very readable one. 

Physics of the Air . By Dr. W, J. Humphreys. 
Second edition, revised and enlarged. Pp. 
xii + 654. (New York: McGraw-Hill Book Co., 
Inc.; London: McGraw-Hill Publishing Co., 
Ltd., 1929.) 30s. net. 

The first edition of “ The Physics of the Air ” was 
reviewed at length by Sir Napier Shaw in Nature 
of Mar. 17, 1921. Prof. Humphreys has taken 
advantage of the opportunity offered bv a seoond 
edition to meet some of the criticisms levelled at 
the first. A great deal of recent work has been 
incorporated, and what is even more important, 
numerous references have been added as footnotes 
to serve as guides to further reading. The book 
seems smaller than its predecessor, but that is an 
illusion, for the decrease in size has been brought 
about by cutting down the over-generous margins 
of the first edition. The amount of text has actu¬ 
ally been considerably increased, while the volume 
is certainly handier. None of the original matter 
has been deleted, though muoh of it has been re¬ 
written in the light of tne latest investigations. 

One of Sir Napier Shaw's criticisms concerned 
the omission of the important subject of meteoro¬ 
logical acoustics. That has now been remedied 
in a section of 33 pages containing two chapters, 
the first dealing with effects of meteorological con¬ 
ditions on sound transmission, and the second with 
sounds of meteorological origin, such as thunder 
and the howling of the wind. The reflection and 
refraction of sound are discussed mathematically 
on similar lines to the reflection and refraction of 
light rays, leading, for example, to the theory of 
f acoustioal mirage ’, which is examined in detail. 
On the other hand, the remarkable phenomena 
of the 4 zone of silence \ beyond which sounds 
may be heard to abnormal distances, are dis¬ 
missed very briefly, and no actual examples are 
quoted. 

The new edition of Prof. Humphreys' work should 
be in the possession of every meteorologist, and of 
other men of science whose work deals in any way 
with the domain of the atmosphere. 

Penrose's Annual: the Year's Progress in the 
Graphic Arts, Edited by William Gamble. VoL 
32. Pp. xvi + 168 + 70 + 80 plates. (London: 
Percy Lund, Humphries ana Go., Ltd., 1930.) 
8 *. net. 

Tuts general impression on looking through this 
volume is that it shows a larger proportion of ex¬ 
amples of work in colour, and that of a rather 
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superior quality, when compared with the annuals 
of the last few years. Of course it is impossible to 
say more than this, and to judge more precisely 
of the success of the colour imitation, unless the 
original and the copy are seen side by side. 

We have the editor's dictum that though the past 
year has not been notable for any striking new 
developments in printing or process methods, there 
has been quiet and steady progress in almost every 
branch of the graphic arts. Perhaps the greatest 
advance has been in the method of the chromium 
plating of printing surfaces. It has been found that 
the current density may be reduced to about a 
third of what was considered necessary, and that 
the best deposit is obtained at 68°-70° F. 

The effect of colour in advertising is shown 
in some very interesting results; for example, 
where the only variant was the tint of the paper 
used in a circular, for every hundred orders result¬ 
ing from white paper, blue produced 120, buff 130, 
green 150, pink 180, but it must not be supposed 
that pink paper would always be the most advan¬ 
tageous. Scientifically considered, the most inter¬ 
esting of the numerous examples is a four-colour 
reproduction of colour photographs on Agfa plates 
of four pathological human eyes taken by Dr. L. D. 
Redway of New York City by means of a special 
apparatus devised by him, the exposure in each 
case being one-fiftieth of a second. 

Photographic Emulsions: their Preparation and 

Coating on Glass , Celluloid and Paper , Experi¬ 
mentally and on the Large Soak. By E. J. Wall. 

Pp, viii+250. (London: Chapman and Hall, 

Ltd., 1929.) 21 s. net. 

Mr. Wall was specially fitted to write and com¬ 
pile such a work as this because of his varied 
experience as a manufacturer and as a teacher, 
his enthusiastic study of the subject, and his ex¬ 
cellent memory. An index would have added to 
the convenience of consulting the book, though 
the detailed table of contents somewhat makes up 
for this deficiency. The book is full of the descrip¬ 
tions of practical methods of formula old and new, 
though formula that are obviously obsolete are 
not given. 

The subject is treated in a thoroughly practical 
manner; the book does not pretend to give 
theories, though the reasons for the procedure de¬ 
scribed are given, and also the unfortunate results 
of the omission of proper precautions. The author 
says that 44 as a field for experiment emulsion 
making is extremely fascinating. As a means of 
spending money it is only equalled by dabbling in 
stocks ”. The information is based on many 
years of practical experience, but Mr. Wall ac¬ 
knowledges that there are little points which can 
only be learnt by continued experiment. If the 
subject is to be attaoked seriously, the mere coating 
and exposure of a few plates and bits of paper 
will lead nowhere. Accurate photometric testing 
methods must be used, and the various factors 
varied one at a time, and it is utterly hopeless to 
expect good results by working in a dark room 
that has been used for the ordinary operations of 
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developing, fixing, eto., because it is impossible to 
keep such an apartment scrupulously clean. Hie 
information given must be regarded as sign-posts, 
indicating the way, rather than as milestones giving 
definite .certainties. 

Textile Microscopy. By L. G. Lawrie. Pp. 144. 

(London; Ernest Benn, Ltd., 1928.) 25s.net. 

The technique employed in the microscopical ex¬ 
amination of textile fibres forms the subject of this 
book, not the appearance and characters of the 
fibres, as the title might imply. Special methods 
applicable to the microscopical examination of tex¬ 
tiles are in fact found only in the last 45 pages, the 
first 86 pages being devoted to a description of the 
microscope and its optical principles and of other 
apparatus, with an occasional reference to the 
special subject. 

This first part gives a full though simple account 
of the microscope and its use, such as would serve 
as an introduction to any branch of microsoopy. 
These pages, on the whole, are good, but the author 
is not always so careful in his statements as he 
might be. For example, alluding to the use of the 
draw-tube for increasing magnification, the fact 
that objectives are corrected for a particular tube- 
length is not mentioned, and though true for critical 
work, it is an exaggeration to say that the Abbe 
condenser is “ quite unsuitable for high-power 
work ” or that the lack of perfect centration of a 
noeepiece “ causes considerable inconvenience 99 

with high powers. 

In the second part of the book a great deal of in¬ 
formation is given on the reactions, staining and 
others, of textile fibres, that it would be difficult to 
find except in scattered papers. The pages on the 
microscope and apparatus are profusely illustrated, 
the large page and glazed paper ensuring excellent 
reproductions, and three plates of photomicro¬ 
graphs of textile fibres are included. These last 
named features may account for the seemingly high 
price of the book. 

Climate : a Handbook for Business Men , Students 

and Travellers. By Dr. C. E. P. Brooks. Pp, 

199. (Loftdon: Ernest Benn, Ltd,, 1929.) 

10s. 6 d. net. 

In view of the importance of a knowledge of 
climate in numerous activities and in many lines 
of research, it is remarkable how few authoritative 
volumes exist on the subject. For this reason 
Dr. Brooks’s volume will be welcome, although We 
could wish that it had been a little fuller. To 
cover the climates of the world in two hundred 
pages, of which several are filled with statistical 
matter, is summary treatment. But Dr, Brooks 
wastes no words and manages to compress a great 
deal into a small space. In order to economise 
spaoe, he plunges direct into the description of 
climates based on geographical distribution. He 
omits all preliminary discussions of physical pro¬ 
cesses and general meteorological considerations. 
But this does not mean that the treatment is solely 
descriptive. 
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Lucid explanations are given in places, sparingly 
perhaps for the student, but no doubt often enough 
for the other categories of readers for whom the 
book is intended. Under each climatic area, 
meteorological data are given for selected stations, 
temperature and rainfall for every month of the 
year, daily range in January and July, extremes, 
relative humidity for January and July, cloud 
amount and number of days with rain, snow, and 
thunder. There are only three diagrams. A few 
bibliographical references are given for each part 
of the world. 

The Growth of the World and of its Inhabitants. By 

Prof. H. W. Swinnerton. Pp. 211. (London: 

Constable and Co., Ltd., 1929.) 5s. net. 

As a sardine might be shy about biting a whale, 
one feels diffident at the very idea of criticising 
Prof, Swinnerton. Yet he makes the author of 
“ Principles ” and “ Elements of Geology ” sole 
father of that science. Surely Sir Charles Lyell 
would rather have given Hutton credit for the 
geology of fire, and Werner for the geology of water ; 
and Hutton would have referred to his master, 
Black, whose theory of latent heat was the first 
clue to the story of the rocks. 

Again, it is disconcerting to find the theory of 
land bridges still held in equal esteem with that of 
continental drift. Some of us took the trouble to 
visit countries like Greenland, on the so-called 
North Atlantic bridge. We picked harebells there, 
and were quite prepared for Suess with his Atlantic 
rift. It was Greenland which opened Wegener's 
eyes to the land bridge theory as a superstition ; 
but here it haunts Prof. Swinnerton like a belated 
ghost. 

To do Prof. Swinnerton justioe, rarely does he 
venture into fields of controversy. So far from 
looking for trouble, he is painfully cautious. He 
is very lucid, always trying to use simple words, 
only occasionally blundering into the Grssco- 
Latin jargon which chokes the general reader 
and so limits the sales of scientific books. Until 
a Homer or a Shakespeare comes to write these 
glorious themes, we should be well content with 
books like this one, sincere, cautious, accurate, 
written by men of broad views and profound 
scholarship. 

An Introduction to Geography . By Prof. H. J. 

Fleure. (Bonn's Sixpenny Library, No. 91.) 

Pp. 80. (London: Ernest Benn, Ltd., 1929.) 6 d. 

Pbof. Fleurs defines with swift ease the fields of 
geographic research, and uses each as setting for 
one or two examples, gems of exposition. There 
is more in this brief pamphlet than in many a 
stately book, but finest of all is the description of 
that oceanio climate wherein the chemistry of heat 
and moisture creates the humid brown earths in 
which the beech tree grows, the area of mixed 
farming and of parliamentary government in nation 
States, bordered by a brood margin of dictator¬ 
ships, Human affairs in terms of natural law are 
almost a new field of research. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hie correspondents. Neither 
can he undertake to return, nor to correspond with 
; the writers of, refected manuscripts intended for this 
or any other part of Natubb. No notice ts taken 
of anonymous communications.] 

Action of Low Velocity Electrons on Micro- 
Organisms. 

That ultra-violet light has a definite lethal action 
on certain micro-organisms is well known. The nature 


pressure of approximately 6 x 10‘* mm. Four ex¬ 
posures were made without breaking the vacuum by 
mounting four slides on the face of the disc D, which 
was turned with a magnet. 

Staphylococcus albus was chosen as the organism 
with which to work. A light smear of this organism 
in beef broth solution was placed on that platinum 
slides S . This, when dry, was placed in the apparatus, 
and tha area (a oirole of approximately 0-8 sq. Cm. in 
diameter) in front of the opening O t , Fig. 1, was 
bombarded for a definite length of time with electrons 
of known energy. The slides were then removed from 
the vacuum and, after being carefully covered with 
strips of moist solidified agar, were incubated. 

Result*.—A series 
of eighteen expos¬ 
ures with electronic 
energies ranging 
from 19-5 volts to 
30 volts have been 
made. In every 
case exposures in 
the range of 19*5 
volts to 25 volts 
showed little or no 
killing, while expos¬ 
ures at higher elec¬ 
tronic energies 
showed definite kill¬ 
ing, the total energy 
falling on unit area 
of the bombarded 
surface in each case 
being constant at 
13 x 10 7 ergs. The 
photographs repro¬ 
duced as Fig. 2 show 
four typical expos¬ 
ures made with 



of this lethal action is being studied extensively, but 
hitherto (so for as is known) no work has been done 
to determine the action of low velocity electrons of 
known energy on micro-organisms. Since electrons 
and radiant energy seem to be so closely related, it 
was considered worth while starting a senes of experi¬ 
ments in this field. It is the purpose of this note to 
present an outline of the results obtained to date. 
Apparatus and Experimented Method. —Fig. 1 shows 
the apparatus used, together with a diagram of 
connexions. Electrons from the oxide-coated filament 
F are accelerated to the metal plate Q by a potential 
E a of about 90 volts. Those passing through the 
opening in O are retarded in passing to the next 
baffle and enter C with an energy per unit charge 
equal, very approximately, to E v Thus by varying 
E l9 electrons of any desired energy can be made to 
enter C. After entering C , the beam, deflected in a 
circular path by a magnetic field, passes through the 
circular openings O, and 0 $t striking the platinum 
slide S, on which there is a thin smear of the organism 
to be bombarded. The beam is deflected in a circular 
path for the purpose of eliminating soft X-radiation 
produced in the vicinity of the filament which pre¬ 
liminary experiments showed is intense enough to 
kill the organisms. The Faraday pail, P , mounted 
as shown, served to determine the number of electrons 
striking unit area of the bombarded portion and also 
to determine the energy distribution of the beam, 
Distribution curves were taken with each exposure. 
These curves showed very good homogeneity of the 
beam ; the curves in each case falling from maximum 
to minimum within a range of 1*5 volts or less. The 
vacuum throughout the work was maintained at a 
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FiO. Photographs showing the action pf various electronic energies 
R. Total energy per unit area of bombarded surface In each oase 
waa approximately equal to 18 )outes. 

electronic energies of 25, 27*5, 29, and 30 volts. The 
photograph taken at 30 volts shows almost complete 
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killing over the oircular area bombarded. Another 
series of exposures at 30 volts with various values of 
total energy showed definitely that the lethal action 
is a function of the total energy per unit area of the 
bombarded surf ewe. Whether the organisms would 
be killed at the lower voltages by greatly increasing 
the total energy remains to be shown by further 
experiments. 

Summary of Results .—The results of this work 
indioate that: (1) Staphylococcus albus can be sub- 

1 ’ected to a vacuum of 5 x 10~® mm. of mercury for so 
ong as eight hours without showing signs of killing ; 
(2) it may be killed by the action of low velocity 
electrons ; (3) under the conditions of this experi¬ 
ment, the lethal action is a funotion of the energy of 
the individual electrons ; (4) the per cent killed at 
constant electronic energy is a function of the total 
energy of exposure. 

1 wish to express my thanks to Prof, G, Sperti for 
suggesting the problem; to Dr. George Burger for valu¬ 
able assistance with the bacteriological phase of the 
problem; and to the Basic Science Research Labora¬ 
tory, University of Cincinnati, for making the work 
possible. D. A. Wells. 

University of Cincinnati. 


Spiral Forms in Gas Discharges. 

The spiral forms of the high frequency eleotrodeless 
discharges observed in organic vapours by Ghosh and 
Chatterjee (Nattjbe, Oct. 26, 1929), and in iodine 
vapour by MacKinnon and Robertson (Natube, 
July 13, 1629), appear to be very similar to the forms 
of discharge observed by us under certain conditions 
in argon which was very slightly impure. A very 
brief account was given by W. T. Perry (Note : B.Sc. 
Thesis, Oxford, 1928), but as this account is some¬ 
what inaccessible, it may be of interest to describe 
some of the properties of these discharges. Recently, 
P. Johnson has observed the same type of discharge 
under similar conditions in neon. 

The conditions under which these discharges occur 
appear to be the following. They occur in neon and 
argon only when the gas is very slightly impure, and 
especially when the trace of impurity is a metallic 
vapour. In carefully purified inert gases we have never 
observed any striations other than the types described 
by us in Nature (Jan. 12, 1926). The pressure of the 
gas must be fairly high and the current flowing through 
the tube must be large—of the order of 20 milliamperes. 
They oocus, with continuous wave oscillations, at all 
the wave-lengths we have tried from 11 metres to 
320 metres ; in tubes from 0 5 to 4 cm. in diameter, 
and at pressures from 2 mm. to 20 mm. of mercury. 

Some idea of the structure of these discharges may 
be gathered from a study of the photographs repro¬ 
duced in Fig. 1 A, B, C, D, which show typical forms the 
discharge may assume in a tube 3 cm. in diameter 
containing argon at a pressure of 7 mm. of mercury. 
The oscillatory potential of a frequency corresponding 
to 11 metres was applied by two external wire elec¬ 
trodes wrapped round the tube about 10 cm. apart, 
and the changes were ptoduoed by altering the 
potential between the electrodes. 

With small currents there is a diffuse general 
luminosity filling the whole tube between the electrodes 
and some distance beyond them* As the ourrent is 
increased there is a sudden change to the form of 
Fig. 1 A, where the luminosity is wholly confined to 
the line of luminous spheres. The size of the spheres 
seems to be almost independent of the diameter of 
the tube and inversely proportional to the pressure of 
the gas. Unlike the striations in the positive oolumn, 
they are little affected by a strong magnet* 
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Further increase in current imparts a motion to 
the line of spheres which begins to move toward one 
electrode ana around the axis, giving the line a helical 
form, and generally other lines of discharge appear 
(Fig, 1 B and C). ' 

With larger currents more lines of discharge appear, 
the luminosity being entirely on the outside, the 
axial region being comparatively dark. The pattern 
is then very symmetrical, the fines of the discharge 
at high pressures being very close together and com¬ 
prising ten or more parallel helices (Fig. 1 D) If this 
discharge be viewed with a spectroscope, the lines of 



Fl«. i. 


impurity appear to have become more prominent, 
in comparison with the argon lines, and sometimes 
the discharge is coloured with momentary flashes of 
light characteristic of them. 

This type of discharge has not been observed by 
us in hydrogen, nitrogen, or air, possibly because it 
is difficult to maintain a discharge in these gases at a 
pressure greater than one millimetre of mercury 
with continuous waves. It would be interesting to 
know the conditions of wave-length, pressure, and 
ourrent in the experiments of Messrs. Ghosh and 
Chatterjee* 

What precisely is the mechanism of these discharges 
is very difficult to determine. It seems probabfc that 
the form is in some way connected with the distribution 
of the more easily ionised impurities which would be 
expelled by th? space charge to the outer pftritt 
the tube* The discharge takes two or tbceesecoada 
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usually to settle down to a definite form, and this 
would support such a suggestion. 

Note <~~Spiral forms of discharge in ordinary vacuum 
tubes using direct currents appear among the many 
observed by de la Rue and Muller so early as 1877 
(Phil, Tram.), They also noted the prominence of the 
mercury lines in such a discharge. Gassiot ( Phil. Trane ., 
1858) also makes mention of a spiral discharge. 

S. P. McCallum. 

W. T. Perky. 

Electrical Laboratory, 

Oxford. 


Mode of Feeding of the Bopyrids. 

In connexion with a study which I am about to 
publish on the offects of one of the Bopyrid iso pods, 
Gyge branohialie , on its host, Upogebia liUoratia , 1 
have become interested in certain questions concerned 
with the mode of feeding of the Bopyridre which scorn 
to have been neglected by students of these animals 
and to which I wish to direct attention. 

It may be recalled that the Bopyrid ee are parasitic 
in the branchial cavity of decapod crustaceans, and 
that they normally occur in pairs, a large female 
individual and a minute and loss highly modified 
male, which leads a sedentary existence on the body 
of the female. The latter, at any rate, obviously 
feeds by sucking the juices of the host by means of 
its piercing and suctorial mouth-parts, but from what 
part it sucks them appears, if one looks critically into 
the literature, to be by no means clear. The animals 
are often spoken of as though they suck the juices 
directly from the thorax of tho host. Such an 
eminent authority as Bonnier, in his monograph on 
the Bopyrids (Travaux de la Station Zoolog igue de 
Wimereux, tome 8; 1900), seems clearly to imply 

this, for he sneaks definitely (p. 50) of the animal 
sucking los liquides visedraux, and again (n. 104), 
“ los liquides de la cavity visc6rale de ThOte . Yet 
when one reflects that tho ventral surface of the 
parasite, on which the mouth-parts open, is turned 
towards the branehiostegite of the host and away 
from the latter's body, these statements appear 
difficult to accept literally. It would seern that the 
only way in winch the animal could suck “ the liquids 
of the visceral cavity of the host ” would be for it to 
protrude its mouth-parts for a relatively great distance, 
and at the same time to twist them round to an 
extraordinary extent, so as to drive them into tiie 
host’s body, from which they are normally turned 
away. The conformation of the mouth-parts does riot 
suggest that such a proceeding is possible. 

The only alternative seems to be to suppose that 
the animal sucks the juices from the inner membrane 
of the branehiostegite. So far as I know, however, 
this is nowhere definitely suggested in the literature, 
though Dr. Caiman, to whom 1 have appealed, tells 
me that he has always supposed that this is what 
happens. The membrane is certainly often quite 
well vascularised, though sometimes, as in the 
Upogebia upon which I have been working, it is so 
thin that one would not suppose it to be a very 
satisfactory source of nourishment for a suctorial 
parasite. It appears to me that, unless I have over¬ 
looked some important contribution to the subject, 
no one has really demonstrated clearly and definitely 
from what part of the host the parasite does extract 
its food, a curious omission in a group of animals which 
have received a very fair amount of attention. 

This is not all: there are difficulties also in con¬ 
nexion with the male. The larval form which first 
invades the branchial cavity of the host develops into 
the large female form. Afterwards another arrives, 
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Betties down on the body of the first and becomes a 
male. There are two, probably related, questions 
concerning this second arrival to which I can find 
no clear answers, namely : How does it feed ? What 
causes it to become a male ? Apparently the larva 1 
are equipotential with regard to sex. If No. 2 did 
not feed at all, the difference in ita subsequent 
development os compared with No. 1 would be 
accounted for. But the mouth-parts aro perfectly 
well developed like those of the other sex, and some 
of Bormier’s remarks certainly seem to imply that it 
does feed. But neither Bonnier nor anyone else, so 
far as J know, explains how a minute animal leading 
a sedentary existence on the female’s ventral surface, 
which is turned towards the branehiostegite of the 
host, contrives to reach the host’s body with its 
mouth-parts. Hyj iothetical acrobatics by which it 
might manage to do so might bo suggested, but I 
will not waste space on these. The point is that if it 
really does so, it is worth while taking the trouble 
to find out how. 

If the male does not suck the host’s juices directly, 
and yet does feed, the only alternative is to suppose 
that it sucks the juices from its own female. Should 
this prove to be the case it would be surprising that 
so interesting arid remarkable u state of things should 
not have been noted before, but personally I do not 
think it is very likely. On the whole, it rather looks 
as though the male does not feed, but if it can be 
shown that it does not, other questions are raised. 
Is it possible that it can exist entirely without food 
for ho long as the female, which feeds vigorously and 
the life span of which is apparently coincident with 
that of the host ? Or is there a succession of males 
during the lifetime of one female ? (1 may say that 
I have examined many Gyge and never found an 
adult female without a male). If tho male does 
not feed, why are its mouth-parts and gut so woll- 
developed ? Is it, speaking teleologically, so that it 
can start feeding and develop into a female if the 
original female dies ? I could add other questions. 

Wlmt I have said will have been sufficient to suggest 
that present knowledge of the biology of the Bopyrids 
is scarcely commensurate with the knowledge of their 
structure. The points 1 have raised ought not to be 
beyond the ingenuity of someone having access to 
living material to settle. I hope 1 may have an 
opportunity of doing something in this direction 
myself at some future time. But my immediate object 
is to inquire whether there is no zoologist who can 
now from experience already obtained throw some 
light on those questions, which seem so obvious and 
yet seem to be carefully avoided or slurred over in 
all the literature with which I am acquainted. 

B, W. Tucker. 

Department of Zoology and 
Comparative Anatomy, 

Oxford. 


Behaviour of the Mercury Line 1849 57 (PSn-i'Pd. 

Utilising an arrangement which permits working 
in an atmosphere of nitrogen and a Hilgor quartz 
spectrograph model E/37 with Schumann plates (see 
details in Contrib. Eetd. Ciencias Fie. Mat. Serie 
nuitemdticoflewa , 4, 102; 1927, La Plata) we have 
investigated the persistence of the mercury line 
1849*57. -In the spark spectrum, using Gramont’s 
fulgurator with solutions of mercury salts, Hg(CN) e 
or Hg(NO a ) 8 , it is only possible to register photo¬ 
graphically the mercury line 1849*57 when working 
in an atmosphere of nitrogen (Fig. 1). In the arc 
spectrum, using McLennan’s vacuum arc lamp and 
operating in a normal Atmosphere, and in a nitrogen 
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Atmosphere, using carbon electrodes impregnated 
with the same mercury salts, the experimental results 
are strictly the same. These facts support the objec¬ 
tion formulated by Gerlach ( Phye . Benchte, 10, 429 ; 
1929) with regard to my note published in Comptea 
rendus (187, 761 ; 1928). Operating in the conditions 
above described and with progressively diluted 


progressively diluted 



of these wavelets. We may suppose, analogously, for 
de Broglie waves that each element of oharge in the 
atom scatters a spherical wavelet of amplitude 

cosec* 0. We should expect this acpording to the 

theory of inverse square law scattering, if the element 
of oharge were held rigidly at rest; presumably, in a 
collision when this is not the case, the atom is excited. 
The nucleus also scatters a wave of amplitude 
Ne* 

cosec 8 0, the negative sign meaning opposite 

phase, A consideration of the interference of these 
waves leads to the formula given above. It will be 
noticed that the scattering is a function of sin 0/A. 

G. P. Thomson has recently published a curve for 
gold, deduced from his experiments on the diffraction 
of cathode rays by thin foils. The curve in Fig, I gives 


The curve in Fig, I gives 


Fig. 1. SpBCtTogmin using normal atmosphere; 2, spectrogram 
using nitrogen atmosphere. 

solutions of mercury salts, the persistence of the lines 
2536 52 ('S*P) and 19420 (W, Hg + ) is much greater, 
in all conditions, than that of 1849-57. The latter 
line is a theoretical but not an experimental * raie 
ultime ’ ; the true 4 raies ultimes ’ of Hg are, in all 
conditions, 2536*52 and 1942*0. For this reason we 
consider that Meggers is mistaken in supposing 
( (> Critical Tables”, 6, 323) that the line 1849*57 is 
the most persistent. Adolfo T. Williams. 

Institute de Ffeica, 

Universidad de La Plata, 

R. Argentina, Nov, 12. 


Scattering of Electrons by Gold. 

A method has been developed by Bom by which the 
scattering of electrons by single atoms can be worked 
out on the wave mechanics. The method has been 
used to calculate the variation of elastic scattering 
with angle for helium, using the atomic fields worked 
out by Hartree, and fair agreement is obtained with 
the experiments of Dymond on the scattering in 
helium gas (Nature, May 11 , 1929, Proc. Camb. Phil. 
Soc. f 26, p. *804). 

The theoretical formula for the scattering can be put 
in the following form. The proportion of a beam of 
electrons scattered elastically per unit length of the 
beam, per unit solid angle, by a gas containing n atoms 

per unit volume, is n | /(0) |* where/(0) is (N -F) 

coBee* 0 . N is the atomic number of the scattering 
atom, 20 the angle of scattering, and F the atomic 
scattering factor familiar in X^ray diffraction, calcu¬ 
lated‘from the SohrCdinger charge distribution. F is 
a function of sin 0/A, where A Is the de Broglie wave¬ 
length of the electrons. The Corresponding formula 

for the so*ttaring of .X-rays by an atom is -j-L J* for 

plane polarised w^ves/ih the plane perpend^ular to 
the, electric vector.'' Tfye clock resc^blaijoe between 
ihefe two expressions can be accounted for a# fpllowa 
In calculating the Scattering 6f X-rays we assume that 
t of charge o/> m the atom sca ttm a 


Fio. 1.—Electrons scattered by a sold atom. Number scattered per unit 
solid angle given by square of the ordinate. Full line, calculated 
curve ; dotted line, carve corrected for heat motion tn the crystal; 
circles, experimental readings, from G. P. Thomson's paper. 

the relative scattering for varying sin 0/A, for 30,000 
volt electrons. The full line m the figure is {N -F) 
A*/sin* 0 in arbitrary units, plotted against sin 0/A ; the 
dotted line is the same, corrected for heat motion in 
the crystal. The encircled points are the experimental 
points fitted to the dotted curve at sin 6 /A « 0*32. The F 
curve was calculated from the atomic field of Thomas, 
which for heavy atoms has been found sufficiently 
accurate in the X-ray case. 

N. F. Mott. 

Physics Laboratories, 

University of Manchester. 


A Theory of Tracheal Respiration in Insects. 

It has been shown by Krogh {Arch, f. Oes. Physiol., 
vol. 179; 1920) that the laws of diffusion of gases 
will explain the supply to the tissues of insects of 
those quantities of oxygen which they actually con¬ 
sume. This theory is satisfactory so far as it goes, 
but it makes no provision for such increased demands 
for oxygen as must arise locally in active tissues. It 
is the purpose of this letter to outline a theory, 
complementary to that of. Krogh, which will satisfy 
thei# lequhemehts, and to, indicate f tf#e pxperimebtal 
evidence by which this theory ; ! 
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produced^ and the osmotic pressure will rise. Hence 
liquid will be absorbed from the tube, and the column 
of air will extend more deeply into the tissues. 
Moreover, this change will take place first in those 
regions where the need for oxygen is greatest. 

This theory is based chiefly upon experiments with 
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Hydrolytic Adsorption at Colloid Surfaces. 

The outstanding work on hydrolytic adsorption 
has been carried out with purified charcoal (see, for 
example, Bartell and Miller, J. Am, Chem ♦ Soc. f 44 , 
1866; 1922; 45, 1106; 1023), and definite positive 
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will be published shortly. Briefly, it has been found : 
(i) That in the resting condition the terminal portions 
of the tracheal tubes are filled with liquid ; (ii) that 
during asphyxiation this liquid is absorbed, and the 
column of air extends rapidly towards the actively 
contracting muscles — more slowly and much later 
towards inactive tissues (for example, the rectal gills); 
(iii) that on readmission of air the level of liquid 
slowly rises to its original level; (iv) that during 
asphyxiation an excess of lactic acid is present in the 
tissue fluids; (v) that hypertonio solutions of sodium 
chloride and of sodium lactate introduced into the 
living larva cause a similar extension of but down the 
tracheal tubes ; (vi) that hypotonic fluids (distilled 
water) are without effect, or cause a slight rise of the 
liquid in the tracheae. 

It is clear that the mechanism described will serve 
as a * fine adjustment * for tracheal respiration in 
insects, just as changes in the capillary bed serve as 
a * fine adjustment * for the internal respiration of 
vertebrates. V. B. Wiggles worth. 

London School of Hygiene and 
Tropical Medicine, Deo. 6. 


Chemical Biogenesis and the Development of 
Secretion Ceils. 

Dr. Lehmahn’s interesting letter (Nature, Dec. 
21, p. 946) emphasises once more the gains which are 
bound to accrue from an increasing correlation between 
organic chemistry, biochemistry, and certain branches 
of purely biological science. As one who was privileged 
to obtain a first-hand acquaintance with the classical 
phyto-chemical researches of R. T. Baker and H. Q. 
Smith on the Australian flora, I am of opinion that 
such correlation is often realised most effectively by 
active collaboration between investigators in the re¬ 
lated fields. Thus, it may be justly asserted that 
collaboration between the histologist and the organic 
chemist has now become desirable in attacking the en¬ 
grossing problem of ohemical biogenesis (that is, chemi¬ 
cal origin in vivo) in the terpene series. Nevertheless, 
one would hesitate to endorse Dr. Leemann’e sweep¬ 
ing dictum that the study of such problems “ should 
only [my italics] be done in close connexion with 
cytology and Cell development ”, The purely organic 
chemical aspect of the subject must not be dismissed 
too lightly. • At the present day, after researches ex¬ 
tending over half a century, the study in vitro even 
of such familiar and fundamentally important sub¬ 
stances as menthol and menthone is regrettably in¬ 
complete. Moreover,, of how many essential oils can 
it be claimed’ that our formal ohemical knowledge is 
fdu ahd adequate f 

There is little doubt that A knowledge of the precise 
Cytofogioal origin of the teipenes would be a valuable 
aid ux deciding whether they are derived from cs^bq- 


hydrAtee (of. Stewart, "Recent Adtfanpee in Orm% 
Chemist Jfllf, vol. 2, pp. 240!and 206)* orb 
protqplh£m ym , Dr* DeemttwV* 
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hydrolytio effect in the case of the numerous negative 
hydrophobic (acidoid) sols, such as colloidal mastic, 
platinum, gold, arsenious sulphide, etc.—all of which 
are remarkably alike in structure and in reactions—is 
complicated by the well-established phenomenon of 
catalytic interchange. For example, in the presence 
of salts, such as barium chloride, the hydrogen ion at 
the colloid surface suffers an interchange with the 
added barium ion, and the corresponding increase in 
acidity is superimposed upon any change in acidity 
due to the hydrolytio action at the surface. It has 
become the general practice to ascribe the whole of 
the increase in acidity of acidoid sols (on the addition 
of neutral salts) solely to the cationic replacement, 
and to neglect any probable hydrolytic effect. That 
the latter effect is real is evident from the following 
consideration. 

Colloidal platinum has a great affinity for bases, 
particularly bases of higher valence such as barium 
nydroxide, and no measurable affinity for the common 
inorganio acids such as hydrochloric acid (J.C.S. 551 ; 
1928 : 618, 623 ; 1929). This action I have ascribed 
to the acidic nature of the oxidised platinum which 
constitutes the greater part of the colloidal platinum 
surface. It follows from obvious ohemical principles, 
that when a salt such as barium chloride is added to 
a platinum sol, the barium hydroxide must distribute 
itself between the hydrochloric acid and the ‘ acid * 
surface of the colloid, or in the usual terminology, 
barium hydroxide must be hydrolytically adsorbed 
by the platinum. The hydrochloric acid is, of course, 
a very strong acid, but the affinity of the platinum 
surface for barium hydroxide has also been shown to 
be very great. Work recently carried out by me, 
and to be published in due course, shows clearly 
that in the case of colloidal platinum (1) such a 
distribution does take place, (2) its effect is not 
negligible when compared with the cationic inter¬ 
change, and (3) it plays an important part in coagula¬ 
tion and reversal phenomena. The same conclusions 
will probably apply* hi varying degree, to the other 
aeidoid sols. 

S. W. Pennycuiok. 

Adelaide, South Australia, 

Nov. 5. 


The “ Encyclopaedia Britannica 

As a contributor to the new edition of the “ Ency¬ 
clopedia Britannica ”, may I beg the hospitality of 
the columns of Nature in order to disclaim responsi¬ 
bility for certain statements that appear in one of the 
articles over my initials T In the article “ Aoantho- 
cephaia ” the short passage commencing with the 
words “ the larva of Epbinorhynchm gigas . . and 
ending at . . found in the seal ” is not mine- 
I should like to add that the editor of the “ Encyclo¬ 
pedia ”, with whom X have been in tommunioation, 
has expressed his sinecure regret at the untortunato 
interpolation, riiupfc appears to have oocurrpdin s<upe 
way during the fih^n^ing-up of the piup, and has 
undertakep to. iT j» f^urefjpri^Sgi ^ ijto 
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Past Climates. 


By Dr. G. 0. Simpson, C.B., F.R.S. 


T HERE are only three faotors which can affect 
the climatic zones of the world : (a) the 
amount of solar radiation; (6) the horizontal 

transfer of heat from one part of the earth to 
another ; and (c) the characteristics of terrestrial 
radiation. If we examine each of these factors, we 
find that terrestrial radiation is not affected by the 
amount of carbon dioxide in the atmosphere, and, 
while dust might affect it, there is no real evidence 
that changes in climate are correlated with vol¬ 
canic activity. The horizontal transfer of heat 
could only be affected by changes in oceanic 
currents due to a redistribution of land and water ; 
but a comparison of the temperature of correspond¬ 
ing zones in the northern and southern hemispheres 
shows that a climatic zone is little affeoted by the 
amount of land and sea which it contains. Small 
changes in solar radiation may produce appreciable 
effeots on the climate, and a theoretical investiga¬ 
tion shows that an increase in solar radiation is 
accompanied by : 

(a) an increase in temperature in all parts of the 
world ; 

(b) an increase in the temperature difference 
between the equator and the poles, and probably 
an increase in all other temperature differences 
which now exist; 

(c) an increase in the general circulation of the 
atmosphere, that is, a general strengthening of the 
trade winds, the monsoons, cyclonic storms, and 
winds in general ; 

(d) an increase in the cloud amount and a 
consequent increase in all forms of precipitation. 

The Late Paleozoic Glaciation. 

The geological evidence is quite conclusive that 
during Upper Carboniferous or early Permian 
times, great ice action took place in many localities, 
especially in the southern hemisphere. South 
America, Africa, India, and Australia ail exhibit 
unmistakable? evidence of ice action which is far 
too extensive to be mere Alpine glaciation. In 
India especially, the evidence is conclusive that 
the ice sheet extended to sea-level. I think all 
geologists are agreed that at this period extensive 
ioe sheets occurred within the present tropics in 
South America, Africa, and India, and at one place 
at least on the present equator. 

Let us assume for a moment that we may accept 
this evidence at its face value and see what it 
would mean. Ioe at numerous places in a zone of 
latitude indicates a mean annual temperature 
characteristic at present of polar regions. Thus at 
the time in question the present tropical zone had 
the conditions of the present frigid zone, and this 
could not possibly be brought about by any re¬ 
arrangement of land and water. 

If the change in climate was not the consequence 

* Abridged from the Alexander Fed tor Lecture of theBrttUh Sdencc 
Guild, delivered before the Literary end PhlKrtopfaica! Society of 
Manchester on Nov. 2d. 


of a redistribution of land and water, was it due to 
a radical change in solar radiation ? Let us assume 
that the solar radiation decreased until the mean 
temperature of the equatorial zone was 0° C., 
which is approximately the present temperature of 
latitude 60°. I have already shown that the zonal 
temperature must decrease in all circumstances 
from the equator to the poles, hence every other 
zone of the earth must have had then a mean 
temperature below 0° C., which simply means that 
every part of the earth's surface would have been 
subject to conditions now met with only in polar 
regions. The glacial conditions of the equator 
would extend over both hemispheres with in¬ 
creasing severity right to the poles. These con¬ 
ditions could not have occurred without a total 
obliteration of the organic life which was already 
highly developed in Carboniferous times. A change 
in solar radiation does not therefore afford a solution 
of the problem. 

I have noticed a tendency amongst geologists 
in discussing the climate of this period to assume 
that the climatic conditions could be very different 
in the two hemispheres. A picture is drawn of 
a great continent in the southern hemisphere, 
highly glaciated and sending out glaciers and ice 
sheets right across the equator into the northern 
hemisphere ; while at the same time farther north 
there were lands covered by the luxuriant vegeta¬ 
tion typical of the Carboniferous period. 

Not only does this picture violate our conclu¬ 
sion that the climatic zones in the two hemispheres 
are always similar, but also it gives an inverted 
temperature gradient with the temperature rising 
from the ice-bound tropics to the region of rank 
vegetation in higher northern latitudes. To me, at 
least, an ice-bound tropics with rank vegetation in 
higher latitudes is a physical impossibility, and I 
can see no explanation of such a situation along 
meteorological lines. If, as I am prepared to admit, 
there was at one time ice in the present tropical 
zone and simultaneously sub-tropical vegetation in 
the present temperate zone, then I am forced to 
conclude that Wegener is right and there has been 
a considerable shift of the continents relative to the 
pole and the climatic zones. 

The Pleistocene Ioe Age. 

I will now turn to a changed climate of a more 
recent date, namely, that of the last great Ioe Age. 
I do not propose to discuss the extent of surface 
affected by this Ice Age or the low latitude to 
whioh the ioe extended. Personally, I am con¬ 
vinced that Wegener is right in displacing the 
north pole and shifting the North American con¬ 
tinent hearer to Europe ; only by some such means 
can the excentric position of the glaciated region 
with reference to the present position of the pole 
be explained. 

However, let that be as it may, thOre is another 
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feature of the Ice Age which is of much more 
interest to a meteorologist: that is the occurrence 
of several interglacial periods during the period 
covered by the Ice Age. In these periods there 
is good evidence that, even if the ice did not 
entirely disappear, there was a great contraction 
in the ice-covered area and that temperature con¬ 
ditions in some of the interglacial periods were as 
mild, if not milder, than they are to-day. Now 
neither Wegener nor any geologist, so far as I 
know, has suggested that these interglacial periods 
were brought about by changes in the physical 
features of the earth’s surface. It is inconceivable 
that the pole could have wandered away and 
returned during the relatively short interval of an 
interglacial period, and there is no evidence of 
rapid changes in the distribution of land and sea 
during the interglacial periods. Hence we are 
thrown back on to changes of solar radiation as 
the only possible cause. We are therefore led to 
examine what would be the effect on a polar 
climate of changes in solar radiation. 

To fix our attention, we will consider what would 
be the effect of a change in solar radiation on a 
region which at present is glaciated because the 
summer temperature is below the freezing-point. 

We will first examine the consequence of a 
reduction in the solar radiation. We have already 
seen that the temperature in all latitudes falls 
when the solar radiation decreases ; therefore the 
mean temperature at our station will also fall. We 
also saw that a decrease in solar radiation results 
in less cloud and precipitation. In our case the 
precipitation decreases for two reasons : first, the 
air carries less moisture because the temperature 
is low; and seoondly, less moisture is carried to 
the station because the general circulation of the 
atmosphere has decreased. Thus the net result 
of the decrease in the solar radiation is a lower 
mean temperature and less snowfall. In conse- 
uence, the thickness of the ice covering would 
ecrease, and if the reduction proceeded far enough, 
large areas might even become free from snow. 

If the solar radiation increased, we should have 
a reverse effect. The mean temperature would 
rise and the precipitation increase, and the result 
would be an increase in the thickness of the snow 
covering and all glaciers would increase in thickness 
and length. 

In a recent paper, Meinardus has discussed a 
similar problem from an entirely different point of 
view. Starting from the observed fact that the 
ice covering in the antarctic was once much thicker 
than at present, probably two or three times as 
thick, Meinardus discusses all the factors which 
could have affected the snow covering, and reaches 
the conclusion that the former thickness of the ice 
can only be explained by a higher temperature 
accompanied by an increase in the general circula¬ 
tion of the atmosphere. He calculates that for 
the outflow of the ioe from the present antarctic 
continent to have been three times as great as. at 
present, the mean temperature must have been 
4° C. higher and the circulation doubled. 

This Is strong independent support of the con- 
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elusion that an increase of solar radiation would 
increase the glaciation of the region we are con¬ 
sidering. This, however, would only be the initial 
effect of increasing the radiation ; if the increase 
progresses, there will oome a time when the in¬ 
creased temperature produces meitmg in the 
summer. From this point on, melting becomes 
more and more important, until finally the annual 



melting might be as great as the annual snowfall, 
when the ice covering would disappear. This 
oomes about in two ways ; (1) the period of snow¬ 
fall would be reduced owing to the raising of the 
mean annual temperature, and (2) the summer 
melting would be increased in intensity and con¬ 
tinue for a longer period. 

It appears to me that these considerations give 
us a possible clue to the meteorological conditions 
during the great ice ages in the Pleistooene Period. 

We have already seen that changes in solar 
radiation can produce changes which materially 
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alter the amount of glaciation, and obviously the of melting. Curve VI, which represents the annual 

next step is to follow through the whole sequence accumulation of snow, therefore starts somewhat 

of changes which would result from one or more below the curve of precipitation. With the in¬ 
complete cycles of change in solar radiation. To crease of temperature the proportion,of the total 

do this I have prepared a diagram based on two precipitation which remains as snow decreases, and 

cycles of solar change. In Fig. 1 the absciss® when the mean annual temperature, as shown on 

represent time, but no scale of years is attached as Curve IV, approaches the freezing-point, the 

wo have at present no due to the absolute time melting exceeds the snowfall and there is no 

involved : it is sufficient to say that we are dealing residual snow to accumulate. Thus the accumula- 

with a unit of a thousand years rather than with tion of snow inoreaseB from the epoch of minimum 

a unit of years. Curve I represents two complete radiation, until a point is reached beyond which 

cycles of solar radiation. The variation of radia- the continued rise in the radiation produces a rapid 

tion only is represented, but what proportion this diminution in the snow accumulation, which in the 

variation has to the total radiation it is impossible particular conditions we are discussing entirely 

to say, nor is it necessary to inquire at this stage, disappears at the epoch of maximum radiation. 

The variation in solar radiation produces a change As the radiation decreases from its maximum, the 

in temperature, the change being larger at the same changes take place in the reverse order, 

equator than at the pole : this is represented by The significance of these changes is best realised 
Curves II and III, which show the relative changes by considering that the locality we are investigating 

in temperature in equatorial and polar regions is a mountainous region. In this case the snow 

respectively. which accumulates year by year flows off the 

In order to follow the effect of these changes, it mountains through glaoiers. The thickness and 

is necessary to fix our attention on some definite length of a glacier depend much more on the 
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Fm. 2.—Ftsnck and Brllckner’s diagram of the succession of loo ages in the Alps. The abscissae 
arc time and the ordinates the height of the snowline. 


regions, for it is clear that the effect will vary amount of snow which accumulates than on the 
greatly from latitude to latitude. Let us choose a temperature of the region into which it flows. Thus 

S lace which' has a mean annual temperature of each glacier will descend far down the mountain- 
° C. during the warmest epoch. We have no side during each period of accumulation, and this 
idea of the magnitude of the temperature osoilla- is shown by Curve VIII, which represents the 
tion at such a place, but we will assume that it is height on the mountain slopes where the end 
about 7° C Curve IV has been drawn to represent moraines of the glaoiers would be met with at each 
a temperature oscillation of this amount, as shown period. This diagram shows us that with the two 
on the scale of degrees attached. It is clear from periods of solar radiation we should have had four 
what has already been said, and also from Curves distinct advances and retreats of the glaoiers and 
II and III, that periods of maximum radiation that the advances occur in pairs, the interval 
are accompanied, by increased difference of tempera- between two pairs being considerably greater than 
ture between equatorial and polar regions, the the interval between the members of each pair, 
consequence being greater general circulation of Now there oan be no doubt that during the 
the atmosphere, more cloud and more precipitation, great Ice Age the glaciers of the Alps did advance 
if not in all latitudes at least in equatorial and and retreat just m the manner here described, 
polar regions. Thus there would be variations in This is best shown by reproducing a diagram pre- 
precipitation in our region in step with the changes pared by A. Penok and E. Brflokner to illustrate 
of solar radiation and temperature. This is shown the conclusions of their great investigation of the 
diagrammatically in Curve V, which, however, is glaciers of the Alps during the Ice Age (Fig. 2). 
not drawn to any scale, so that the absolute value The similarity between this diagram and my 
of the oscillations is not indicated on the diagram. Curve VIII is unmistakable, and I feel justified in 
At the epoch of minimum temperature—the adding to my diagram the names Gunz, Mindel, 
extreme left of the diagram-^the mean annual Bias, and Wiirm to the fopr maxima of glaciation 
temperature is - 7° C.; by hypothesis, therefore, and to describe the intervals between them as 
the summer temperature will probably rise to the interglacial periods. 
free*tag*fxrfnt and there #iH be a eerttlfi amount f far, we^tave eonsideM eriy 

m siartto 
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in or near the polar regions where glaciation is the 
predominating evidence of change of oliznate. 
What changes should we expect to see in other 
regions of the world ? Changes of temperature 
are difficult to recognise geologically, except in polar 
or desert regions, but changing precipitation leaves 
a very clear record in the strand lines of lakes and 
inland seas. Now it is generally recognised that 
during the ice age there were great variations in 
the levels of lakes, so muoh so that the term 
pluvial periods has been introduced to specify 
these periods. Is there any relationship between 
these pluvial periods and the ice ages ? In the 
* Great Basin' in North America there is clear evi¬ 
dence of the pluvial periods. According to Gilbert 
and Russell, both Lake Bonneville and Lake 
Lahontan show two periods of high level between 
which both lakes were completely dried out and 
desiccated. They also found clear evidence of 
glaciers entering the enlarged lakes, showing that 
one at least of the maximum epochs of the lakes 
coincided with one of the North Amerioan ice ages. 
The pluvial periods have also left clear traces in 
equatorial Africa, and here again the evidence 
points to two main pluvial periods, the first of 
which, according to Wayland (see Nature, Aug. 17, 
1929, p. 279), corresponds to the Gunz-Mindel Ice 
Age and the second to the Riss-Wiirm Ice Age. 
Thus in both North. America and in Africa there 
have been during the Pleistoceno Period two main 
pluvial periods, while in polar regions there have 
been four ice ages. 

Whether the theory of the cause of the interglacial 
periods which I have sketched here will prove to be 
correot or not can only be determined after years 
of research, and, in discussing it, account must be 
taken of possible movements of land masses and 
possible shifts of the poles. I do not propose to 
o into any further details here, but will simply 
irect attention to several consequences of the 
theory which should be touchstones for testing it: 

(a) The four glacial ages occurred during periods 


of relatively high temperature in all parts of the 
world. 

(6) There arc two kinds of interglacial periods : 

(1) warm interglacial periods which occur between 
the two members of each pair of glacial periods ; 

(2) cold interglacial periods corresponding to the 
interval between the occurrence of the pairs of 
glacial periods. 

(c) Each pair of glacial periods, with the inter¬ 
vening warm interglacial period, coincides with a 
pluvial period in unglaciated regions. 

Recent Changes in Climate. 

There has been much controversy regarding 
climatic changes in historical times. It is impossible 
for me to go into the details of this controversy, 
but I think I may fairly sum up the discussion by 
saying that there is little evidence for any ap¬ 
preciable change in temperature, but that there is 
quite a mass of evidence for moderate changes in 
the amount of rainfall. It is clear that the his¬ 
torical period is much too short to show any 
appreciable part of the large but slow changes 
which give rise to the main changes of climate 
shown in the geological record and of which the 
ice age is the last example. These changes prob¬ 
ably required 20 or 30 per cent in the change of 
solar radiation. Any change in the historical 
period must have been of the order of only a few 
per cent, and probably took the form of minor 
fluctuations on a more general change. 

Now I have tried to show that the effect of changes 
in solar radiation are chiefly counterbalanced by a 
change in the general circulation of the atmosphere 
and increased cloud and precipitation rather than 
by large changes in the temperature. It is not 
surprising, therefore, that what fluctuations there 
have been are shown chiefly by fluctuations in 
rainfall; the best evidence of which is seen in the 
changed level of lakes without efflux, the changed 
boundaries of deserts, and the relics of old cultiva¬ 
tion in places where now cultivation is impossible. 


Dog Distemper and Immunisation. 


By P, P. Laidlaw, F.R.S. 


S OME seven years ago the Field Distemper Fund 
was inaugurated with the object of encourag¬ 
ing" the study of dog distemper, in the hope that the 
ravages of this disorder might be mitigated through 
the discovery of some preventive measure or some 
satisfactory method of treatment. The Field Dis¬ 
temper Council, whioh body administers the Field 
Distemper Fund, joined forced with the Medical 
Research Council for the purpose of this study, and 
$ scientific committee, composed of veterinary and 
medial men, was formed to supervise the research 
work. The Medical Research Council is interested 
ip dog distemper as it is an example of an acute in¬ 
fectious fever, comparable in many respects to such 
diseases a* fefitfenka or measles in inan, and it was 
hoped that the study of the oanine fever would ulti- 
tly lead to a better understanding of such in- 
i feversuin m&cu > ■, ..,, h , 

■ V.T.'WV - H V-t ' 1 - ■ ■■ ^ ■- " " " - J . 


The highly infectious nature of distemper ren¬ 
dered the study somewhat difficult, for it was neces¬ 
sary to take elaborate precautions throughout the 
investigation in order to guard against accidental 
spread of the disease. New buildings were con¬ 
structed for the work and dogs were bred, in the 
strictest possible isolation, for the purposes of ex¬ 
periment, Progress was thus inevitably slow, but 
it is now clear that without the special equipment 
and in the absence of the rigid precautions against 
accidental infection, it is highly probable that little 
progress would have been made. 

Hie demonstration of the fact that ferrets were 
very susceptible to dog distemper was of great as¬ 
sistance to the work* for it was found to be possible 
to experiment in the first instance with this species; 
which is relatively easy to maintain in close confine-' 
mefl t and strict isolation, and reserve the specially 
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bred doge for crucial experiments, The facts dis¬ 
closed in the study of tne disease in ferrets have 
been shown to be applicable to the disease in dogs 
with only minor mcKlifications. 

At the time the work for the Field Fund was com¬ 
menced, the nature of the infectious agent in dog 
distemper was not firmly established. Carr6, in 
1905, came to the conclusion that the disease was 
caused by a filterable virus. He quoted experi¬ 
ments to show that the contagium would pass 
through the pores of filters specially designed to 
hold back all ordinary bacteria, and he found that 
the disease could be transmitted with material in 
which no structures resembling bacteria could be 
detected under the microscoj^ and from which no 
bacterial cultures could be secured. Carry’s view 
did not meet with general acceptance, and from 
time to time various visible bacteria, which were 
regarded as causal organisms, were secured from 
distemper cases. That infection with ordinary 
bacteria did occur very frequently in distemper 
eases was undoubted, but it was by no means deal* 
which of the several bacteria recovered from 
diseased animals should be regarded as the primary 
cause of the disorder and which the secondary, or 
if, under the view put forward by Cam 4 , all the 
visible bacteria were really secondary infective 
agents and the true contagium was an ultramicro - 
scopic virus. 

The workers for the Field Fund confirmed Carry’s 
findings in all essential particulars and showed that 
the disease could be transmitted, at will, by the 
blood and tissues of distemper cases through an 
indefinite series of animals. The infective material 
appeared to be sterile in all the usual laboratory 
culture media arid no bacteria could be demon¬ 
strated by microscopic examination. Further, the 
infective principle was shown to pass through 
bacterial filters of standard type and proven 
quality. It thus seems established that dog dis¬ 
temper is primarily a virus disease and that all the 
bacteria which can be recovered from distemper 
cases are really secondary invaders of damaged 
tissue. It was further obvious that preventive 
measures should be directed against the virus in¬ 
fection iri the hope that, if this could be eliminated, 
the secondary invading organisms would be de¬ 
prived of their aggressive ally and rendered almost, 
if not quite, impotent. 

It was found that distemper virus could be in¬ 
activated or killed in a number of different ways 
anrl that, provided the treatment to which the virus 
was submitted was not too drastic, the inactivated 
virus formed an efficient vaocine. That is to say, a 
large dose of inactivated virus could be injected into 
an animal with complete impunity and, after the 
lapse of some days, the recipient of the vaccine 
developed a resistance to injections of fresh living 
virus. Supplies of virus cannot be secured by arti¬ 
ficial culture methods, as is the case with ordinary 
bacteria, and recourse was therefore made to the 
tissues of distemper animals as a source of crude 
vims. The lymph glands, spleen, and liver of dis¬ 
temper animals nearly always have a high virus 
content and they can be converted into an efficient 
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vaccine, without much difficulty, by means of small 
doses of formaldehyde. It was found to be possible 
to immunise more than 90 per cent of ferrets by 
giving them a single injection of vaccine made from 
distemper ferret tissue. Similarly, it was found to 
be possible to render dogs resistant by means of a 
single dose of vaccine made from tissues of a dis¬ 
temper dog. The resistant state which develops in 
a dog or ferret after the injection of vaccine is 
converted into a solid and durable immunity by the 
injection of living virus. Animals so treated have 
been given massive doses of distemper virus and 
they remained unaffected ; they have been de¬ 
liberately placed in contact with severe oases of 
natural distemper, complicated by secondary in¬ 
fections and without complications, and they have 
not developed the disease. 

After the method had been shown to be almost 
uniformly successful under experimental conditions, 
the method was extended to the field and several 
hundreds of foxhounds and other breeds of dogs 
were first vaccinated and then given a small dose of 
living virus. It was hoped that this procedure 
would give as solid and as durable an immunity as 
that which follows a recovery from the natural dis¬ 
order and yet be comparatively free from risks. It 
was realised that the injection of living virus could 
never be made absolutely safe, but the immunity 
which follows recovery from the natural infection, 
however mild, is so firm and so durable that a final 
dose of living virus should guarantee real immunity 
in the vast majority of instances. The resistance 
set up by vaccine alone, though very definite and 
significant, was scarcely great enough to be called 
immunity, and it was doubtful if it would, by itself, 
render a dog immune for life. The results of this 
extended field trial were satisfactory in that the great 
majority of the hounds and dogs came through the 
immunisation process with no trouble and after¬ 
wards proved to be immune to epizootic distemper, 
which caused severe illness and even death in their 
unvaccinated companions. In a small percentage 
of cases the living virus caused a severe reaction in 
the vaccinated dog, but this was usually of short 
duration and was followed by complete recovery. 
In less than one per cent of cases death followed the 
administration of the virus. The production of the 
prophylactic has now been undertaken by a com¬ 
mercial firm in Great Britain and by another inlhe 
United States of America, aseveral thousand 
doses have been issued. 

It is not possible to pass any final judgment on 
the method at the present time. It is cleAr that the 
use of living virus carries with it some risk, for its. 
inoculation causes, even in the vaccinated dog, a 
considerable strain on bodily health, and unless the 
recipient is free from all forms of infection grave 
harm may ensue. It is also necessary to remember 
that the immunisation against the virus disease is 
no guarantee against infection by bacteria, which 
may cause bronchitis, pneumonia, gastro-enteritis, 
and so on, but on the other hand, immunisation 
should diminish the incidence of these diseases, for 
it seems clear that the virus frequently weakens the 
dog*s resistance and thus assists bacterial invasion. 
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Immunisation should prevent, in large measure, the 
epizootic disease which causes such heavy losses 
year by year in the canine population. 

It may be noted here that this vaccination against 
distemper is merely a special case of protection 
against a virus disease by means of inactivated or 
dead virus. Very similar results have been re¬ 
corded recently in other diseases such as rabies, 
rinderpest, fowl plague, and foot-and-mouth disease. 
In the case of foot-and-mouth disease the matter is 
complex, for it is now clear that there are at least 
three strains of virus causing this disorder, and im¬ 
munity to one strain does not carry with it immunity 


to either of the others, So far as information goes, 
there appears to be only one strain of distemper 
virus, and a dog or ferret which is solidly immune to 
a virus from one source is immune to strains from 
other sources. 

Tile study of distemper has not so, far proved 
illuminating as regards the infectious fevers of man. 
Vaccines made from homologous tissues are clearly 
not available in the case of man, and yet the hoj>e is 
raised that if dnlv artificial cultures could be secured, 
we might make from them vaccines which would do 
much to minimise the disharmonies produced by 
the infectious fevers. 


Obituary, 


Prof. Charles Chilton. 

D R. CHARLES CHILTON, whose death on 
Oct. 25 is reported from Christchurch, New 
Zealand, had a career which was in several respects 
noteworthy. He overcame a physical handicap 
that might have excused a somewhat passive atti¬ 
tude to life, and he practised in turn three different 
professions without failing of success in any of 
them. 

Chilton was bom at Leominster, Herefordshire, 
in 1800 and was taken to New Zealand as a child. 
In his boyhood a A accident led to the loss of a leg 
and incapacitated him from following his father’s 
occupation of farming. It was on this account that 
he became a student at Canterbury College, where 
he studied natural science and came under the 
influence of Capt. Hutton and Sir Julius von Ha&st, 
afterwards graduating with honours in zoology. 
He was .a schoolmaster for some fifteen years, first 
at Christchurch and later at Port Chalmers, where 
he became headmaster of the High School. He 
found, however, that the demands of the teaching 
rofession left little opportunity for the pursuit of 
is favourite studies in zoology, and in J895, when 
already approaching middle age, he did what few 
men would have ventured to do ; he rosigned his 
position and came bock to Great Britain to enter 
as a medical student at Edinburgh. His stay 
in Edinburgh was punctuated with medals and 
scholarships, and in 1898, after a period as house 
surgeon in the ophthalmic ward of the Royal 
Infirmary of that city, he travelled on the Continent, 
studying diseases of the eye at Heidelberg and 
Vienna, and returned to Christchurch, where he 
set up as an ophthalmic surgeon. 

All this time Chilton had been giving his spare 
hours to zoology and had published a series of 
important papers on the Crustacea. When the 
late Prof. Dendy received a year’s leave of absence 
from his chair at Christchurch, it was natural that 
Chilton should be appointed to take his place. 
Dendy, however, did not return, for during his 
absence he reoeived a call to King’s College, 
London, and Chilton became professor of biology 
in Canterbury College. He at once made his mark 
as a teacher tod also as an investigator, although 
the administrative side of academic life absorbed, 
as it always does* more and more of the time that 
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should have been given to research. In 1921 he 
was appointed rector of his college, a position which 
he held until the end of 1927, when he had to resign 
following a breakdown of health due to overwork. 
Recent letters spoke of his health as completely 
restored, and his death after a few days’ illness of 
pneumonia was unexpected. 

Chilton had a high sense of the scientific man’s 
duty to the community in which he lived, and 
although ho never sought municipal honours, he 
was prominent in the affairs of his city and province, 
taking the lead in many movements relating 
especially to education and the public health. He 
revisited Great Britain in 1912 as one of the repre¬ 
sentatives of New Zealand at the Congress of 
Universities of the Empire, renewing old friend¬ 
ships in scientific and medical circles and receiving 
the honorary degree of LL.D. from the University 
of Aberdeen. A heavy blow fell on him when his 
only son was killed at Gallipoli. 

Living in a country of which the invertebrate 
fauna is still very imperfectly explored, Chilton 
took the view that the most immediate need of 
biological research w r as the thorough exploration 
of this fauna and the study of its ecological and 
geographical relations. He early specialised on the 
Crustacea, and most of his published work refers to 
this group. In 1891 he published, in the Records of 
the Australian Museum , a paper on “A New and 
Peculiar Freshwater Isopod from Mount Kosciusko” 
in New South Wales. This was Phreatoicus aus¬ 
tralis, the first fully described member of a new 
sub-order now known to contain a considerable 
number of species in the fresh waters of Australia, 
Tasmania, and New Zealand. The more recent 
discovery of a species at the Cape has afforded 
striking additional evidence of faunal affinity 
between the South African and Australasian regions, 
Chilton, as a result of his detailed study of the 
structure of Phreatoicus , pointed out ” that the 
group must be of very considerable antiquity ”, 
and thirty-five years later he had the good fortune 
to confirm his own prediction by describing a fossil 
Phreatoicus from the Triassic rooks of New South 
Wales. 

Another subject to which Chilton gave much 
attention was the fauna, and especially the Crus¬ 
tacea, of subterranean waters. His memoir on the 
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subterranean Crustacea of New Zealand, published 
in the Transactions of the Linnean Society of London 
in 1894, revealed the existence of a very peculiar 
fauna, including a blind species of Phreatoicus — 
which had been briefly described some ten years 
before—and other forms the affinities and probable 
origin of which were discussed in detail. 

In 1907, Chilton took part in an expedition to 
the sub-antarctic islands of New Zealand, organised 
by the Philosophical Institute of Canterbury, and 
he edited the volumes in whioh the results of the 
expedition were recorded, as well as contributing 
the section on Crustacea. One of the many enter¬ 
prises in his later life was the establishment of the 
mountain biological station of Canterbury College 
at Cass, originally suggested by Dr. L. Cockayne, 
for the investigation of the ecology of the New 
Zealand Alpine flora and fauna. W. T. C. 


By the death of Prof. Naomasa Yamasaki, 
geographers and seismologists are deprived of an 
active and very able colleague. A notice of his 
life and work appears in Proc . Tokyo Imp. Acad., 
vol. 5, pp. xviii-xx, 1929. Born on Mar. 10, 1870, 
he was educated in the College of Science in the 
Imperial University of Tokyo, and in 1899 he was 
sent by the government to Europe for three years 
to study geography. In 1902, on his return, he 
was appointed lecturer, and in 1911 the first 
professor, in geography in the College of Science. 
As a young geologist, he was keenly interested in 
the eruption of Bandai-san in 1888 and the Mino- 
Owari earthquake of 1891. Later, he published 


reports on Y&kedate, Miharayama, and other 
Japanese volcanoes, in which their structures and 
morphological developments were explained in 
detail. His last work was one, in collaboration 
with Prof. Imamura, on the tilting movement in 
the blocks of the Fuji volcanic zone bordering the 
Japan Sea. To seismologists, Prof. Yamasaki is 
best known by his valuable memoirs on the 
physiographical relations of the recent Kwanto, 
Tajima, and Tango earthquakes. During the last 
year of his life, Yamasaki suffered from heart 
disease, from which he died on July 26. 


We regret to announce the following deaths : 

Dr. E. W. Allen, chief of the office of experimental 
stations of the U.S. Department of Agriculture and 
vice-president in 1920 of Section M of the American 
Association for the Advancement of Science, on Nov. 
11, aged sixty-five years. 

Prof. Leonard S. Austin, metallurgical engineer 
and chemist, at one time professor in the Michigan 
College of Mines, on Oct. 29, aged eighty-three years. 

Mr. William Hewitt, formerly director of technical 
education in Liverpool, who was keenly interested in 
the regional survey work of the University and in 
1922 published a book on the Wirral peninsula, on 
Nov. 27, aged seventy-eight years. 

Dr. Frederick Montizambert, C.M.G., I.S.O., for¬ 
merly Director-General of Public Health and Sanitary 
Adviser to the Canadian Government, the doyen of 
the public health service in Canada, on Nov. 3, aged 
eighty-six years. 

The Hon. Athelstan John Henton Saw, Chanoelior 
of the University of Western Australia, on Nov. 28, 
aged sixty-one years. 


News and Views. 


Prof. Robert Robinson, the new Waynflete 
professor of chemistry in the University of Oxford, 
may be aptly described as the most brilliant pupil of 
his illustrious predecessor, the late Prof. W. H. Perkin. 
His association with Prof. Perkin began in Manchester, 


and he remained in communion with his former teacher 
throughout an academic Odyssey which Jed him in 
turn to chairs in the University of Sydney (1912), 
Liverpool *(1915), St. Andrews (1921), Manchester 
(1922), and London (1928). A long-continued colla¬ 
boration with Prof. Perkin was directed mainly towards 
the solution of outstanding problems in the chemistry 
of alkaloids j and the researches of Perkin and Robin¬ 
son on narcotine, harmine, harmaline, etc., have 
become olasaioal. Prominent among Prof. Robinson's 
independent work in this group is a masterly paper, 
published in 1917, detailing possible ways in which 
many of the familiar alkaloidal skeletons may be con¬ 
ceived to originate in the plant by ffieans of compara¬ 
tively simple reactions. The elegant simplicity which 
is a characteristic feature ofPrbft Itobfiisdn's synthetic 
work is illustrated by his pTodtiOtitm of tropinonb 
through the direct interaction bf Shodndiald^iyde, 
methylamine, and? acetone^—a* 5 veritable ‘ '* ^tSt-Hufee 
reaction f d IkboribWkyhflietfi bf 

"'If? .Vl'lKl'** 

1 Ip a*eHeS of Ut 
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Robinson has made notable advances in the chemistry 
of the anthooyanins and related substances; in 
general, also, his work has thrown much new light on 
the possible mechanisms of plant metabolism. In 
another direction he has exercised his influence upon 
the development of industrial organic chemistry in 
Great Britain ; while, among his numerous contribu¬ 
tions to pure theory, specific mention may be made of 
his application of the electronic theory of valenoy to 
organic chemistry. His highly original and distinctive 
work was recognised by .the Chemical Society in the 
award to him of the Longstaff Medal in 1927. It is 
fortunate that British organic chemistry, at a critical 
juncture in its development, should be able to provide 
a master of synthesis, endowed with a profound know¬ 
ledge and command of natural organic products, to 
auooeed to this important ‘ key * chair at Oxford, 

Very hearty congratulations will be extended to 


Prof. Sydney Howard Vines, eminently distinguished 
in botanical science, who celebrates, on Tuesday pe*t 
--the last! day nf s the ti yhnniywwy 
of "A JfOpdoner, 

. 


an undergradMpa 
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offered an appointment there as demonstrator in the 
teaching of botany, and fulfilled duty jointly with 
Thiselton-Dyer and others. Of those early experiences 
Prof. Vines has recorded that “ it was a great, almost 
oppressive, honour to be introduced to Huxley as one 
of his junior assistants Fellow of Christ’s College, 

1876-88, Vines was University reader in botany, 
1883-88, following which he was appointed Sherardian 
professor of botany in the University of Oxford, re¬ 
tiring in 1919, after thirty-one years’ service. He was 
president of Section K (Botany) at the Bradford 
meeting of the British Association in 1900, when he 
gave, in his address, a summary of the position and 
progress of botany in the nineteenth century. Prof. 
Vines was president of the Linnean Society, 1900-4, 
a term of office memorable for the sanction of a supple¬ 
mental charter enabling the election of women to the 
fellowship. In 1906 a body of subscribers presented 
his portrait to the Society, painted by the Hon. John 
Collier ; it hangs in the Society’s meeting room at 
Burlington House. 

Aur announcement of very great importance to 
students of ancient man has been made by Prof. 
Sergio Sergi, of the Anthropological Institute of the 
University of Rome. He has just published in the 
Revista di Antropologia, vol. 28, p. 3, a preliminary 
note on the skull of a Neanderthal woman discovered 
in a pit or quarry situated in the north-eastern out¬ 
skirts of Rome. The pit lies in the valley of the 
Aniene, a tributary of the Tiber, and exposes deposits 
of the Quaternary period. Although the culture of 
Neanderthal man—the Mousterian culture—has been 
found in many parts of Italy—particularly in the 
lower valley of the Aniene—hitherto no trace of the 
fossil remains of Neanderthal man has been dis¬ 
covered. The skull was found embedded in a stratum 
of gravel which is rich in the remains of pleistocene 
mammals , including Elephas antiquus , Hippopotamus 
major, and Rhinoceros Mercki , a fauna indicating a 
mid-pleistocene date. The geological evidence points 
definitely to the stratum wherein the skull was found, 
which at other places has yielded Mousterian imple¬ 
ments, as having been laid down in the interglacial 
period which preceded the last great glaciation—the 
Riss-Wurm interglacial. From the photographs pub¬ 
lished in Prof. Sergio Sergi's preliminary note, it can 
be inferred that the Aniene skull is almost a duplicate 
of the original Gibraltar skull, with the same cranial 
capacity of about 1200 c.c. Anthropologists will 
look forward to the publication of the full account of 
this skull—one of the most complete specimens ever 
found. Prof. Sergio Sergi is the son of the distin¬ 
guished Nestor of anthropologists, Prof. Giuseppe 
itergi of Rente. 

1 The National Institute of Industrial Psychology is 
making apdblio appeal for £100,000 to assist in its 
research and educational work. The Institute was 
founded in fftSfraS a &teritific asebdatloh, and therC- 
4$S ;‘ Itfuch of 'ftp ^ork is con- 

gbutof-ispetffal investigations 
. — ' prdMemi 7 that airiie* in 
$iese 
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but if the Institute’s services are to be of the greatest 
value the scientific basis of its work must be main¬ 
tained by fundamental research. Moreover, there is 
an ever-increasing demand for the dissemination of 
the specialised knowledge the Institute’s investigators 
have acquired by their research and experience. 
Such educational work cannot be made self-supporting, 
but unless it is systematically undertaken, much of 
the knowledge gained by the Institute will fail to be 
of practical value. The Institute has already received 
very generous support for its research work from the 
Carnegie Trustees and the Laura Spelman Rockefeller 
Memorial, but the time has now come when it must 
make a wider appeal if its efforts are to be fruitful of 
the best results. The Institute has made such rapid 
progress since its inception that there can be little 
doubt that it fulfils a very real need in national 
industrial life, but it is clear that its future progress 
oan only be fissured if it lias adequate funds for research 
and education. 

An appeal for funds is being made on behalf of the 
excavations which are now being carried out by Mr. 
and Mrs. Guy Brunton at Badari in Middle Egypt. 
The excavations in this area were initiated by the 
British School of Archaeology in Egypt at Qau in 1922, 
when Mr. Brunton was in charge of the expedition. 
During the last two seasons the ex})edition, which 
since the operations of the School have been with¬ 
drawn from Egypt has been working independently, 
has brought to light remains of the various pre- 
dynastic cultures, and has discovered the first evi¬ 
dences of the Tasian civilisation, a culture which 
apparently is the oldest known in the Nile Valley. 
The Badarian and Tasian cultures have provided us 
with evidence of agriculture, weaving, and metal 
working at a date long before these could have been 
expected. Unfortunately, tomb robbing is par¬ 
ticularly prevalent in the area, and unless immediate 
advantage is taken of the opportunity, scientific in¬ 
vestigation will before long be impossible. Up to the 
present, the expedition has hod little support and the 
expenses have been met privately. As it is not 
possible to carry on the work indefinitely without 
assistance, an appeal is now made for subscriptions. 
The expedition Works under the auspices of the British 
Museum, which receives the greater part of the object# 
found in so far as these are not retained for the Cairo 
Museum by the Egyptian authorities. Subscriptions 
should be sent to the Director of the British Museum. 

The more detailed reports of Col. and Mrs. Lind¬ 
bergh’s archaeological survey by air in the. south¬ 
west United States and Maya area of Central America* 
which have now been issued by the Carnegie Insti¬ 
tution, of Washington, suggest that this instrument 
of research, which has proved its value in the archeo¬ 
logy of Britain andthe Old World generally, is likely 
to be of even greater assistance to American srohap- 

wer* made by the 
;pjg4berghs nqthwthe, co-operation of the Panr 
and tha (^ra^.Iwtitution v ^ ^ 
the first, several days were spent in flights from the 
well-known archaeological site k of pecos, New Mexico* 
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and while flying over the Cafion de Chelly, several 
hundred miles from Pecos, a number of small mins 
were discovered which, though not far distant from 
one of the archaeologists’ camps, had not previously 
been found, or apparently ever visited by a white man. 
On the second expedition, Belize was made the base, 
and in flights extending over four days the principal 
Maya sites were visited, some hundreds of miles of 
impenetrable forest were traversed, and at least four 
entirely new and unvisited Maya cities were discovered. 

From these two reconnaissances by air it is evident 
that the employment of the aeroplane holds out ad¬ 
vantages of the greatest moment to American archeo¬ 
logists. It affords a means of rapid transport—trans¬ 
port being one of the greatest difficulties of the 
archaeological explorer, especially in the tropical forest 
of MexicoJ The journey from Tikal to Uaxactun, 
usually a long day’s journey by nude train, was ac¬ 
complished in six minutes. Further, it can pass over 
forests practically impenetrable on foot, thus leading 
to new discoveries and transporting workers to those 
sites which cannot or at any rate have not yet been 
reached. Lastly, it will make possible a survoy and 
accurate map, not only of the ruins themselves, but 
also of the surrounding geographical features which 
cannot now be observed from the ground. These 
latter, it need scarcely be pointed out, are of vital 
import in the attempt which American archaeologists 
are now making to reconstruct the social and economic 
life of the earlier cult\ires of the region. 

The most remarkable rains in the British Isles 
during the past forty years were dealt with by Dr. J. 
Glasspoole in a paper entitled “ The Areas Covered by 
Intense and Widespread Falls of Rain ”, read at the 
Institution of Civil Engineers on Dec.17. The engineer 
dealing with town drainage is concerned mainly with 
intense rains of at most a few hours’ duration, while 
in the case of largo catchment-areas prolonged rainB 
lasting, with breaks, os long as a week are likely to be 
more disastrous. Three variables, therefore, have to 
he dealt with, namely, rainfall-quantities, the duration 
of rainfall, and the areas covered by these rains. The 
heaviest orographical rains spend their force on the 
mountain^ giving little rain in the adjacent low-lying 
regions. Cyclonic rains ate not so restricted, and the 
whole of a catchment-area may be equally affected. 
Botli types are generally sustained rather than in¬ 
tense. Intense rains in the British Isles are confined 
especially to England, more particularly central, 
southern, and eastern districts. Further, more intense 
rains have occurred in London than in any other region 
of Bimilar size. They are typically thunderstorm rains 
of five hours’ duration or .less, long sustained falls 
being relatively rare there. Little information is 
available concerning the areas covered by intense falls 
of one hour or less. In such coses it seems more likely 
that determinations could be obtained from the 
measurements of the discharge from small areas than 
from the records of rain-gauges. 

The attention of all systematists is invited to an 
appeal by Dr. Handlirsoh ( Zool , Anz* t 94, p, 85 ; 1829) 
against the excessive splitting of systematic groups. 
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As he rightly says, Syatematik is and must remain the 
backbone of zoology, but it is an exacting study which 
is apt to absorb the whole energy of the systematist 
and to leave him little time, or perhaps inclination, to 
look around him at his fellow-workers in zoology. It 
is often not realised that the excessive splitting of 
genera and species leads, as Handlirsch points out, to 
the obliteration of clues to phylogeny, and makes 
systematics more and more a study of its own, confined 
to a narrow professional class. He gives examples 
among insects of the splitting of genera, and others 
could be found in every group. One might say that 
one ceases to be able to see the wood for the trees. Ab 
a matter of practical convenience, there is much to be 
said for the reduction of large generg to more manage¬ 
able dimensions, but phylogeny is best expressed by 
retaining the original name and separating subgenera 
within it. The indefinite multiplication of names has 
introduced immense difficulties, not least of which is 
the application to them of nomenolatural rules. 
Handlirsch gives the example of the gorilla, orang, 
and chimpanzee. If these are separated as genera, 
there arises dispute as to which should retain the name 
Simia . Would it not be better if all were included in 
the old genus and distinguished when necessary as 
subgenera ? 

The Report of the Industrial Fellowships of the 
Mellon Institute at Pittsburg University for 1928-29 
relates to the eighteenth year of the working of 
the late Prof. Kennedy Duncan’s foundation. On 
Feb. 28, 1929, there were 62 Industrial Fellowships 
in operation, employing 145 research specialists and 
assistants, and about £100.000 was paid during 
1928-29 by the fellowship donors in support of re¬ 
searches in the Institute. These statistics furnish 
eloquent evidence of the permanent success of the 
scheme. A recent development has been the establish¬ 
ment of a pure research department, but judging from 
the investigations in progress in this department, n^any 
of which -are medical and pharmacological, its name 
does not appear to be specially appropriate. The 
Report gives a schedule of the researches in operation 
during the year, with names of the fellows and their 
assistants. In addition to the Report, we acknowledge 
with thanks receipt of the pamphlet containing the 
list of books and bulletins, journal contributions, and 
patents by members of the Institute during the year 
1928, copies of which are available for chemists, 
librarians, and teachers. 

The speed of transport by road has enormously 
increased during the last few years. A similar speeding 
up of electric express trains is now noticeable abroad. 
In the Bulletin Oerlikon for November, there is a 
description of four locomotives for the Paris-Lyons- 
Mediterranean Railway (P.L.M.) which have just been 
completed. The most noticeable characteristic is that 
the maximum speed has now been increased to 80*7 
miles per hour. The first of these locomotives was put 
into service at the end of June on the Mont Cenis line. 
These locomotives have the highest output of any yet 
built, being rated at 5400 horse power. The loco¬ 
motives are no less than 78 feet long, have 18 wheels, 
and weigh 150 tons. They are capable of giving a 
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total tractive effort at the wheel rime of 40,000 pounds 
weight, The body of the locomotive is mounted on 
two bogies, each having three driving axles with 
corresponding twin motors. There are thus twelve 
motors on a looomotive, and they oan be grouped 
together in various ways so that a large number of 
economical running speeds can be obtained. The 
closed-off driver’s cabe at eaoh end are connected 
together by two lateral gangways. The sides and 
roof of the central compartment which contains the 
eleofcrioai apparatus oan be detached for inspection 
when necessary. All the parts of the equipment which 
are not dangerous to handle are arranged along one 
of the gangways. All the high-tension switch gear is 
mounted along the other gangway and is unprotected 
as the entrance doors to it oan only be opened when 
the current collectors are lowered and the main 
switch is open. The current is collected from the 
overhead line by two pantograph collectors and is 
returned to the third rail by means of four contact 
shoes on eaoh side of the looomotive. 

With the issue of the December number Antiquity 
completes its third year of publication. This is an 
achievement upon which we offer the editor our hearty 
congratulations. Those who have any conception of 
the difficulties which beset the production and pub¬ 
lication of a periodical which, while being popular in 
the beet sense of the term, maintains a high scientific 
standard as well as a topical interest in its articles, 
will appreciate the courage which was required to 
start it and the indefatigable energy which has been 
necessary, not merely to maintain the initial aim, but 
even to go beyond it. In his introductory remarks to 
the December number, the editor points out that the 
very success of his publication constitutes its danger, 
as it has now come to be looked upon as established, 
though this is for from being the case. The contents 
for December strongly reinforce the editor’s plea for 
further support from the public. They all deal in an 
authoritative, but not too technical, manner with 
matters which are more or less to the fore in archaeo¬ 
logy at the;* moment, and, above all, they are fully 
illustrated, y The editor himself, in an article en¬ 
titled 44 Woodbury ”, describes two photographs which 
“ represent the culminating point of archaeological air- 
photography '*; Miss Caton-Thompson gives the 
first illustrated accountof her excavations at Zimbabwe 
to be published in England ; Dr. Oscar Reuther here 
makes the first report on the German excavations at 
Ctesiphon, which are opening up a new world ; and 
Mr. G. Brunton describes the Badarian and Tasian 
civilisations—the most ancient civilisations of Egypt. 
These are some only of the oontents of an excellent 
number, in which the news items are not the least 
entertaining and informative feature, 

Thx second meeting of Australian physicists, 
organised by members of the Institute of Physics, was 
held in Melbourne on Aug, 20-2$ * fifty delegates from 
all parte of the CJmmnonwealth attended. The 
meettqg w4»clouded by thesuddendeath, just before, 
of two of the most prominent personalities at the 
prmious Bieler, of the 


Imperial Geophysical Experimental Survey, and Dr. 
Duffield, Direotor of the Commonwealth Solar Obser¬ 
vatory, There was a liberal and varied programme 
of papers. A discussion on seismic prospecting was 
opened by Prof. A. O. Rankine, whose short stay in 
Australia happily included the time arranged for the 
meeting. A preliminary account was given by Major 
Booth and Mr, R. L, Aston of the progress of experi¬ 
ments in New South Wales on the possibilities of the 
seismic method, which had been inoluded in the scope 
of the geophysical survey at the suggestion of the 
Canberra meeting. Dr. N. B. Lewis spoke on work 
with the gravity balance, and a preliminary descrip¬ 
tion of a gravity balance of new design was given by 
Prof. T, H. Laby. Prof. Kerr Grant, of Adelaide, 
described an improved type of K&ter pendulum, in 
which the planes on which the pendulum swings are 
spaced by an end rod of Johannsen type. Astro¬ 
nomical contributions were made by the Melbourne 
and Mt. Stromlo Observatories, and meteorological 
papers from the Carnegie Institution Magnetic Ob¬ 
servatory at Watheroo (W.A.) were read. Papers on 
X-rays, ionic mobility, heat, were given by the Uni¬ 
versity of Melbourne, Natural Philosophy Department, 
and some papers on various phases of wave mechanics 
by Mr. H. S. W. Massey. Mr. A. H. Turner, 
reoently appointed physicist in charge of the Com¬ 
monwealth Radium Laboratory, described arrange¬ 
ments made for the safe housing of ten grams of 
radium, and gave an account of accurate methods of 
measuring quantity. Mr. Z. A. Merfield described 
some modifications carried out, with Sir Thomas Lyle, 
of the Grayson ruling machine. 

An article on electrification in Russia, by Dr. Segal, 
which appears in the Electrical Review for Deo. 13, 
illustrates the ambitious programme of construction 
and extension which has been undertaken by the 
U.S.S.R. It is a continuation of the original programme 
initiated in 1920, which provided that by the year 
1933 there would be 39 regional power stations 
working. This has now been increased to 48, having 
a total capacity of about three million kilowatts. It 
is contemplated that by 1934 the total capacity will 
exceed four and a half million kilowatts. The 
government considers that the progress of industry 
necessitates the acceleration of the construction of 
these stations. It has been deoided to build a station 
on the Lukh river near peat bogs, so that the peat 
can be utilised as fuel. The power will be transmitted 
by high-tension lines to Nizhni-Novgorod, where a 
large motor-car factory, capable of producing 120,000 
cars a year, is being constructed. The Chiatura 
manganese mines in Transcaucasia and sections of 
the Transcaucasian railway will be served by a large 
hydro-electric power station. In Leningrad three 
thermal stations are to be constructed in 1930. At 
present, one of the municipal stations is being ex¬ 
tended. Leningrad will also be served by the huge 
Swir 130,000 kilowatt power station, the period of 
construction of which has - been shortened. It is 
satisfactory to find that the increase in the electricity 
output is greater even than the increase in the number 
of stations under construction. The capital invested 
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in these undertakings -during the current year Is 
seventy million pounds. 

Ax the recent meeting of the British Association in 
South Africa, the general committee, learning with 
great regret that Dr. F. E. Smith would find it 
necessary to vacate the office of general secretary 
during the present winter, empowered the Council 
to appoint an acting general secretary during the 
period between the present month and the meeting 
of the Association at Bristol next year. The Council 
has now appointed Prof. F. J. M. Stratton, professor 
of astrophysics in the University of Cambridge, to 
this office. 

Special free facilities are being offered at the 
cinema in the Imperial Institute, South Kensington, 
S.W.7, where an interesting programme of films of 
historical and general interest has been arranged for 
the Christmas holidays. The programme includes 
“ The Epic of Everest ”, the official film of the 
Everest Expedition (Deo. 22-28) ; “ Outposts of 

Empire ”, Hong-Kong, Palestine, Gibraltar, Malta, 
Fiji (Dec. 29-Jan. 1); “ With Captain Scott in the 
Antarctic ”, the official kinematograph reoord made 
by Herbert Ponting of the story of Capt. Scott’s 
immortal journey to the South Pole (Jan. 2-Jan. 4) ; 
“ Palaver ”, a film depicting the life of a district 
officer in Nigeria, in which the native parte are 
played by the Aura and An gas tribes (Jan. 5- 
Jan. 11); “The History of Electricity”; “The 
Making of a Lead Pencil ” ; and “ Denizens of the 


Garden ” ( Jan, 19-22). There are four sessions daily, at 
10.15a.m., 11.35 a.m., 2.15p.m,, and 3.35 p.M.,and two 
performances on Sundays at 2.45 p.m. and 4.15 P.u. 

By courtesy of the president and Council of the 
Linnean Society, a general meeting of British botanists 
will be held at the Society's rooms, Burlington House, 
Piccadilly, W.l, at 3 p.m. on Jan. 10, when the chair¬ 
man of the executive committee of the Fifth Inter¬ 
national Botanical Congress, to be held at Cambridge 
on Aug. 10-23 next, will report the progress made in 
organising the Congress. All interested in the matter 
are invited to attend. 

Two volumes from “ The Thinkers’ Library ”, 
published by Messrs. Watts and Co, at Is. net each, 
have reached us. One is “ A Short History of the 
World ”, by H. G. Wells (pp. x +310), and the other 
is “ On Liberty ”, by John Stuart Mill (pp. xiii +144). 
No ‘ Thinker * should live in one little truth-tight 
compartment, studying the Arachnid®, for example, 
until he behaves like a spider. To keep in perspective 
one needs a more general outlook, and works of refer¬ 
ence are not so portable that one can take an en¬ 
cyclopaedia to a dentist’s waiting-room for temporary 
refreshment. So we have this little library, with 
Rodin’s Le Pensetir for its badge. Mr. Wells’s 
“ History ” is a little disconcerting when we read that 
Solomon’s Temple could be put inside a parish church. 
In any event, as a master of the art of synopsis, he 
has not been equalled by any writer in the English 
language. 


Our Astronomical Column. 


Naked-eye Sunspot. — The prevalence of mist or 
fog at the time of a large sunspot usually results in the 
discovery of such a spot by a number of people previ¬ 
ously unaware of its appearance, or of the frequency of 
large spots at times or maxima of the 11-year solar 
cycle. The large spot which crossed the disc on Deo, 
10-22 is a case in point. The big circular spot (area 
1000 millionths of the hemisphere), together with its 
cluster of followers, constitutes one of the largest 
groups of 1929, but it is only about two-thirds the size 
of the largest groups of the present cycle. The meri¬ 
dian (long. 346°) passing through the centre of the 
group shows. considerable disturbance ; there is a 
small spot in lat. 20° N.; a small group in lat. 13° N.; 
whilst a long stream (area about 900 millionths) lies in 
lat. 3° 8, The Greenwich magnetograph traces for 
Dec. 10 are disturbed, the range m declination amount¬ 
ing to 35' between 18 h and 20*. The table below fol¬ 
lows from that which appeared in our issue of Deo. 7, 

p. 888. 

No. Date on Disc. Ooe^lMerldJan 

17 Deo. 10-22 Deo. 16-5 0° N, 1500 

18 Dec. 10-22 Dec. 16-7 3° S. 900 

Motions of the Planetary Nebul®.—Prof. C. D. 
Perrine discusses the nature and motion of the 
planetary nebul® in Aetr. Nach. r No. 5070, Be uses 
the photographs of the objects and their spectra 
obtained at the Lick Observatoiy by Prof. Campbell, 
assisted by Drs. Moore, Wright, and Curtis. He 
thinks that internal motion, both of a radial and a 
rotational character, is the key to many of the 
anomalies noted by them. Some of the nebulas are 
concluded to be expanding and some contracting. 
The latter appear to nave a harder and mere definite 
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outline. The assumption that most of the shift of 
the spectral lines arises from internal motion gets rid 
of the puzzle presented by the high radial velocities 
of these objects ; if the motion is internal the system 
as a whole may not have a high velocity with respect 
to the galactic system. 

A graph is given of radial velocities grouped in 
relation to the angular diameter of the nebul®. The 
velocities are found to vary inversely as the fourth 
root of the diameters. This law is taken as strong 
confirmation of the conclusion that the velocities are 
internal, for such a relation is then explicable on 
gravitational grounds, but no reason can be imagined 
for the velocities of the systems in space following 
such a law, 

Prof, Perrine adopts as the most plausible hypothesis 
the view that the planetary nebul® are the results of 
former outbursts of novea, and that they have now 
attained an approximately stable condition. 

Reported New Comet. —Hanford Announcement 
Card No. 100 states that Mr. E. F. Carpenter found 
on Nov. 12 an image of a comet on a plate that he had 
exposed at Tucson, Arizona, Nov. 2*280 U.T., R.A, 
2* 25* 2*, N. Decl. 20° V 67% daily motion +14*, - 5', 
magnitude, 16 ; length of tail. Sir. The direction of 
the motion was verified by the fact that the seeing 
was deteriorating during the exposure, mid one end 
of the trail was fainter than the other. Dr. C, Bt, 
Smiley has deduced that the node is probably in the 
neighbourhood of 24Q° and the inclination small. 

Mr. Carpenter has found another cometaiy image, 
also of magnitude 16, on a plate exposed by aKy. P. C. 
Keenan on June 17*240 U.T., 1928, RJL #» 67*, 
N. Decl. 2* 2', daily motion 5-2*, 0*2' father S.N. or 
W.8. (Publ Astr. Soo. Poc^c, Oct. 1929). 
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Research Items. 


Serial Organisation in Africa.—Dr. Thurnwald con¬ 
cludes his survey of African sooiai systems in Africa 
for October. The highest forms of social Organisation 
in Africa are found in association 'with cattle and 
cultivation of the soil. Many crafts are practised in 
the home for the benefit of the family. Some callings 
ore the monopoly of certain clans. Clans may either 
be equal or socially graded, while there is also grada¬ 
tion within the clan. In the larger units under a 
central authority the most diverse groups may exist 
side by side. Generally, the tribes which are engaged 
directly in procuring the means of existence are the 
most primitive. The higher organisation is based on 
the association of different tribes each specialising in 
an occupation. By this association, however, eaoh 
tribe becomes more exclusive, as their livelihood 
depends more and more on the exchange of their 
products. Among tribes such as the herdsmen of 
East Africa, a graded society is directed by sacred 
princes, society being stratified upon agricultural clans 
and hunters. Among the herdsmen-farmers of South 
Africa, cattle-keeping is still the dominant factor. 
In the Sudan and West Africa the organisation is that 
of a stratified peasant-pastoral with three grades of 
freemen, dependents, and slaves, The final form to 
be distinguished is that of the not-like state uniting 
various races under a king—a type of state internally 
associated with sacred rites such as that of Abyssinia 
and Kaffa, with an aristocracy derived from cattle and 
fiorse herdsmen, great families with slaves, the use 
of the plough ana professional craftsmen of various 
kinds, who are also recruited from aboriginal rulers 
and immigrants. 

SumerU and Oceania.—Dr, P. Rivet* following up 
his previous studies of the Oceanic group of languages 
in which he sought to show the influence the peoples 
of the Pacific had exercised on the Mediterranean and 
African worlds, now endeavours to trace a connexion 
between the Oceanic languages and Sumerian. He 
has published as No. 24 of the Collection Linguistique 
of La Soci6t6 de Linguistique de Paris, a vocabulary 
which gives his identifications in Sumerian, Melanesian, 
Polynesian, Australian, Tasmanian, Indonesian, Mon- 
•Khmer, Munda, etc. The work is entirely lexico¬ 
graphical and grammatical affinities have not yet been 
explored. The difficulty in the comparison of Sumerian 
and Oceanic vocabularies lies in the fact that the 
former are abstract, while the latter are concrete, 
There are also certain phonetic changes. Sumerian, 
for example, does not snow the tendency to nasalisa¬ 
tion which appears in the Ooeanic languages, and 
especially Australian. There are many examples of 
borrowing between Munda and Sumerian which are 
explained as due to commercial relations between 
Euphrates and Indus three thousand years before our 
( era. A certain number of roots common to the 
Sumerian and the Oceanic group also appear in Indo- 
European and Semitic. This is also due to borrowing. 
The hypothesis which is put forward in explanation 
p that there was a single linguistic family of which 
the Centre of dispersal was south or south-eastern 
Asia, and this spread by stages from Japan, as shown 
by Ainu affinities, to Tasmania, and from the Mediter¬ 
ranean and Africa to America. This takes us back 
Jbeyond the age of bronze, which at present bounds 
qur knowledge of the Indo-European tongues, to a 
much earlier period five thousand years before opr 
era, afid to, at least, the neolithic age. The vocabulary* 
remained stable in remarkable degree throughout this ! 
long period. 
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Increase of Elk in Sweden.—The European elk is 
strictly protected in Sweden, where the open season 
for shooting is restricted to four days. The result has 
been a rapid increase in numbers, so that during the 
four days 1 shooting this autumn, some 3600 animals 
were killed, against 3700 last year (Daily Science News 
Bull,, issued by Science Service, Washington, D C.). 
While sportsmen and naturalists rejoioe at the change 
in status of the elk, farmers and foresters are less 
favourably disposed to protection. Increasing numbers 
and competition for food have made the animals, 
formerly shy and elusive, extremely bold and occasion¬ 
ally ferocious. In certain parts of Sweden they have 
damaged crops and young trees, and in places not 
only have they refused to budge from fields and 
gardens when called upon, but also have actually 
attacked fanners protecting their own crops. 

White-sided Dolphin in Scottish Waters.—Formerly 
the general opinion was that this species was rare in 
British seas. Records of strandinga collected by Sir 
Sidney Harmer, however, indicated almost annual 
occurrences, and the observations of Charles Oldham 
during the last few years suggest that it is present in 
schools of considerable size (Scottish Naturalist , 1929, 
p. 133). ItB range in place here would appear to 
centre about the northern North Sea, and the records 
are confined to the spring and summer months, so 
that this may be another example of a temporary 
influx from the Atlantic Ocean. It ought to be 
added, however, that a young specimen, received 
at the Royal Scottish Museum, was caught in the 
latitude of Buchan Ness about mid-November of this 
year. 

Hay Rations for Dairy Cows.—The importance of 
making the best use of hay in the feeding of dairy 
cows is the subject of an article by R. Bontflour in the 
Journal of the Ministry of Agriculture , vol. 36, p. 707. 
A system of rationing is strongly advocated, and the 
economy, which will be of particular importance to 
the fanner in view of the shortage of supplies during 
the present winter, is convincingly shown to bo of 
real benefit to the cow and to increase her yield of 
milk. The nutritional properties of hay vary con¬ 
siderably, a poor sample having only half the value of 
one of good quality. To obtain the best type of hay, 
early cutting is important, weathered hay it out early 
being preferable to that got in under good conditions 
but cut late* Twenty pounds of hay a day is taken as 
the standard requirement for the maintenance of the 
average cow ana for the Bake of those whose supplies 
are insufficient to meet their needs, and who must use 
supplementary feeding stuffs, the equivalent ration of 
various substitutes are given. Of these sugar beet 
pulp and brewer’s wet grains are specially recom¬ 
mended if purchase is necessary. However, it is 
pointed out that supplementary feeding may often be 
avoided if the hay is rationed and a pasture dressed 
with a hundredweight an acre of sulphate of ammonia 
in late January to secure an early bite. A cow allowed 
unlimited hay will consume more than she can digest, 
and a wastage of so much as one ton of hay per cow 
per winter may be accounted for in this way. It is 
equally important to ration hay fed in conjunction 
with concentrates or roots, for these may actually 
increase the cows* appetite for hay and decrease of 
milk yield will result from indigestion. As a con¬ 
clusion a true story is related in which a prize for the 
higher milk yield was obtained by surreptitiously 
giving the opponent’s cows an extra feed of nay. 
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Marine Hydrozoa of the Faroes.—Dr. P. L. Kramp 
gives a summary of all known hydroids from the Faroe 
plateau proper and the Faroe Bank in his “Marine 
Hydrozoa " (Zoology of the Faroes, Pedersens, Copen¬ 
hagen, 1929). The recent investigations of 1925-27 
have brought up considerable material which has, 
however, only added six species to the number previ¬ 
ously known. Fifty-nine species are now known from 
the Faroe plateau proper, inside the 200 m. line. 
Three more species are added from the Faroe Bank. 
Some of the remarks on the distribution of the species 
are very interesting; for example, the capricious 
habit of Clava equamata, which occurs in some places 
abundantly and is absent from others which appear 
to afford exactly similar conditions, and Dinamena 
pumila , which only occurs when Ascophyllum is 
present, although it may grow also on certain species 
of Fucus. Maps and tables are given showing the 
distribution of the more important species found on 
the Faroe plateau, almost all of which occur on the 
British, Norwegian, or southern and western Ice¬ 
landic coasts, and many being common to the Medi¬ 
terranean and South European coasts. The evidence 
seems to show that the hydroid fauna of the Faroes 
is chiefly made up of specie© which have their main 
area of distribution in the more southerly regions, 
although there are arctic and boreal forms. The 
author explains that this is due to transportation by 
free swimming modus® or of hydroids fixed to floating 
objects, or that the polyps can live in deeper water, 
so that the sub-manne ridges enable them to reach 
the Faroe plateau either from the north or from the 
south, and that in no case need we take into con¬ 
sideration the possibility of the survival from a time 
when the islands were more closely connected with 
other countries. 

Non-Nucleated Blaatospheres of a Spider.—Dr. E. 
Warren (Annals Natal Mua vol. 0 , 1929) describes 
the incipient development of the eggs of three spiders 
(Polystea notaliua) which were unable to produce eggs 
capable of full development. In one spider (D) the 
Cggs were certainly, and in another ( C ) probably, un¬ 
fertilised ; in the third spider ( G) the condition was 
doubtful. About 80 per cent of the eggs of spiders D 
and C shrivelled and died on the second day after 
laying—due to lack of resistance to desiccation—but 
the surviving eggs resisted desicoation in the normal 
manner. In the eggs of D no trace of formation of 
polar bodies could be detected, but a normal fertilisa¬ 
tion membrane was formed in the eggs of all three 
spiders. The eggs of D underwent a certain pro¬ 
gressive development; those of 0 exhibited at the 
time of laying a variable amount of development 
which progressed little further, the eggs of G appeared 
normal when laid and the central nucleus underwent 
mitosis, but there was oomplete inability to form a 
normal embryo. In the eggs of C and D no trace of 
mitosis was found. The cytoplasm of all three lots of 
eggs exhibited a marked activity, numerous well- 
defined bodies being produced which looked like cells 
except that they had no distinguishable nuclei. 
These bodies formed a perfect blastosphere—without 
a single nucleus being found in the epithelium—which 
flattened at one pole and produced by the prolifera¬ 
tion of the non-nucleated masses a ventral plate. 
In the eggs of G, nerve ganglia were formed in a 
totally undifferentiated plasmodium. 

New Varieties of Hops.—The twelfth report by Prof. 
E. S. Salmon, on the trials in 1928 of 102 new and 
commercial varieties of hops {Journal of the Institute 
of Brewing , 85, 523; 1929), is of special interest in 
that those plants, originally raised in or selected from 
the Experimental Hop Garden at Wye College, are 
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now sufficiently established at East Mailing Research 
Station for their distinctive characteristics to be 
ascertained, The most outstanding features are the 
high yields of 20 cwt. or more to the acre obtained 
from 23 of the hops, and the high preservative 
qualities of certain of the new varieties. In par¬ 
ticular, two of the latter gave values 1-52 and 1*21 
per cent higher than that of the best hop obtainable 
in 1928, and there seems good grounds for believing 
that hops equal or superior in preservative value and 
flavour to the best American hops will be available 
for cultivation in England. In this connexion it is 
reassuring to learn that variety rather than soil or 
climate determines the brewing value of a hop. 
Investigations on the incidence of mosaic disease, 
which was high in 1928 though lower them in 1927, 
have shown that though many of the new varieties 
are themselves immun e, they may act as ‘ carriers * 
of the virus, and so transmit the disease. Though 
this transmission has at present been demonstrated 
only by grafting, it is clear that it may take place 
rapidly in hop gardens by other means, and a number 
of formerly puzzling cases are thereby explained. A 
list of susceptible varieties is given. Observations of 
downy mildew confirmed the experience of previous 
years, namely, that a variety though severely attacked 
on its bines may be resistant on its cones, and con¬ 
versely that severe attacks on the cones may occur 
while the bine remains healthy. 

Bibliography of Tide*.—A bibliography of tides for 
the years 1910-27 has been compiled by Prof. J*. 
Proudman and published as Bulletin No. 12 of Section 
d’Oeeanographie, Union G^od6sique et G4ophysique 
Internationale. The entries are chronologically ar¬ 
ranged under ten headings. Only publications in a 
Latin or Teutonic language are included. Publica¬ 
tions on the utilisation of tidal energy and ephemera) 
tide tables have been excluded. 

New Zealand Earthquake of June 17 , 19 * 9 .—Two 
preliminary reports on this interesting earthquake 
have recently been published, one by Messrs. H. T. 
Ferrar and L. I. Grange, the other by Mr. B. E. Fyfe 
( N . Z. Jour . of Sci . and Tech., vol. 11, pp, 185-191, 
192-197; 1929). The main centre of the earthquake 
appears to have been situated on the White Creek 
fault, which crosses the Buller River seven miles to 
the west of Murchison, The re-levelling of the district 
by the Public Works Department snows that the 
country on the east side of the fault has been uplifted. 
At a distance of nine miles from it, there is no appreci¬ 
able change of level, but towards the fault the change 
increases though with some oscillations. At the fault, 
the east side has been raised 14 ft. 9 in., but, about 
650 yards to the east of the fault, the uplift is 16 ft. 
1 in. The course of the fault is marked by shattered 
ground and disturbed vegetation; trees lean over at 
all angles or are uprooted and split. The block on 
the west side of the fault has not yet been re-levelled. 

Spectra of Xenon and Arsenic.—The November 
number of the Journal ofReseareh , published by the 
Bureau of Standards at Washington, contains papers 
by W. F. Meggers, T. L. de Bruin, and C. J. Humph¬ 
reys, on the arc spectra of xenon and of arsenic, both 
of which hod been previously only incompletely 
described. Xenon has been studied in special detail, 
and is likely to furnish lines which are even better 
suited for standards of wave-length than those of 
krypton. The majority of the lines lying between 
3000 A. and 10,000 A. which have been measured— 
three hundred odd—have been fitted into a term 
scheme generally similar to those already known for 
the l^hter inert gases, but there are certain differences 
consequent on the high atomic number of xenon which 
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will almost certainly be found to an even greater 
extent in the spectrum of radium emanation, which 
fM now under investigation. The analysis of the 
arsenic spectrum is less complete, and has been 
extended so far only to the infra-red and ultra-violet 
lines, new lines which have been found in the visible 
region not being included. These papers have been 
made very readable by the inclusion of histories of 
the older work on the elements in question, and 
contain good large-scale reproductions of the spectra. 


Structural Stresses.—The Engineering Experi¬ 
mental Station of the University of Illinois hew for 
some time been determining the stresses in structures 
of forms too complicated to admit of mathematical 
treatment by means of tests on models made of 
1 pottery plaster \ which is plaster of Paris with an 
addition which delays its setting. Bulletin No. 195 
of the Station contains an account of the tests of 
beams of circular, rectangular, triangular, and H 
section bent into U shape, carried out by Profs. 
F. B. Seely and R. V. James. In the first instance 
the legs of the U were forced together until the beam 
broke at the bend, then the two straight lengths were 
supported at the ends and loaded in the middle until 
the beam again broke. The results obtained show 
that the plaster model gives trustworthy information 
as to the maximum stress a structure will stand if five 
to ten tests are made and the mean taken. The H 
section beams broke at the abrupt change of section 
unless provided with a fillet of at least £ inch radius. 


Preparation of Telluric Acid*—Several methods of oxi¬ 
dising tellurium or its dioxide to telluric acid have been 
described. A new one is given by Mathers and Bradbury 
in the November number of the Journal of the Ameri¬ 
can Chemical Society . Tellurium dioxide is mixed with 
five equivalents of calcium hydroxide and heated at 
976° for one hour exposed to air. Complete oxidation 
was very nearly attained. The percentage of oxida¬ 
tion was smaller at lower temperatures or with less 
calcium hydroxide. The calcium tellur ate was treated 
with an excess of concentrated nitric acid, whereby 
soluble calcium nitrate and insoluble telluric acid were 
formed. This telluric acid, after filtration or decanta¬ 
tion, was dissolved in water and crystallised until pure. 


EnantiomorphUm in Organic Compounds.—The 
October number of the Journal of the Chemical Society 
contains an important paper by John Read, I. G. M. 
Campbell, and T. V. Barker, on the optically active 
diphenylhydroxyethylaminos and isohvdrobenzoins. 
The authors discovered that crystals of pure d- and 
/-isohvdrobenzoin, when deposited from ethyl acetate, 
exhibit characteristic hemihedral facets ; when chloro¬ 
form is used as solvent, however, the distinctive facets 
are not developed. Pure df-isohydrobenzoin, when 
crystallised from ethyl acetate, separates as a con¬ 
glomerate of enantiomorphously related crystals, com¬ 
posed of d- and l -isohydrobenzoin respectively ; but 
the crystals deposited from chloroform are morpho¬ 
logically indistinguishable from one another so far as 
plane faces are concerned. The latter crystals, how¬ 
ever, have been shown by polarimetric observation to 
be also of two kinds, connsting again of the pure d- 
and 1- forms ; moreover, despite the absence of plane 
hemihedral faoets, the two sorts of crystals can be 
segregated through the circumstance that either the 
i 0* the left aide of each crystal displays a marked 
i to degenerate into curved boundaries. This 

__i by means erf curved surfaces is entirely novel, 

nais of gnat Interest in connexion with the so-called 
Fteteur principlenamely* the establishment of 
xnoleettiar from a study of crystal 

fom. lhe anthorii point out that this principle 
be aocepted a* generally true, for there is 


nothing in the undoubted onantiomorphism of structure 
of d- and J-isohydrobenzoin crystals which categorically 
demands plane-faced boundaries, still less facets in¬ 
dicating right- or left-handedness. At the present 
time, the only question which can be raised is that 
of the frequency with which enantiomorp^ism of struc¬ 
ture unfolds itself on the surface. Enahtiomorphous 
heraihedrism among organic compounds is a good 
deal rarer than is commonly supposed, since in many 
oases it stands revealed only after repeated attempts 
at crystallisation, possibly with changes of solvent. 

Hydraulic Pneumatic Engineering.—The Journal 
of the Royal Society of Arte for Nov, 29, 1929, contains 
a paper by Mr. J. O. Boving on new developments in 
hydraulic pneumatic engineering, in which particulars 
are given of many interesting applications of hydrauto- 
rnats in whioh falling water is used for compressing 
or rarefying air and for raising water. Simple forms 
of hydraulic air compressors have been built for 
centuries in the Vosges and Pyrenees for providing 
air for forges and the air lift pump is in common use. 
Research work, however, has led to great improve¬ 
ments in such apparatus and many installations are 
now in use for irrigation and other purposes. One 
compressor plant described is at Alston, Cumberland, 
where there is an available head of 180 feet. The 
falling water is led to a steel separator tank about 
400 feet below the top of the intake pipe in an old 
mine shaft from whence it again rises to a tail-race. 
The entrained air becomes compressed to about 90 
lb. per sq. in. and is used for drilling, etc. A typical 
plant lifting water from a drainage canal is that at 
Bambanwala on the Upper Chenab Canal, Punjab, 
where a syphon rarefier works in conjunction with a 
continuous vacuum lifter which drains the town of 
Bambanwala. Other installations described were 
those on the Rio Ebro in Spain, and at a tin mine in 
Nigeria. “ There is ", said Mr. Boving, " a wide field 
for applying the ideas to other uses, not yet fully 
explored,’ 1 

Alternating Current Potentiometers.—Dr. C. V. 
Dryedale read a paper to the Institution of Eleotrical 
Engineers on Dec. 6, giving an historical acoount of 
the evolution of the a.c. potentiometer and describing 
some of its many practical applications. He pointed 
out that no department of electrical testing involves 
such difficulties and such costly equipment as that of 
accurate a.c. measurements. Most of the instru¬ 
ments suitable for these measurements have a very 
limited range, owing to the fact that their deflections 
obey a square law. The ranges to be oovered vary 
from a few millivolts to hundreds of thousands of 
volts and from milliamperes to thousands of amperes. 
As polyphase measurements have also to be made, 
special wattmeters have to be used for power and 
phase measurements. The cost of suitable apparatus 
to make all these measurements accurately runs to 
thousands of pounds and is beyond the means of all 
but the wealthiest factories. The direct current 
potentiometer first suggested in practical form by Sir 
Ambrose Fleming so far back as 1885 is the most 
universally used apparatus for d.c. measurements, and 
so many attempts were made to construct an a.c. 
instrument which could fulfil the same functions. 
One of the best of these instruments is the Drysdale 
a.c. potentiometer. It is particularly useful for 
testing wattmeters and ordinary supply watt-hour 
meters. It can also be used for measuring the 
frequency of alternating currents and the magnetic 
fields which they produce. These instruments are 
much in demand in countries where,facilities for ob¬ 
taining special instruments are limited, but they are 
often m general use even in well-equipped laboratories. 
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Modern Mining Explosives. 


. WILLIAM CULLEN, who took the presidency 
of the Institution of Mining and Metallurgy on 
Oct. 17 last, chose for his presidential address the 
subject of mining explosives, this being one with which 
the greater part of his life’s work has been identified. 
The address, therefore, constitutes an exceedingly 
valuable summary of the present position of the 
explosives industry ; it is so rich in material that it is 
practically impossible to give an abstract of it which 
will do anything like justice to the large amount of 
matter it represents, there being practically no aspect 
of explosives with which Dr. Cullen has not dealt. 

Necessarily, Dr. Cullen devotes considerable atten¬ 
tion to the use of nitro-glycerine and its products, 
which are used more extensively than any other 
mining explosive throughout the world to-day. He 
points out the dangers attending the handling of 
explosives in which the nitro-glycerine is frozen, and 
explains how of recent years this difficulty has been 
got over, there being two methods in use to-day. In 
one the glycerine before nitration is polymerisea ; the 
nitrated polymerised glycerine acts like ordinary nitro¬ 
glycerine in all respects except that it does not freeze. 
The second method consists in replacing nitro-glycerine 
by dinitroglycol, which again behaves in all respects 
like nitro-glycerine except that it is not liable to freeze 
in winter. Explosives m which one or other of these 
products replaces nitro-glycerine to a sufficient extent 
to prevent freezing are generally spoken of as low 
freezing explosives and are used in all circumstances 
where ordinary nitro-glyoerine explosives might be 
liable to freeze. 

Dr. Cullen deals briefly with liauid oxygen explosives, 
but would scarcely appear to do them justice ; they 
are used extensively in some parts of the Continent 
and are also used in open-cast work in Great Britain, 
as Dr. Cullen indicates ; he states, however, that their 
use is attended with an economy of about 10 per cent, 
whereas some of the most recent authoritative state¬ 
ments on the subject show an economy of 30-50 per 
cent. 

As an all-round explosive, Dr, Cullen appears to 
favour explosives consisting essentially of nitrate of 
ammonia with a certain definite proportion of nitro¬ 


glycerine. He points out, however, that in Coal 
mining special types of explosives must be employed 
because of the danger of initiating explosions of fire¬ 
damp or ooal dust. It has long been known that gun¬ 
powder, for example, is exceedingly dangerous in this 
respect both because it gives a fairly hot flame and also 
because the flame is one of long duration. The latter 
consideration is a very important one, and in con¬ 
nexion with this matter Dr. Cullen points out that the 
ordinary mercury fulminate detonator seems to be 
incapable of igniting firedamp, whereas tlie more 
modem tetral detonator with lead azide primer con¬ 
tained in an aluminium tube will always explode a 
mixture of firedamp and air. 

Dr. tiullen is a keen advocate for the simplification 
of the explosives industry ; for example, he points 
out that there are at the moment no less than 71 
explosives on the British * permitted 1 list, whereas 
probably a dozen would he sufficient, and that 
standardisation is here clearly indicated as a means of 
lowering the cost of such explosives without in any 
way diminishing their efficiency or safety. 

It may perhaps be of interest to add that Dr. Cullen’s 
address concludes with a reference to the interchange 
of teclinical information concerning explosives that is 
in existence between Great Britain and the United 
States of America, and in this connexion he refers to 
the recent award of the medal of the Institution of 
Mining Engineers to Mr. George S. Rice, Chief Mining 
Engineer of the U.S. Bureau of Mines. He points 
out that with European countries relations are cordial 
but are not so accurately defined as they are with the 
United States. It is surely not too muon to hope that 
before very long the question of safety in mines, in 
which a proper understanding of mining explosives 
must always play a leading part, will be looked upon 
and treated as an international question, and that 
definite arrangements will be made with all countries 
in which the mining industry occupies a prominent 
position to pool all information tending to safety, thus 
avoiding needless duplication of effort and expenditure 
and directing research along the lines where it will 
roduoe the maximum degree of usefulness to man- 
ind. 



Low Temperature Carbonisation in Power Station Practice. 


rpHE Institution of Electrical Engineers arranged 
^ a discussion on Nov. 21 on the low temperature 
carbonisation of fuel in combination with the genera¬ 
tion of electricity. Prof. P. Rosin dealt with German 
practice, S. McEwen with American, and E. H. 
Smythe and E. G. Weekes with English practice. 
As all these speakers have had ample opportunity 
of familiarising themselves with the problem, their 
opinions deserve close attention. 

Prof. Rosin says that in Germany the original aim 
of carbonising bituminous ooal for the sake of the tar 
and oil has met with disillusionment, and the principal 
object is now the production of a smokeless domestic 
fuel from fine coal slacks, while the utilisation of the 
gas receives increasing attention. Indeed, the only 
large low temperature plant working economically on 
coal is the K.S.G. plant at Kamap—a unit of which is 
now installed at a London gasworks. 

In power station practioe the rise of the coke pro¬ 
duct is unimportant, the available boiler plant being 
capable of consuming anything from dust to lumps. 
No value can therefore be assigned to the ooke in 
excess of that of cheap low-grade boiler slacks— 
the cheapest grade of coal. It is therefore much 
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more difficult to couple precarbonisation of ooal with 
power production than to make economical domestic 
fuel, which commands the highest price in the market! 
The capital costs must be very low and the yields 
of tar and gas high. In Germany, Rosin says these 
conditions cannot be realised, and 14 low temperature 
plants using pit coal . . . offer no prospect of remu¬ 
nerative operation at present”. With brown coal 
the position is different because the raw material, 
got without mining, is very cheap and the tar more 
valuable than the coal. Much of this tar is now being 
converted into motor spirit, 200,000 tons of which Wifi 
be made this year. Nevertheless, the by-products 
are regarded as an unstable item of revenue, and the 
revenue from the sale of electricity should be regarded 
as the basis of any successful enterprise. 

S. McEwen, speaking of American experience, 
voiced similar views qn the economics of power 
station carbonisation. Owing to the low value of the 
coke for steam raising, it ia essential to reduce the 
capital and labour costs to a minimum. It was witb 
this idea in view that the process of carbonising coal 
dust while falling through a vertical ifcfcort W* 
developed by McEwen and Rung©.; The product 
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can be used direotly as pulverised boiler fuel* After 
various technical difficulties had been overcome, it 
came to be realised that the gas should be utilised 
for town gas supply in order to give the process a 
chance of economic success—the gas being the most 
valuable product. This has necessitated embarking 
upon further modifications of the process so as to 
obtain a gas rich enough for distribution. This last 
stage in the development of the process is now in 
process of development. 

The two British workers described the ( Babcock ’ 
process, which has been the subject of experiment for 
ten years at the Dunstan station of the Newcastle 
Electric Supply Co. In this case a Northumberland 
coal slack is subjected to heat by direct contact of a 
mixture of superheated steam and oombustion pro¬ 
ducts on its way to the grate of a stoker, As this 
plant is now in its third year of operation, no doubt is 
felt as to its practicability, and designs have been 


prepared for a unit capable of dealing with 100 tons 
of coal per day, which will be commensurate with 
modern boiler practice. From 1 ton of coal costing 
11*. it is said that by-products valued at 8*. lid* are 
obtained, and considerable optimism is displayed as 
to the future of the combination. 

In this respect, these opinions are' scarcely in 
accord with those of Rosin and McEwen. The 
former expresses the exact converse, while the latter 
regards the evaluation of the gas as a key to financial 
success. It may be remembered that the existing 
roducers at the moment find coal tar oils an era- 
arrassing drug on the market. It will therefor© be 
wise to suspend judgment as to the future of pre¬ 
carbonisation of boiler fuel. No appreciable reduction, 
if any, of the cost of generation, is to be anticipated. 
There would be a gain in the abolition of smotcc by 
the power station and better conservation of the 
chemical values of the coal. H. J. H, 


Work of the Canadian School of Prehistory in France in 1929 . 


TjM3R four months, July to October inclusive, the 
Canadian School of Preliistory has been carrying 
on excavations in the classic hillside of Combe- 
Capelle, in the beautiful valley of the Couze—a 
tributary of the Dordogne, in which many gisements 
occur: It was there tnat Bomo twenty years ago 
Homo Aurignaciensi8 hauseri, Klaatsch, was found. 
Mousterian, Aurignacian, and Solutrean materials, 
implements, engravings, etc., have also been found 
there, whilst a certain terraase below the Plateau 
Ruffet appears to contain so many typical Acheuloan 
hand-axes —coups de poing —that an Acheulean 
horizon seems indicated. 

This is the fourth year of work by the Canadian 
School at Combe-Capelle, and one main fouille 
has yielded very interesting and practically unique 
types of tools of flint deserving special notioe. 
Four collections of the very best found during this 
year’s explorations were prepared for (1) The Mus6e 
national des Eyzies, Dordogne, headquarters of the 
School ; (2) St. Germain-en-Laye; (3) Institut de 
Pal6ontologie Humaine; and (4) Le Mus4e Cartailhac, 
University de Toulouse, Haute-Garonne. 

Besides these collections, which were labelled care¬ 
fully as to precise geological strata from which they 
came, from Beds No. I., No. II., No. III., No. IV., 
occurring at Combe-Capelle, of which some twenty- 
five cases were shipped to Canada after inspection 
by the Beaux-Arts of Paris, other series were obtained 
from (1) he Moustier (Upper Cave), and from the 
Emile Bompeon property near the classic obri of that 
name. Four district beds, older than the oldest 
Mousterian known at Le Moustier Abri up to last 
year, were searched, and valuable and new informa¬ 
tion gathered of prehistoric Value. 

By request, the Canadian School was engaged in 
two other sites during 1929, namely, at Gavaudun, la 
Gtrotte du Moulin du Milieu, Lot-et-Garonne, where 


new facts were recorded of geological, palaeontological, 
and archeeological significance ; (2) at Le Rutn, in 
the Vyzdre Valley, close to some old Mousterian 
atelier, which yielded some typical Mousterian im¬ 
plements besides teeth and bones of reindeer, lion, 
great stag, bison, horse, and claw of an eagle. 

The School also visited era Azilian-Tardenoisian 
site near Sauveterre Lal6mance (Lot), where a phase of 
these two periods seems to give some foundation to 
M. Coulonges, digging there, in establishing a sauve- 
terrian phase of the uppermost paleolithic of that 
region. Geometrical pieoes, mieroliths in largo 
numbers, occur, associated with an abundant fauna, 
all of which will no doubt soon be described. The 
caves, rock shelters, and museums of the Dordogne 
or Pyrigord District were visited by the director and 
students of the (Canadian) School of Prehistory, 
every facility being afforded by M. Peyrony, ad¬ 
ministrator of the Beaux-Arts, to study the paintings, 
drawings, sculptures, engravings, and industries of 
the different ages represented in that remarkable 
locality. Les Eyzies is the European headquarters 
of the School, and a few days were spent by some 
members of the School in the Aridge Caves, in the 
Grimaldi Caves of Italy, and in the Museums of 
Natural History in Toulouse and Marseilles, where 
excellent collections in prehistory are housed to 
advantage. 

The School’s record of finds in France, Italy, 
England, and Holland have enabled it during 1929 
to furnish the University of Toronto, that of Alberta 
(Edmonton), of Saskatchewan (Saskatoon), and of 
Manitoba (Winnipeg) with systematic series covering 
most of the periods in prehistory of the old and of 
the new Stone Age, The headquarters of the School 
in Canada is in Ottawa, Laboratory of Geology and 
Paleontology, Elgin Annex, where the director of the 
School has his office. H. M. Ami. 


The Biblical Manna . 1 


rpHERE haa always existed among scientific) workers 
A a wide divergence of opinion as to the true nature 
and origin of the manna, believed to have fallen from 
heaven to provide food for the Israelites in the Sinai 
desert during the Exodus from Egypt. Some authors 
considered the manna to be a desert lichen, Lecanora 
esocifeftto Nees, while others connected it with desert* 
shrubs of the genus Tcmctrix and considered it to be 
either * phyaiologicid Secretion of the plant, or its sap 
flowing from the wounds caused by insects. In order 
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to solve this problem, the Hebrew University in 
Jerusalem organised in 1927 a small expedition to the 
Sinai Peninsula, and the leaders of that expedition, Dr. 
F. S. Bodenheimer and Dr. O* Theodor, have just pub* 
fished a very interesting account of their investigations. 

The expedition visited some classical localities where 
manna was recorded. In the course of investigations, 

1 Eraefeniate der Stnii-ErpedJtion 1927 d«r Hebratochen UnWenltat, 
Jenuafern. Pp. US+24 tafsln. (Letpri*: J. 0. Hlnrtchs'Mto Buoh- 
haiuUuitSrim,) 
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it was established beyond doubt that the appearance 
of manna is a phenomenon well known in other 
countries under the name of 1 honey-dew \ which is 
a sweet excretion of plant-lice (Aphid®) and scale- 
insects (Coccidae), Two scale insects mainly re¬ 
sponsible for the production of manna were found, 
namely, TraJbiUina mannipara, Ehrenb., occurring in 
the lowlands, and Najacoceus serpmtinus var. minor 
Green, which replaces the former in the mountains. 
Two other Hemipterous insects, Euscelis decorates 
Haupt and Opsius jucundus Leth.,also produce manna, 
but to a lesser extent. All these insects live on 
Tamarix nilotica var. manwifera Ehrenb. ; no manna 
was observed on other species of Tamarix , a fact 
probably due to some physiological peculiarities of the 
former. The authors observed the aotual excretion 
by the insects of drops of clear sweet fluid, and proved 
by experiments that the fluid is ingested by the insects 
from the vessels of the phloem. When in an experi¬ 
ment a twig bearing the insects was placed in water, 
and the bark was out below the insects, the production 
of manna continued in a normal manner, but it stopped 
as soon as the flow of carbohydrate solution from 
the leaves was interrupted by cutting off the bark 
above the insects. The dry desert climate of Sinai 
causes the syrup-like fluid excretion to crystallise, and 
the whitish grains thus produced, which cover the 
branches or fall to the ground underneath them, 
constitute the true manna of the Bible. 

A chemical analysis of the manna demonstrated the 
presence of cane sugar, glucose, fructose, and sac¬ 
charose ; pectines were also found, but there was no 
trace of proteins. 

Detailed descriptions of the manna insects are given 
in the report, which includes very good photographs of 
various stages of the production of the manna. Notes 
on the course of the expedition and on the fauna of 
the Peninsula of Sinai in general provide very interest¬ 
ing reading on that still practically unexplored country. 


Fauna of the Batu Caves. 

rpHE Batu Caves, near Selangor, were discovered 

in 1879, and the general character of the caves 
and their fauna was made known in 1898 by H. N. 
Ridley, and subsequent faunal records were made 
by Annandale and others. Mr. and Mrs. Cedric 
Dover have recently explored the oaves, the total 
length of which is about 2500 feet, and their collection 
is the subject of a series of papers in the Journal of 
the Federated Malay States Museums (vol. 14, 1929). 

The animals now reported upon include Mollusoa, 
Crustacea, Nematoda (a new species of Dorylaimus), 
Arachnids, and seven orders of insects. Of the four 
molluscs, all gastropods, the genus Opeas was common 
throughout the cave, especially on damp boulders 
and on the walls, and both the species found (de¬ 
scribed as new) have eyes in which the pigment is 
small in amount or absent. Two isopod Crustacea 
are recorded— Armadillo intermixes and Philoscia 
dobakholi —the latter, first described in 1924 from 
the Siju Cave in Assam, has “ somewhat imperfect ” 
eyes and a light colour. 

The late G. O. Sara has given a detailed description 
of a new species of Parabaihvnella taken from a small 
pool about 900 feet from the entrance to the cave. 
These examples have seven pairs of well-developed legs 
and a rudimentary eighth pair, as contrasted with 01 % 
five pairs of legs in the Kuropecm specimens of P. styyia 
in which the three posterior trunk segment* have ho 
limbs—probably owing to their immature condition. 
Prof. Bars did not accept DT. Caiman's view that "the 
Bathynellacea are Synoarida; he placed them in 
the division Anomostraca of the Malacostraea, and 
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regarded them as 44 very primitive forms, apparently 
constituting the still living remains of an antediluvian 
fauna M , Their primitive characters inolude the 
uniform segmentation of,the body, the sharp defini¬ 
tion of the first segment of the trunk, and their 
primitive limbs, and it is suggested that the Bathy- 
nellaoea are the predecessors of the Aznphipoda. 

The Arachnida include a Pedipalp, spiders of four 
genera, and a new species of the tick Omithodorus. 
Among the insects recorded are two genera of blattids, 
a strongly pigmented new species of QryUotalpa (the 
first mole-cricket to be found in a cave), an earwig, a 
Myrmeleonid, and five species of Microlepidoptera, one 
of which, a Tine o, is common in the cave and its 
larvae are abundant in the bat guano. Of the ten 
species of Diptera collected, none shows any modifica¬ 
tions for cave life. Two Reduviid bugs are recorded 
and a dozen beetles—none markedly modified for a 
caveraicolous habit. The discovery of many larv® 
of beetles in the cave indicates that some at least of 
these beetles have found congenial conditions and 
are firmly established there. 


University and Educational Intelligence, 

London. —The title of emeritus professor has been 
conferred on Dr. E. A. Gardner on his retirement from 
the Yates chair of archaeology at University .College, 
and on Dr. F. W. Oliver on his retirement from the 
Quain chair of botany at University College. 

The following doctorates have been conferred: 
D.Sc. in chemistry on Mr. J. Bardhan (Imperial College 
—Royal College of Science), for a thesis entitled 
14 1. The Chemistry of Balbiano's Acid; II. The Action 
of Cyanoacetamide with /3-diketones ”; Mr. K. Krishna* 
murti (University College), for a thesis entitled “ In¬ 
vestigations on the Scattering of Light in Colloidal 
Solutions and Gels ” ; Mr. F. G. Mann (Battersea 
Polytechnic), for a thesis entitled “ The Complex 
Metallic Salts of the Aliphatic Polyamines ”, D.So. 
in zoology on Mr. William Rowan (University College), 
for a thesis entitled “ Experiments in Migration, in¬ 
cluding an Investigation of the Sexual Rhythm and 
Histology of the Gonads in Birds *\ D.So. in geo¬ 
graphy on Miss E. G. R. Taylor, for a thesis entitled 
r ‘ Studies in Tudor Geography, 1500-1583 


Portsmouth Municipal College sends us a booklet 
issued on the occasion of the visit of H.R.H. Prince 
Arthur of Connaught on Dec. 9 in connexion with 
an exhibition commemorating the twenty-first anni¬ 
versary of the opening if the college. , Erected, 
equipped, and maintained by the Portsmouth City 
Education Authority, it serves the higher educational 
needs of a wide area surrounding the oity, including 
the Isle of Wight and parts of Hampshire and West 
Sussex, whenoe come twenty per cent of the technical 
college students* It comprises department* of solenoe, 
art*, technology (mechanical, civil, electrical, marine, 
motor, and other branches of engineering, building 
trades and pharmacy), commerce and domestic science, 
and, in addition, a school of art and a training college, 
affiliated to the University of Reading, for woman 
teachers. It has thus, as pointed out m a foreword 
by the chairman of the governing body, thepoten|m 
constituents of p university college,' The work 
includes, on the technical college ride, full-time 
academic courses leading to degrees of the University 
of London in arts, pine s<^ce, engineering, Ctc., and, 
more recently, ih pharmacy and a wide range cl other* 
courses both full-time and part-time. Tho nkbmr 
of full-time students in thisjtart of the College hm 
increased from 66 to 507. Tl» number of tr^iring 
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Courses in anthropology announced for the coming 
session in the University of Faria as usual cover a wide 
range, both in general subjects and in departmental 
studies. For the diploma and certificate in ethnology, 
M. Mausa lectured on descriptive ethnography, M. M. 
Cohen on descriptive linguistics, M. Rivet on physical 
anthropology, and L*At>b^ Breuil on “ Prehiatoire 
exotique”. There are also special courses on the 
ethnography and linguistics of Africa and further Asia, 
zoological and biological anthropology, quaternary 
geology and palaeontology, and the psycho-physiology 
of man and the anthropoids. Practical instruction 
in each course is given in museums. Courses given at 
the constituent bodies of the University are as usual 
grouped under ethnography, sociology, human geo¬ 
graphy, prehistoric archaeology, linguistics, and 
phonetics, physical anthropology and palaeontology. 
The course in linguistics is specially varied, and the 
lectures have obviously been arranged with the 
requirements of French colonial administration in 
view. They include Annamese, Siamese, Cambodian, 
Amharic, Lao, Malay, Malagasy, the languages of 
Modem India, and Arabic. Among the courses in 
ethnography may be noted one which will deal with 
the folklore of medieval western Europe and the 
formation of the Ossianic cycle from popular legend 
(M. Marx), and one by M. Mauss on the belief in the 
eflicaoy of the spell in Australia and the relation of 
myth and rite in New Guinea. The civilisation of 
Central America and Peru will be dealt with by M. 
Raynaud, and M. Cabaton covers the Malay Peninsula 
and Indo-China. 


The Rhodes scholarships statement for 1028-29 
shows that of 181 scholars in residence, namely, 96 from 
within the British Commonwealth and 86 from the 
United States of America, 58 were pursuing studies in 
law, 34 in natural science anti medicine, 25 in English 
literature, 19 in philosophy, politics, and economics, 
10 in Lit. Hum., 8 in mathematics, 7 in economics, and 
10 in other schools. It will be noticed that a large 
proportion (32 per cent) of the scholars elected to study 
law. Moreover, this preference seems to have been 
most marked among the more brilliant, and especially 
so among the Americans. Seven out of twelve and 
seven out of thirteen who gained, respectively, first 
and second class honours, did so in the school of juris¬ 
prudence, the remainder being distributed as follows : 
natural science 5, modem history 3, philosophy, 
politics, and economics 2 , and English 1 . Of the eight 
American scholars who took firsts, six were in the school 
of jurisprudence. Most of the higher degrees and first 
and second class honours were won by scholars from 
the United States, as was only to be expected, having 
regard to the wealth of academic resources and the 
extent of the field of selection in that country as com¬ 
pared with those in the British Empire overseas. The 
statement includes interesting notes de mortuis and 
particulars of honours and appointments obtained 
by former scholars, -and of new books published by 
scholars. A former German Rhodes scholar is actively 
and prominently engaged in political life in Germany 
as a member of the Nationalist group in the Reichstag. 
A notable event of the year was a gathering in Oxford 
last July of old Rhodes scholars to celebrate the twenty- 
fifth anniversary of the inauguration of the scholar¬ 
ships* The Celebrations lasted from July 4 until 
July II, Old Rhodes scholars to the number of 190, 
99 of whom were accompanied by their wives, were 
present. The central event was a dinner in Rhodes 
House on July 5 (the seventy-sixth anniversary of the. 
birth of Cecil Rhodes), at which H.R.H. the Prince of 
Wales was present, with Mr. Stanley Baldwin in the 
chair; 
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Calendar of Patent Records. 

December 28 , 1871 .—Antonio Meucci is an Italian 
claimant to the invention of the telephone. Meuooi 
settled in the United States in 1851, and worked at 
his invention for many years, an attempt being made 
to start a ‘ Teletrophone Company \ though this did 
not attract more than a few dollars of public support. 
A caveat for the invention was lodged in the United 
States Patent Office on Deo. 28, 1871, but was not 
taken up and lapsed at the end of the following year. 
Bell’s patent was applied for in 1876. 

December 30 , 1775 .—John Arnold, the London 
watchmaker, invented the cylindrical helical form 
of balance-spring for chronometers and received a 
patent for the invention on Dec. 30, 1776. A watch 
with the now spring was sent to Greenwich for an 
official trial in 1779, and successfully withstood all 
tests for a period of 13 months. Its total error during 
this period was only 24 minutes, whilst its daily rate 
never varied by more than 3 seconds. 

December 30 , 1797 .—The self-acting hydraulic 
ram was first invented by Joseph Michel Montgolfier, 
the celebrated pioneer of ballooning, and patented 
in England in the name of Matthew Boulton on 
Dec. 30, 1797, the French patent not being granted 
to Montgolfier until six months later. The principle 
of the hydraulic ram had been first used for raising 
water by John Whitehurst of Derby, who sent a 
description of his apparatus to the Royal Society in 
1770, detailing its application to a domestic water 
supply in which every time the tap was turned on 
and off in the kitchen a column of water was forced 
into a tank in the upper part of the house. The 
value of the apparatus for water-raising purposes was 
not recognised,however, until Montgolfier’s invention. 

December 31 , 1562 .—The first patent in the 

English records for a machine for the draining of 
mines was granted for twenty years to John Medley 
on Dec. 31, 1602. The grant recites that “in oure 
counties 6 f Comewall and Devon as in diverse other 
places of oure Realm© of England there be diverse 
mynes as well of tvnne lead© and other mettall as 
of sea-cole wliiche through the great© habundance of 
waters rysinge in the same aro drowned and all- 
together unoccupied ”, and that Medley has made 
14 an. engyne or instrument for the draynynge of 
waters not heretofore used in this oure Realm©”. 
It was the dependence of the mining industry on 
adequate water-raising devices that led to the inven¬ 
tion of the steam engine. 

December 31 , 1790 .—From the sixteenth century 
onwards patents for invention were granted inter¬ 
mittently oy the French kings, but the first legislative 
enactment in France came into force in 1791, the 
Decree of the Assembly having been passed on Dec. 
31, 1790. The first patent under the new law was 
granted in July 1791, and thirty-four were sealed 
before the end of the year. 

December 31 , 3842 .—In the early days of the 
semaphore railway signal, which was introduced 
in England about 1841, many suggestions were made 
for combining it with a lamp for nifght signalling. 
Rudolf Treutler, who obtained a Prussian patent for 
six years for his invention on Dec. 31, 1842, proposed 
to attach to the semaphore arm a series of small 
mirrors all disposed in such a maimer that they 
reflected the light from a lamp straight down the 
railway track for all positions of the arm, and thus 
illuminated the arm so that it was visible at consider¬ 
able range. The arrangement'was first used in 1844 
on the Breslau-Freiburg railway and was adopted 
on a number of the Saxon lines, where it remained 
in use for many years. 
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Societies and Academies. 

London. 

Geological Society, Dec. 4,—Edward Greenly : 
Foliation in its relation to folding in the Mona Com¬ 
plex at Rhoscolyn (Anglesey). The major, minor, and 
minimum foldings (with their thrustings) have each 
given rise to a foliation and developed in chronological 
order. Tho relatione of major to minor folding furnish 
an explanation of the fact that the major cross- 
foliation, unlike a slaty cleavage, fails to traverse the 
politic beds. The foliation of the plutonio intrusions, 
and the tremolite-schists, are products of the major 
movoments. The principal metamorphism is in¬ 
dependent of, and older than, the major and sub¬ 
sequent movements. Its foliation is developed along 
innumerable thrusts, but these are at angles so acute 
to the bedding that, especially when thrown into rapid 
isoclines, they easily escape notice. This is the true 
explanation of ‘ monoplanic schists The early 
foliation is really the regional metamorphism. But 
the thrusting to which it is due, unlike those of the 
three later series, can be referred to no visible folding. 
Accordingly, its disentanglement goes to confirm the 
hypothesis that recumbent folding exists, and is the 
dominant structure of the Mona Complex.—H. P. 
Lewis : The Avonian succession in the south of the 
Isle of Man. The rocks described occupy a ‘ key ’ 
position in relation to Carboniferous rocks of tho Irish 
Sea area. They lie within a basin, which is partly too- 
tonic, between the Port St. Mary-Arbory fault on the 
north-west, and the line of the LangneeB Ridge on 
the south-east. The lithological and palaeontological 
divisions have been worked out. 

Linnean Society, Dec. 5.—Mrs. E. S. Grubb : The 
biological station of Alto da Serra, SSo Paulo, Brazil. 
This station consists of about 150 acres on the summit 
of the Serra do Mar, between the town of S&o Paulo 
and the sea. Von Ihering, in 1909, when he was 
director of the S&o Paulo Museum, had his attention 
directed to the rich and interesting vegetation, and, 
obtaining a concession of land, began the organisation 
of the Biological Station, which, however, he was 
unable to carry on, and sold to the Government. In 
1023 it again became attached to the Museum. A 
valuable feature of the area is that it comprises not 
only mountain forest, but also stretches of open marsh¬ 
land and gross vegetation, all alike subjected to 
extreme, and continuous humidity. The chief point 
about the Station is that no interference is allowed : 
nothing is taken out and nothing planted, and no 
clearance beyond cutting paths through the virgin 
growth to facilitate research and exploration. It is 
the object of the Director both to retain the original 
vegetation so far as possible and to give what assistance 
ho can in its investigation. 

Optical Society, Dec. 12.—J. Guild : The insensi¬ 
tivity and personal equation errors of optical settings. 
The paper contains the results of observations on the 
insensitivity, that is, mean difference of the individual 
observations of a large series from the mean of the 
series, in the case of X-type gratioles set on vertical 
lines. The influence of the following factors was 
investigated: ( 1 ) Thickness of cross-wires (best 

thickness subtends 60*-90* at the eye); ( 2 ) angle 
between cross-wires (best angle about 45°); (3) field 
brightness ; (4) pupillary aperture (ordinary illumina¬ 
tions and apertures of 0 - 5 mm. and upwards have little 
effect on the insensitivity). Observations were also 
made of. the magnitude of the 4 personal equation * 
error in such settings. 
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Physical Society, Deo. 13.—J. H, Awbery and Bser 
Griffiths : Apparatus for determining the specific heat 
of a material in powder form. A calorimeter suitable 
for heavy powdered materials, such as dry clay, is 
described. It utilises the eleotrioal method, and 
embodies a special form of stirrer suitable for these 
materials.—W. Edwards Deming : On the determina¬ 
tion of the parameters in an empirical formula. Some 
cautions regarding the use of the method of least 
squares were recalled. The method recently men¬ 
tioned by Awbery is compared with those of least 
squares and zero sum, from the practical point of view. 
The method of zero sum appears to be the quickest 
and its results to be well m accord with common 
sense judgment.—N. S. Alexander : The ./-pheno¬ 
menon in X-rays. A series of experiments has been 
carried out with the view of repeating so far as pos¬ 
sible the work of Barkla and others on the J -pheno¬ 
menon. The results obtained in no case provide any 
evidence for this phenomenon, and, considered in 
conjunction with tho work of Dunbar, Worsnop, and 
Gaertner, they suggest that it has no real existence 
as an X-ray absorption effect. 

Dublin. 

Royal Dublin Society, Nov. 26.—J. H, J. Poole : 
The thermal instability of the earth’s crust. It lias 
already been shown (Phil. Mag. t March 1928) that the 
thermal history of the earth’s crust depends on the 
fact that the melting point curve for the crustal 
materials is, almost certainly, etoeper than their 
adiabatic curve in the fluid state. The present 
paper is an attempt to solve the problem more com¬ 
pletely, assuming that the crust may be treated as 
a crystalline solid with a definite melting-point. The 
stability of a liquid layer in such a crust is investigated. 
Taking the rate of transference of heat from the 
liquid to the overlying solid as proportional to their 
difference of temperature, two simultaneous differ¬ 
ential equations are obtained, giving the rates of 
upward motion of the bottom and the top of the 
liquid layer, respectively. These equations can be 
solved for the portion of the crust below the equili¬ 
brium position of the melting-point geotherm, where 
the loss of heat by conduction is sensibly zero, owing 
to the smallness of the temperature gradient. When 
the layer moves upwards sufficiently to lose heat by 
conduction through the upper solid, the equations 
can be solved approximately if numerical values are 
inserted. This process has been carried out, and the 
history of the postulated system investigated.— 
T. Donnelly and J. Reilly : Low temperature carbon¬ 
isation of peat. Specimens of Irish peat were sub¬ 
jected to low temperature carbonisation under condi¬ 
tions which prevented any appreciable cracking of 
the tars, and preserved the wax and heavy oil. A 
yield of 16-6 per cent of tar was obtained from an 
air-dried black peat; this tar contained 5-4 per cent 
phenol ; unidentified higher acids ; 4-4 per cent of 
4 resinals and 0 *9 per cent of ‘ resamines \ The peat 
also yielded 22*6 lb. of acetic acid and 17*4 lb. of 
ammonium sulphate per ton. This is nearly twice 
the usual yield for these products. The yield of gas 
obtained is low (8*6 per cent by weight) and the 
quality poor, 42 per cent of carbon dioxide being 
present. Wax and bitumen are present in the peat 
to the extent of 10-6 per cent.—J. Reilly, T. V. 
Creadon, and P. J. Drumm : The nitration of sub¬ 
stituted phenylbenzylamine derivatives.—M. Grimes : 
A study of two new species of bacteria belongmg to 
the genus ChromobacUtium . In the course of the 
bacteriological examination of 36 samples of surface 
water, bacteria belonging to the genus ChromO- 
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bacterium were isolated in 17 cases. These cultures 
represent two now species named respectively, Chrontib- 
bacterium hibemicum and Chromobacterium cohaerene , 

Paris. 

Academy of Sciences, Nov. 18.—E. Mathias : Con¬ 
tribution to the study of fulminating material. The 
serpentine forms.—A. Bigot: The dome-shaped ridges 
of the Cambrian of Carteret and the CKLorellopsis 
ridges.—Charles Nicolle and Charles Anderson : The 
Moroccan recurrent spirochaetes of the hispanicum 
group are not separable into species. The apirochsete 
of Mansouria is proved to be recurrent in man. Only 
one group of spirochetes appears to be transmitted 
by ticks, Sp> hispanicum — G. Nicoladzi : The charac¬ 
teristic points of a curve belonging to a continuous 
system.—J. Favard : Researches on convex curves.— 
Georges Valiron ; Some properties of algebroid 
functions.—Harald Bohr : A problem of M, Borel.— 
Gaston Julia : A development of holomorph functions. 
—Jacques Chokhate : The polynome of Tohebycheff 
of the best approximation.—Radu Badesco : The dis¬ 
tribution of singularities. The solution of a linear 
integral equation.—Gr. C. Moisil: The theorem of 
infinite groups.—W. S. F^doroff : The growth of 
analytical fmictions and their differentials.—Kour- 
e ns Icy : The most general case of integrability of 
the equations of motion of a solid body in a liquid.— 
A. Lokchine : The bending of an anisotropic beam.— 
A. Danjon : The periodic displacement of the pole.— 
Pauthenier and Mallard : Contribution to the study 
of the cylindrical field in ionised air at the ordinary 
pressure. The experimental control. The results pre¬ 
dicted by theory and found experimentally are com- 
ared graphically.™J. Peltier : The localisation of 
aws in shafting.—P. Chevenard : The thermal treat¬ 
ment of ferro-nickels with two constituents.—Rend 
Delaplace: The disappearance of hydrogen in 

Geissler tubes. If the tube is separated from the rest 
of the apparatus by a Dewar tube containing liquid 
air and this allowed to remain for 24 hours, in the 
tube thus freed from traces of water and mercury 
vapours hydrogen does not undergo irreversible con¬ 
traction and no trace of carbon monoxide or of methane 
could bo found. This negatives the suggestion that 
the dissociation of the internal wall of the glass tube 
may give rise to carbon compounds. This is attributed 
by the author to the fact that when the tube is per¬ 
fectly dry there is little or no production of atomic 
hydrogen. — Raymond Charonnat and Raymond 
Delaby : A new product derived from pyramid on. 
Description of a product obtained by the reaction of 
pyramidon and perhydrol: empirically, its com¬ 
position is a pyramidon dioxide.—Georges Darrens : 
Hexahydrophenylethyl alcohol and some of its deriva¬ 
tives.—Marcel Faidutti: Transpositions of ethylene 
oxides in the terpene series. Camphene and nopmene 
oxides, prepared by Prilejaieff’s method, on distillation 
in the presence of silica or pumice powder, are really 
transposed into aldehydes. Zinc chloride also causes 
the same change.—A. Grebel: Variations of the tem¬ 
perature of spontaneous inflammation of hydrooarbons 
m admixture with various substances, as a function of 
the proportion of these different substances in the 
mixture. The mixtures studied were petrol and 
absolute alcohol, and ternary mixtures of petrol, 
absolute alcohol, and benzene. The effect of small 
additions of acetone and of aniline was also studied.— 
E. Raguin : Has the vermicular bundle of Zermatt its 
homologue in the geological structure of the Haute- 
Marienne ?—J. Thoulet: Submarine mineral springe. 

[—Pierre Dangeard : Some new alrae containing iodine. 
WO speoies o? marine algae have been examined by a 
microbhemical method for iodine.—H. Labbe, Heim 

No. 3139, Vol. 124] 


de Balsac, and R. Lerat: The theosterols of cocoa. 
Estimations of the sterols in cocoa butter, and in the 
beans, gerrns, and husk. The fat extracted from the 
husks was very rich in sterols, about twenty times the 
amounts found in the butter extracted from the whole 
bean.—Emile F. Terroine : The preparation of arti¬ 
ficial milks for raising cattle.—Andrd Mayer and 
Georges Nichita : The water emitted by vaporisation 
and its relations with the respiratory exchanges in 
homeotherms. The ratio H^O/CO-.—Loeper, Andrd 
Lemaire, and Jean Patel : A method of recording 
graphically the pressure of the cephalo-rachidian fluid. 
—Fernand Mercier and Jean Rlgnier: Lievorotatory 
cocaine and dextrorotatory pseudococaine the com¬ 
parative toxicity and different destruction by the 
animal organism.—Ren4 Hazard : Researches on the 
antagonism of the base tropine (tropanol) and of 
pilocarpine on the heart.—Marcel Mascrl and Maurice 
Herbain : The influence of formaldehyde on the pre¬ 
cipitation of the nitrogenous matters of urine by 
trichloracetic acid.—E. Brumpt: The ovolutive cycle 
of Schistosoma bovis {Bilharzia crassa) t a spontaneous 
infection of Bullinus contorPus in Corsica.—M. Belin : 
The presence of antibodies in the pus of the fixation 
abcoss. 

Vienna. 

Academy of Sciences, Nov. 7,— W. J. Muller and 
L. Holleck : The theory of passivity phenomena (7). 
The anodic behaviour of copper in sulphuric acid elec¬ 
trolytes. The behaviour of the copper was tested 
under varying conditions of concentration of acid, of 
saturation of copper sulphate and of temperature. 
The equation previously found connecting initial 
current density and time of passivation was confirmed. 
The first formed layer is of copper sulphate penta- 
hydrate. Afterwards this is transformed, as. shown by 
polarised light.—W. J. Miiller and L. Holleck : The 
theory of passivity phenomena (8). The anodic be¬ 
haviour of zinc in sulphuric acid electrolytes. Zinc 
shows surface passivity, at first due to zinc sulphate 
heptahydrate. A secondary transformation sets in the 
more rapidly the weaker the sulphuric acid.—W. J. 
Miiller and K. Konopicky : The theory of passivity 
phenomena (9). The passivity of lead in sulphuric 
acid and the contribution to the theory of the forma¬ 
tion of the lead anode. Results were obtained by 
measuring the current-time curves of lead in accumu¬ 
lator acid at cohstant potential. The passivation time 
is very short corresponding to the difficultly soluble 
load sulphate. Current-time curves were measured 
with the oscillograph. An increase of solubility is 
explained by the hydrolysis of quadrivalent lead going 
into solution.—W. J. Miiller and K. Konopicky (10) : 
The time law of self passivation.—W. J. Miiller and 
W. Manchu (11) : The anodic behaviour and passivity 
of iron in sodium sulphate solutions. An oxiaised film 
forms on iron both in air and in air-saturated solutions, 
and very rapidly. This introduces a difficulty in the 
determination of the passivation time for iron.—L. 
Moser and F. Siegmann : The determination of indium 
and its separation from the monoxides and sesqui- 
oxides. Indium has little analytical resemblance to 
gallium. In(OH) a is practically insoluble and may be 
precipitated with ammonia. In s S 8 is completely pre¬ 
cipitated by hydrogen sulphide in acid solution and 
allows of a quantitative separation of indium from 
iron and aluminium. Zinc, nickel, and chromium ore 
separated from indium by potassium cyanate, cobalt 
by potassium cyanide.—N. Frdschl, J. Zellner, and 
H. Zak : Synthetic experiments in the sugar group (1). 
Some derivatives of fructose and lactose. With hepta- 
acetyl-bromlaotose there were obtained good crystal¬ 
lising acetyl-lactosides of menthol, glycol, etc.— 
G. Machek : The linear pentacene series (18). Two 
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isomeric dibromo-derivativea of the linear pentaoene- 
diquinone-5, 7, 12 , 14.— F. Lieben and G. Ehrlich : 
The decomposition of glucose and fructose by Bacillus 
coli. Fructose is more rapidly attacked than gluoose. 

Nov. 14.—M. Beier : Results of a zoological expe¬ 
dition to the Ionian Islands and the Peloponnesus. 
(4) Myriopoda by K, Attemg. (5) Reptilia, Amphibia, 
Orthoptera, Embidaria, and Scorpiones by F. Werner. 
—J. Mayer : The absolutely smallest discriminants of 
the biquadratic number-body,— G. Ntibeling : The 
theory of regular curves. The theory of universal 
assemblages. Remarks on a theorem by O. Sohreier. 

Nov. 21.—W, Figdor : The positive geotropism of 
the axial bulbs in Oloriosa superba.— H. Pettersson : 
The disappearance of radon in quartz capillary tubes 
during electrodeless discharge. To be compared with 
the disappearance of xenon in discharge tubes.— S. 
Schneidt : The electro-chemical behaviour of polonium 
in solutions of various hydrogen ion concentration. 
Polonium must be in the colloidal form in dilute solu¬ 
tions.— M. Hoschtalek : The conductivity on old and 
new rock-salt surfaces in damp air. The conductivity 
is first noticeable when the vapour pressure of the air 
is above 4*4 mm.— K. W. F. Kohlrausch : The calcu¬ 
lation of chemical bonding forces from the frequencies 
of the Rarnan lines.— A. Steuer : The species of the 
Copepod genus Acartia in the Mediterranean province. 


Official Publications Received. 

Barms. 

Thu North of Scotland College of Agriculture. Report on the Work of 
the North of Scotland College for the Year 1928-20. I'd. 80. (Aberdeen.) 

Records of the Indian Museum. Vol. Hi, Part 2, July, Fp. 81-150 + 
pi Ate 0. 2.12 rupees; 6*. Vol. 81, Part 8, September. Pp. 101-257 + 

f ilatcfl 7-11. ? V 12 rupees; 5*. Vol, 80, Appendix : Lint of Literature re¬ 

ferring to Indian Zoology (excluding Insect*) received in Calcutta during 
the Year 1928. Pp. xxvL 7 anna* ; 9d, (Calcutta.) 

Memoirs of the Indian Museum. Vol. 0, No, 8: A Revision of the 
Fissilabioidae (Cordulegasteridac, Petallldoc and Petaliiridae). Part 1 : 
Cord u legos ter idee, By Lieut.-Oul. F. C. Fraser, Pp. 6lM67 + plates 9-12. 
(Calcutta.) 4 6 rupees ; Is. M. 

Foreion. 

Report of the Aeronautical Research Institute, T6ky6 Imperial 
University. No. 49: A New Index to Control Cable Endurance. 
By Tnltlro Ogawa and Sigetake Busukl. Pp. 248-258. 0.22 yen. No. 60 : 
Air Flow through Suction Valve of Conical Heat. Part 1; Experimental 
Research. By Kelktti Tanaka. Fp. 259-300+ plates 18-10. 1.17 Hen. 

(T6ky6: Koseikal Publishing Hous«.) 

Regumvoarneiuiugcnin Nednrlamlseh-ImUe. Vljftignte Jahrgang, 1028. 
Pp. iJ + 133. (We)tevreden : Landudrukkerij.) 

Preceding* of the Imperial Academy. Vol 5, No. 8, October. Pp. 
xvil-xx +307-402. (Tokyo.) 


Diary of Societies. 

SATURDAY , Dkltsmdkh 28. 

Royal Institution or Great Britain (at Institution of Electrical 
Engine?™), at 8.—8. R. K. GlanviUe: How Thing* were done in 
Ancient Egypt (Chrlatmaa Lecture*) (l): The Elementary Uae of 
Nature. 

MONDA Y, December BO. 

Royal Society or Arts, at 8.—Capt. C. W. R. Knight: The Golden 
Eagle (Ur. Mann Juvenile Lectures) (I), 

TUESDAY , Pktember 8). 

Royal Institution or Great Britain (at Institution of Electrical 
Engineers), at 3.—S, R. K. GlanviJJe: How Things were done In 
Ancient Egypt (Christmas Lectures) (2): Making a Home. 

WEDNESDAY, January 1. 

Royal Society or Arts, at 8.—Capt. C. W. R. Knight: Wild Life In the 
Trento pa (Dr. Mann Juvenile Lecturea) (2). 

Child-Study Society (at University College), at 6 .8a 

Royal Microscopical Society (Biological Section). 

THURSDAY, January 2. 

Royal Institution or Great Britain (at Institution of Electrical 
Englneem), at S.—S. R. K. Glanville: How Things were done In Anolent 
Egypt (Christmas Lectures) (8): Building In Stone. 

Physical Society (at Imperial College of Solenoe and Technology), at 6.— 

FRIDAY, January 8. 

Institution or Mechanical Engineers, at 0,— Eng. Vice-Admiral R. W. 
Skelton: Progress In Marine Engineering (Thomas Lowe Gray Lecture). 
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Institution or Electrical Engineers (Meter and Instrument Section), 
at 7.— J. G. Wei lings and C. G. Mayo: Instrument Transformer*. 
Royal Photographic Society of Great Britain (Pictorial Group- 
Informal Meeting), at 7. 

SATURDAY, January 4. 

Royal Institution or Great Britain (at Institution of Electrical 
Engineers), at 8.—S. R. K. Glanville; How Things were done In 
Ancient Egypt (Christmas Lectures) (4); Boats and Furniture. 


CONFERENCE*. 

January 1 to 8. 

Educational Associations (at University College). 

Wednesday, Jan. 1, at 3.—Prof. Winifred Cullin: The Imre of Investiga¬ 
tion (Presidential Address). 

Eugenics Society. 

W§dne*day, Jan. 1, at 6.—Prof. E. W. MacBrlde: The Teaching or 
Biology In General Education. 

Ohild-Study Society. 

Wednesday, Jan. 1, at 6.80.—Dr. H. Crichton-Mlller: The Study of the 
Child. 

School Nature Study Union. 

ThumJay, Jan. 2, at 3,—Dr. C. T. Green : Our Beautiful Wild Flower*. 

National Council for Mental Hygiene. 

Tuesday, Jan. 7, at 8.—Discussion: Preventable Mental and Physical 
Strains of School Life. 

January 1 to 4. 

Science Masters’ Abhogiation (at Imperial College of Science), 

Wvtlnemlay, Jan. 1, at 8.16.—Prof. J. C. Philip: Presidential Address. 

Thursday, Jan. 2, at 10.80 a.m.— A. F. Walden : Lecture on Liquids, with 
Discussion on Broadcasting. 

At 0,—8, R. Humby: Leoture Experiments In Sound with an 
Electrically Controlled Source. 

At 8.16.—Prof. W. A. Bone, assisted by It P, Fraser: The Photo¬ 
graphic Investigation of Flame Movements in Explosions (Lecture). 

Friday, Jan. 8, at 0.80 a.m,— W. Corbridge: Lecture Demonstration on 
Some Home-Made Physical Apparatus. 

At 10.46 a.m.— Dr. J. C. Munro: Industrial Biology (Leoture). 

At 12,—Prof. Truscott and others: Discussion on Openings for 
College Trained Men In the Mineral Industry. 

At 5.16.— Discussion with the Physical Boclety on Examinations in 
Practical Physics. 

At 8.16.—Discussion on School Certificate Biology. 

Sal unlay, Jan. 4—Visits to the National Physical Laboratory and the 
Government Laboratory. 

January 2 to H. 

Geographical Association (at London School of Economics). 

Thursday, Jan. 2, at 1130 a.m.— Sir Henry G. Lyons: Presidential 
Address. 

At 6.—Discussions :—Village Survey Making. Opened by Miss J. K. 
Jones.—The Inter-Relation or History and Geography in Central 
Schools. Opened by Miss D. Servant.—I .and Utilisation Map of 
Northampton. Opened by U. E. Field. 

At 6.16.—H. E. Raynes: Mortality of European! in Equatorial 
Africa—A Stndy of the Effect of Improved Conditions and Mode of 
Life (Lantern Lecture). 

Frwiay, Jan. 8, at 10 a m.— Discussion* The Physical Basis of Geography 

In IndapendentSohool*. Opened by B. B. Dickinson.— Geography and 
the Training of Teachers. Opened by T. Herdnmn. 

At 11.80 A.H r -Ool. H. L. Crosthwalt: Air Survey (Lantern Lecture). 

At 2.80.—The Geography I was Taught, by Member* of the Associa¬ 
tion. 

Saturday, Jan. 4, at 10.80 a.m. — Sir * E. J. Russell: Agricultural 
Development* in South Africa (Lantern Lecture). 

At 11.46 a.m.—D r. Vaughan Cornish : National Parka. 

January 6 and 7. 

Mathematical Association (Annual Meeting) (at London Day Training 
College). 

Monday, Jan. 0, at 4.—B. L. Gimaon and others: Discussion on Arithmetic 
of Oiticenship. 

At 5.80.—Prof. S. Chapman: The Use of Spherical Harmonic Functions 
in Mathematical Physics, 

Twtday, Jan. 7, at 10 a m. —G. W, Spriggs snd others: Discussion on 
Problems of Individual Education, wifcfT Special Reference to Jfork in 
Mathematics. 

At 11.46 a.m,—P rof. W. M. Roberts: Gunnery snd some of Its Mathe¬ 
matical Problems (Lecture). 

At 2.30.—Dr. W. F. Sheppard : Mathematics ft>f Study of Frequency 
Statistics. 

At &46.—Miss Hilda P. Hudson and others: Discussion on The 
Mathematician In Ordinary Intercourse. 

7 «HI»ITION. 

January 7, 8, and 9. 

Annual Exhibition or the Physical Society and the Optical Society 
(at Imperial College of Sdenoe), from 8 to 6, and from 7 to 10. 

Jan. 7, at 8.~lA>rd Rayleigh: Iridescent Dolours tn Nature from the 
Standpoint of PtaysloaL Optics (Leoture). 

Jan. 8.—ft, G. Brown j Gyro Compasses fbr Gun-Fir* Control (Leoture). 

Jaw. Of—Sir Ambrose Fleming; Television, Present and Future (Lecture). 
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